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Preface 

As part of the U.S. Army's ongoing program related to the research and development of red water 

treatment technologies, the U.S. Army Environmental Center (USAEC) contracted IT Corporation 

to prepare conceptual designs and plans for pilot-scale demonstrations of two treatment 

technologies: wet air oxidation (WAO) and circulating bed combustion (CBC). The project 

objectives included initial development of a Test Plan and Health and Safety Plan for these 

demonstrations. The Health and Safety Plan presented in this document is intended to serve as 

a guide for the development of a complete Health and Safety Plan when the next phase of this 

program is implemented. 

Red water is not currently generated by the U.S. Army or any other part of the U.S. Department 

of Defense nor has it been generated in the recent past. An accurate and complete database does 

not exist in regard to the chemical and physical nature of red water. Therefore, it was not 

possible to complete an accurate analysis of the associated chemical and physical hazards. 

Additionally, the source of red water for testing and the location where the tests will be conducted 

(i.e., the host facility) have not been identified. Therefore, waste and site-specific concerns and 

requirements can not be accurately or completely addressed at this time. Similarly, because this 

phase of the investigation included completion of conceptual designs only, the assessment of 

equipment-specific hazards is preliminary in nature. 

For the reasons presented above, this Health and Safety Plan does not, and is not intended to, 

represent a completed document that is ready for implementation. Out of necessity, this plan is 

often generic in nature or based on stated assumptions. In the future, when the host facility has 

been selected and when red water is available for pilot-scale testing, this plan will be available for 

review, revision, and expansion to reflect specific conditions and requirements associated with the 

host site, the actual equipment, and the specific waste. Because of the unique and largely 

undocumented nature of red water, once a source has been identified a critical initial objective will 

be characterization of its physical and chemical nature and the associated hazards. 
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Site Health and Safety Plan Acknowledgment 

I have read, understand and agree to abide by the provisions as detailed in this Site-Specific Health 
and Safety Plan. Failure to comply with these provisions may lead to disciplinary action and/or 
my dismissal from the work site. 
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1.0 Introduction 

The production of trinitrotoluene (TNT), the major component of most of the Department of 

Defense's explosives, generates a wastewater stream called red water. Because of its reactivity, 

red water has been listed as a hazardous waste (K047) by the U.S. Environmental Protection 

Agency (U.S. EPA) under Subtitle C, Part 265 of the Resource Conservation and Recovery Act 

(RCRA). Four Army Ammunition Plants (AAPs) - Radford, Joliet, Newport and Volunteer - 

are equipped with production facilities necessary for the manufacture of TNT. However, the 

TNT production facilities at these AAPs are currently idle and in mothballed status. None of 

these facilities has produced TNT during recent years because the military's peace-time 

requirement is too small to justify the high cost of operation. Additionally, none of the AAPs 

currently has the capability to treat or dispose of red water. 

Demonstration of an acceptable waste treatment technology is an important aspect in increasing 

the readiness of these facilities to mobilize TNT production capability. It is anticipated that at a 

future time, the U.S. Army Environmental Center (USAEC) will conduct a demonstration to 

evaluate potential methods for treating red water. Previously, a comparative evaluation of 30 

potential technologies for the treatment of red water was completed by the USAEC. Two 

technologies - circulating bed combustion (CBC) and wet air oxidation (WAO) - were concluded 

to have the potential for successfully treating red water and were sufficiently advanced to warrant 

pilot-scale testing. These technologies are the subject of this Health and Safety (H&S) Plan. 

Because red water is not currently available for testing and because a host facility has not been 

selected, the first phase of the demonstration is the preparation of conceptual designs and plans. 

This Health and Safety Plan is intended to serve as a starting point for the next phase of activities. 

For the purposes of this document, it is assumed that the USAEC will contract a Task Order 

Contractor (TOC) to conduct the demonstrations. Further, it is assumed that the TOC will issue 

two subcontracts for the preparation of final designs and fabrication of pilot-scale WAO and CBC 

units. The assumed general roles and responsibilities of the TOC, its two subcontractors, and the 

host facility are indicated below: 

Task Order Contractor 

• Review technologies and recommend selection 
• Oversee Final Design preparation 
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Define installation support requirements 
Conduct regulatory review 
Assist host facility in revising/obtaining permits 
Prepare Final Design Report 
Procure pilot-scale WAO and CBC units 
Complete and finalize Test Plans and Safety Plans 
Prepare a Site Safety Submission 
Provide on-site coordination and oversight during installation and testing 
Perform industrial hygiene sampling and analysis for chemical and physical hazards 
Perform sampling and analysis to document performance 
Provide photographic documentation 
Prepare a technical project report. 

Subcontractor for WAO 

Prepare final design of pilot-scale WAO equipment 
Provide input on Test Plan, Safety Plan, and Site Safety Submission 
Fabricate, ship, install, and operate test equipment for WAO treatment 
Provide input on technical reports. 

Subcontractor for CBC 

Prepare final design of pilot-scale CBC equipment 
Provide input on Test Plan, Safety Plan, and Site Safety Submission 
Fabricate, ship, install, and operate test equipment for CBC treatment 
Provide input on technical reports. 

Host Facility 

Review and comment on Test Plan and Safety Plan 
Review equipment selection and design 
Conduct hazards review 
Prepare, with TOC input, standard operating procedures 
Provide photographic documentation 
Provide facilities support including utilities and operators 
Provide on-site analytical support 
Review and comment on the technical reports. 

These roles have been assumed and defined to ensure that the Health and Safety Plan sufficiently 

addresses the anticipated complexity of the project organization. Specific health and safety roles of 

the USAEC, the TOC, subcontractors, and host facility ^re discussed in Section 2 of this document. 
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1.1 Objective 

The objective of this Health and Safety (H&S) Plan is to address general health and safety issues 

related to the red water treatment demonstrations and to address health and safety issues specific 

to each of the two treatment technologies. Because the pilot test location (i.e., host facility) has 

not been determined, this H&S Plan is not site-specific. During the next phase of activities, the 

H&S Plan must be revised based on waste and site-specific information and changes in field 

conditions. The Safety Plan must be prepared in accordance with the requirements of DD Form 

1423, Sequence A003. 

Additionally, a Site Plan Safety Submission will likely be required as a separate document if the 

demonstration(s) are conducted at an AAP. The Site Plan Safety Submission will emphasize the 

safety aspects of the specific site requirements and process equipment. 

1.2 Facility and Location Description 

This section should include a concise description of the specific location(s) where the pilot-scale 

demonstrations will be conducted. As a minimum, the following information should be included: 

• Facility name and location 

• Specific location at the facility (e.g., building number) 

• Map of the general facility showing the specific test site 

• Current use and operational status of the building/site; in particular, any operations 
other than the red water demonstration that will occur in the building should be 
identified 

• Schematic diagram of the specific test location. 

1.3 Policy Statement 
The USAEC and/or the TOC should provide a written policy statement regarding safety. An 

example of that statement is presented below. 

A safe and healthful work environment will be provided for all employees and contractors. No 

phase of operations or administration is considered to be of greater importance than injury and 

illness prevention. Safety takes precedence over expediency or shortcuts. Every accident and 

every injury is believed to be avoidable, and every reasonable step will be taken to reduce the 

possibility of injury, illness, or accident. 
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This H&S Plan describes the procedures that must be followed by all project personnel while 

working on the site. Operational changes which could affect the health or safety of personnel, the 

community, or the environment will not be made without prior approval of the host facility's 

safety department, the USAEC's Safety Branch, the TOC, the TOC's H&S Department, and the 
subcontractor engineers. 

The provisions of this H&S Plan are mandatory to all on personnel assigned to the project. All 

visitors to any of the work sites are required to read and sign this H&S Plan and to abide by these 

procedures. Work conditions can change as operations progress. The host facility's safety 

department and the TOC's H&S Manager will provide written addenda to this H&S Plan when 

changes warrant. No changes to the H&S Plan will be implemented without prior approval of the 

host facility's safety department, the TOC's H&S Manager, the USAEC's Safety Branch, and the 
subcontractors' authorized representatives. 

1.4 References 
The final H&S Plan must comply with, applicable Occupational Safety and Health Administration 

(OSHA), U.S. EPA, and appropriate state/local regulations. This H&S Plan was prepared in 

consideration of the guidelines established in the following documents: 

• Standard Operating Safety Guides (U.S. EPA November 1984) 

• 29 Code of Federal Regulations (CFR) 1926, Construction Industry, Occupational 
Safety and Health Administration (OSHA) Safety and Health Standards 

• 29 CFR 1910, General Industry OSHA Safety and Health Standards 

.-   •        29 CFR 1910.120, OSHA Final Rule dated March 6, 1989, "Hazardous Waste 
Operations and Emergency Response" 

• National Institute of Occupational Safety and Health (NIOSH)/OSHA/USCG/U.S 
Environmental Protection Agency (EPA), "Occupational Safety and Health 
Guidance Manual for Hazardous Waste Site Activities," October 1985 

• American Conference of Governmental Industrial Hygienists (ACGIH), "Threshold 
Limit Values and Biological Exposure Indices," 1989-1990, or most current 
version 

• U.S. Army Corps of Engineers, Safety and Health Requirements Manual, EM 
385-1-1, October, 1992 
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•        U.S. Department of Health and Human Services (DHHS), "NIOSH Sampling and 
Analytical Methods," DHHS (NIOSH) Publication 84-100 

• 

• 

American National Standards Institute (ANSI), Practice for Respiratory Protection 
Z88.2, 1980 

ANSI, Emergency Eyewash and Shower Equipment, Z41.1, 1983 

ANSI, Protective Footwear, Z358.1, 1981 

ANSI Physical Qualifications for Respirator Use, Z88.6, 1984 

ANSI, Practice for Occupational and Educational Eye and Face Protection Z87 1 
1968. 

The contents of the final H&S Plan must be consistent with H&S policies and procedures of the 

USAEC, the TOC, and the host facility. In addition, the subcontractors' safety departments 

should review this H&S Plan to ensure that it is consistent with their recommended safety rules 
and regulations. 
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2.0 Responsibilities 

An example organization of responsibility for implementation of a H&S Plan is illustrated in 

Figure 2-1. The USAEC, TOC, and host facility are responsible for the safe performance of their 

personnel and are accountable for adherence to all applicable H&S procedures and requirements 

specified herein. It is anticipated that the planned demonstrations will involve at least one host 

facility, a USAEC TOC, and two major equipment subcontractors. Further, it is anticipated that 

the pilot-scale tests will require at least two host facility operator's, the TOC's Project Engineer, 

and the Project Engineer from the WAO or CBC subcontractor (depending on the specific 

technology being tested). Because of the multiple parties involved and the fact that the 

demonstrations will involve testing a reactive waste under conditions of high temperature and/or 

pressure, careful coordination of all activities and responsibilities will be essential. If, as 

assumed, the demonstration is conducted at an Army facility (e.g., AAP), numerous health, 

safety, and hazards prerequisites will be in place. The demonstration will have to be conducted 

in compliance with all host facility requirements. 

A potential complicating factor is the contractual relationships of the parties involved. If direct 

contractual control does not exist, for example if the USAEC contracts separately with the TOC 

and the host facility, it will be imperative that each of these parties clearly understand the roles 

and responsibilities of the other(s). To facilitate this understanding, meetings/discussions related 

to health and safety must be initiated early in the project and conducted frequently during the 

duration of the project. 

2.1 All Personnel 
Each person, once properly trained and authorized, is responsible for his/her own health and 

safety, for completing tasks in a safe manner, and for reporting any unsafe acts or conditions to 

his/her Supervisor and/or the Site Supervisor. All personnel are responsible for continuous 

adherence to these health and safety procedures during the performance of their work. No person 

may work in a manner that conflicts with the intent of, or the inherent safety and environmental 

precautions expressed in these procedures. After due warnings, any person who violates safety 

procedures will be dismissed from the site. All on-site personnel must be trained in accordance 

with 29 CFR 1910.120 and this document. 
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The TOC Project Manager shall maintain on-site documentation of all training and medical 

surveillance outlined in 29 CFR 1910.120 and 29 CFR 1910.134. The USAEC and host facility 

will maintain the same documentation for their employees. 

2.2 Host Facility 
For the purpose of this H&S Plan, it is assumed that the facilities support at the host facility (e.g., 

an AAP) will be contracted directly by the USAEC. For example, during the ongoing 

demonstration of DNT wastewater treatment at the Radford AAP, the USAEC contracted with 

Hercules, Inc., the facility GO-CO operator, for facilities support including equipment operators. 

An alternate arrangement would involve subcontracting the host facility by the USAEC TOC. In 

this case, the TOC subcontractor requirements outlined below would apply and the TOC would 
have responsibility for the facility. 

2.2.1 Director of Safety 
Because the physical work will be conducted by staff from the host facility, the facility's Director 

of Safety is ultimately responsible for ensuring that all project activities are completed in 

accordance with requirements set forth in this H&S Plan and applicable site-specific safety 

protocols. The host facility's Director of Safety will review the technology and equipment 

selection with respect to consistency with site safety requirements. A hazards analysis will be 

conducted for each test unit based on a review of equipment drawings and specifications. To 

facilitate acceptance of the equipment, the safety and hazards staff at the host facility should be 

involved in all phases of equipment selection, design, and fabrication. The hazards analysis will 

result in a written document that indicates whether the equipment is acceptable as designed and, 

if not, what modifications are required. Successful completion of the safety and hazards review 

will likely be required before the host facility will accept shipment of the equipment. 

2.3 The USAEC Task Order Contractor (TOC) 

2.3.1 Health and Safety Manager 
The TOC's H&S Manager is responsible for developing and coordinating the site-specific H&S 

Plan and addenda as required and as applicable for TOC employees. This H&S Plan includes 

medical surveillance and training requirements, hazard assessment, personal protective equipment 

(PPE) specifications, field implementation procedures, and audits. The H&S Manager will, in 

consultation with the Director of Safety from the host facility and from TOC equipment 

subcontractors, issue written addenda to the H&S Plan if warranted by changed conditions. The 
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H&S Manager and his staff report to the TOC's Project Manager for operational matters. The 

H&S Manager is the TOC's contact for regulatory agencies on matters of safety and health. Other 

H&S Manager responsibilities include: 

General H&S program administration 

Developing, with the host facility's Director of Safety, site-specific 
employee/community emergency response plans, as required, based on expected 
hazards 

Determining the level of personnel protection required 

Updating equipment or procedures based on information obtained during site 
operations 

Establishing air monitoring parameters based on expected contaminants 

Establishing employee exposure monitoring notification programs 

Ensuring that all TOC site personnel have been given the proper medical clearance, 
ensuring that all site personnel have met appropriate training requirements and 
have the appropriate training documentation on site, and monitoring all team 
members to ensure compliance with the H&S Plan. 

2.3.2 On-Site Health and Safety Representative 
The TOC's On-site H&S Representative will report to the TOC's H&S Manager and will conduct 

the routine duties for H&S coordination with the assistance of the TOC's Project Engineer. 

Specifically, the On-site H&S Representative will administer the site-specific H&S Plan and 

addenda; this will include communicating site requirements to all on-site project personnel 

(including any subcontractor personnel) and consultation with the TOC's H&S Manager. The On- 

Site H&S Representative will be responsible for informing the Health and Safety Manager and the 

Project Manager of any changes in the Work Plan so that those changes may be properly 

addressed. Other responsibilities include: 

• Enforcing the requirements of the H&S Plan. This includes performing daily 
safety inspections of the work site 

• Stopping work, as required, to ensure personal safety and protection of property, 
or where life or property-threatening noncompliance with safety requirements is 
found 

• Observing on-site project personnel for signs of chemical or physical trauma 
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• Investigating significant accidents and illnesses and implementing corrective action 
plans 

• Determining and posting routes to capable medical facilities and emergency 
telephone numbers (including poison control facilities) and arranging emergency 
transportation to medical facilities 

• Notifying local emergency officers of the nature of the site operations, and posting 
of their telephone numbers in an appropriate location 

• Implementing air monitoring parameters based on expected contaminants 

• Implementing employee exposure monitoring notification programs. 

The On-site H&S Representative will be responsible for ensuring that any accident or incident on 

the project is reported and thoroughly investigated according to site-specific safety protocols. He 

is also responsible for reporting all accidents and incidents to USAEC according to the criteria 

in Section 11.5.3 of this H&S Plan. Lastly, he must approve any addenda or modifications of the 
H&S Plan in writing. 

2.3.3 Project Engineer 
The TOC's Project Engineer will support the on-site H&S Representative and will be assist with 
the field implementation of the H&S Plan by TOC employees. 

2.4 Subcontractors 

2.4.1 Director of Safety 
The Directors of Safety from the TOC's equipment subcontractors are responsible for supplying 

necessary information to the host facility's Director of Safety and the TOC's H&S Manager for 

the Hazards Analysis and development of the Final H&S Plan. In addition, the Directors of 

Safety from the TOC's equipment subcontractors will perform at least one on-site safety review 

during the project. Lastly, they must approve any addenda or modifications of the H&S Plan that 
pertain to their equipment in writing. 

2.4.2 Project Engineer 
The Project Engineers will assume the routine duties for H&S coordination of their personnel with 

the assistance of the Director of Safety of the two subcontractors. The Project Engineers will 

administer the site-specific H&S Plan and addenda. Other responsibilities include: 
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• Investigating significant accidents and illnesses and implementing corrective action 
plans 

• Determining and posting routes to capable medical facilities and emergency 
telephone numbers (including poison control facilities) and arranging emergency 
transportation to medical facilities 

• Notifying local emergency officers of the nature of the site operations, and posting 
of their telephone numbers in an appropriate location 

• Performing regular site inspections 

• Implementing air monitoring parameters based on expected contaminants 

• Implementing employee exposure monitoring notification programs. 

2.5 On-Site Personnel and Visitors 
All on-site personnel (contractor and subcontractor), including visitors, are required to read and 

acknowledge their understanding of this H&S Plan and other applicable host facility specific 

protocols. All site project personnel are expected to abide by the requirements of the H&S Plan 

and cooperate with site supervision in ensuring a safe and healthful work site. Site personnel - 

including contractors and subcontractors - are required to immediately report any of the following 

to the Safety Director of the host facility and the TOC's Health and Safety Manager: 

Accidents and injuries, no matter how minor 

Unexpected or uncontrolled release of chemical substances 

Any symptoms of chemical exposure 

Any unsafe or malfunctioning equipment 

Any changes in site conditions which may affect the H&S of project personnel. 
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3.0 Job Hazard Analysis 

The job hazard analysis in this section was developed with the information available at the time 

this H&S Plan was written. As specific hazards become known after a source of red water is 

identified, a host facility is selected, and specific equipment is designed, a revised and complete 

H&S Plan must be developed. 

3.1 Scope of Work 
This H&S Plan includes activities related to the installation and operation of WAO and CBC 

pilot-scale treatment plants. Project activities addressed include those involved with equipment 

installation, material handling, sample collection and physical/chemical hazards involved with 

pilot-plant operation. It is assumed that the pilot-scale equipment will be installed and operated 

at a host facility over a period of a few weeks or months. After testing, the equipment will be 

decontaminated and returned to the vendor (if rented or leased) or shipped to another Army 

facility for other use or storage. 

3.2 Waste Stream Characteristics 

3.2.1 Red Water 
Red water is the aqueous effluent generated during sellite purification of crude TNT. Red water 

has a deep red, or sometimes black color, and is a complex mixture. It is anticipated that the 

characteristics and composition of red water will vary with changes in feed stocks, operating 

conditions, and handling/storage; however, the degree of variability is as yet unknown. 

Depending on the TNT production process and the degree of water recycle used, red water 

generally contains from 15 to over 30 percent solids, has a pH in the range of 7.0 to 9.7, and 

specific gravity of approximately 1.1. Roughly half of the solids are inorganic salts; the 

remainder are nitrobodies including mainly sodium sulfonates of trinitrotoluene and an alpha- 

TNT-sellite complex. TNT is present in only trace amounts. Other organic constituents include 

complex, unidentified dye bodies formed from the photolysis of alpha-TNT by sunlight. The 

heavy metals present in the red water are thought to be a result of acid leaching from the stainless 

steel reaction vessels and holding tanks (Hercules, 1973). 

322243/Draft-Final Red Water H&SP/10-95/ln 3-1 



Red water is a RCRA listed hazardous waste (K047), and is classified as such due to the reactivity 

of the wastewater. If the solids in the red water are allowed to settle and accumulate, an explosive 

reaction could occur if initiated by impact, friction, heat or electrostatic discharge (Hercules, 

1991). A material safety data sheet (MSDS) does not exist for red water. 

The database documenting the chemical, physical, and toxicological characteristics of red water 

is extremely limited. This is primarily due to the fact that red water has not been generated at 

Army facilities for a number of years. During the time of generation, the need for detailed 

characterization did not exist; therefore, an analytical database was not compiled. In addition, 

during this time, analytical methodology associated with quantitation of the unique compounds 

present was not well advanced. These factors result in the limited database that exists today. 

Upon identification and acquisition of a source of red water for testing, a thorough 

characterization must be conducted to identify hazards. This may involve development or 

modification of analytical techniques for quantitation of unique compounds in a unique matrix. 

Tables 3-1 and 3-2 present the available characteristics of red water. Based on discussions held 

with representatives of RAAP and ICI Explosives Canada, it is believed that composition of TNT 

red water can vary significantly (IT Corporation, 1993a and 1993b). This is apparently due to 

the fact that MIL SPEC grade TNT can be produced by a wide range of process and operating 

parameters. However, significant data on the variability of red water is not available at this time. 

Where available, a range of data is presented. 

At this time, it is anticipated that bulk storage, at the test location, of approximately 50,000 

gallons of red water will be required. Specific hazards and safety protocols associated with this 

bulk" storage must be assessed based upon the characteristics of the actual red water. Obvious 

concerns involve secondary containment; control of venting and off gases; temperature and 

pressure controls; and mixing, control, and handling of solids or precipitates. Specific details and 

protocols can be defined when the red water has been adequately characterized and when the host 

facility is determined. 

3.2.2 WAO Byproducts and Residuals 
The byproducts from the WAO treatment process are anticipated to be a non-reactive liquid 

effluent and gaseous emissions. Because of the largely unknown nature of the influent red water, 

lack of existing data on WAO byproducts from treatment of red water, and lack of sufficient 

analytical techniques, the exact nature of the WAO byproducts is not known at this time.  In 
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general, however, the effluent is anticipated to have a low pH due to the oxidation of sulfur 

compounds and decomposition of ammonia (Zimpro, 1992). Previous tests have indicated an 

increase in total metals concentrations; however, the increase was attributed to leaching from the 

reactor vessel. In addition, the following compounds and classes of compounds may be present 
in the treated wastewater: 

Acetic acid 
Dinitrotoluene sulfonates 
Nitrates 
Sulfates 
Phenol 
Nitrated phenols 
Non-oxidized compounds present in the influent. 

Analytical results from bench-scale WAO autoclave tests are provided in Table 3-3 (Phull, 1992). 

While these results do not conclusively define WAO effluent from red water treatment, they 

provide the available basis for planning future evaluations. 

3.2.3 CBC Feed Materials, Byproducts, and Residuals 
The expected byproducts from the CBC treatment process are anticipated to be a non-reactive ash 
and gaseous emission. 

The feed materials during routine operations is red water. Red water is the aqueous effluent 

generated during sellite purification of crude TNT. The anticipated characteristics of red water 
are presented in Section 3.2.1. 

Explosion Potential - Red water is anticipated to have a solids heat content of 3,200 Btu/lb. The 

solids are in a solution that is 85 percent water, which makes the red water endothermic. 

CBCs were originally designed to manage materials with high heat content for energy production. 

The level of energy in the red water should be within acceptable limits for the CBC. 

Additionally, the large internal volume of the CBC should dissipate any pressure shocks that could 
occur from uneven combustion of the red water. 

Contaminated Surfaces - Red water will be pumped directly to the CBC feed port. In the 

unlikely event that red water is spilled, it should be cleaned up using wet methods and not allowed 

to dry. Dry TNT or related materials can potentially explode due to friction or spark. 
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The ash from the CBC will be a fine paniculate that may be toxic. It is unlikely that explosive 

materials will be found in the ash to present a physical or chemical hazard. The ash may be toxic 

due to the presence of metals. The fine paniculate will likely be a respiratory hazard. 

During testing programs, flammable solvents may be used in the sampling trains and the feed 

stream may be spiked with materials that are toxic, reactive, flammable, and/or corrosive. 

MSDS's will be provided by the test team for these substances. It will be incumbent upon the test 
team to properly store and handle these materials. 

3.3 WAO Job Hazard Assessment 

This initial job hazard assessment identifies potential safety, health, and environmental hazards 

associated with the WAO pilot tests and provides for the protection of personnel, the community, 

and the environment. Because of the complexity and constant change of environmental projects, 
supervisors must continually inspect the work site to identify hazards which may harm site 

personnel, the community, or the environment. The TOC Project Engineer must be aware of 

these changing conditions and discuss them with the TOC's Health & Safety Manager, the host 

facility's Director of Safety, and the host facility's Project Engineer. The TOC Project Engineer 

will keep supervisors for any subcontractors informed of the changing conditions. The Health & 

Safety Manager will prepare addenda (see Appendix A), as necessary, to change the job safety 
analysis and associated hazard controls. 

A hazard analysis of a bench-scale WAO system used for studying red water treatment was 

conducted by Hercules Inc. for the U.S. Army Construction Engineering Research Laboratory 

(USACERL) in 1991 (Appendix B). Much of the hazard information provided in the following 

sections was excerpted from that document. Additional information on hazards associated with 

the operation of the WAO is presented in the WAO Conceptual Design Report and excerpted in 
Appendix C. 

3.3.1 General Hazard Information 

The general hazards associated with treating red water in a WAO system include the following: 

1) Oxygen incompatibility 
2) Hot surfaces 
3) Hot spray 
4) Thermal explosion 
5) Contaminated surfaces. 
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Oxygen Incompatibility - Oxygen incompatibility is a hazard issue only if pure oxygen is used 

as the oxidizing agent. However, the conceptual design presented in the Project Report includes 

a WAO system that uses compressed air as the oxidizing agent. The following hazard analysis 

is included as a contingency to a change to pure oxygen in latter stages of design. 

Pure oxygen is a potent oxidizing agent, particularly at elevated pressures and/or temperatures. 

All elements of the oxygen supply system must be compatible with oxygen use to preclude the 

possibility of an incident. Within the reactor, the initial oxygen charge may be on the order of 

several hundred psi, based on previous test conditions. If oxygen is used as the oxidizing agent, 

the oxygen pressure will about double during reactor heat-up; at the same time the vaporization 

of water will reduce the oxygen concentration in the ullage of the reactor. The flash point of 

gasket materials at expected oxygen pressures should be compared to test condition temperatures 
to determine compatibility. 

Hot Surfaces - The reactor will be operated at elevated temperatures (approximately 485 °F). 

Although all equipment with surface temperatures greater than 100°F will be insulated, contact 

with these surfaces should be avoided, or proper protective equipment should be used if it is 

necessary to handle components above 100°F. Use of Nomex-type gloves may provide greater 

dexterity than standard laboratory heat resistant gloves for handling equipment of moderately 
elevated temperatures. 

Hot Spray - The reactor will be operated at elevated temperature and pressure. Any leak in the 

reactor/piping fittings would result in a spray of hot flashing liquid which could contact and injure 

anypersonnel present. The reactor should be leak checked at operating pressure prior to each use 

because there is a tendency for the joints to loosen when temperature and pressure are frequently 

increasing and decreasing. Strict adherence to the operating temperature limit shall be followed. 

Gaskets may soften or melt if temperature limits are exceeded. Use of a face shield is required 
for any personnel present when the system is pressurized. 

Thermal Explosion - Potential hazards in this category relate to an explosive/detonation type 

reaction of the energetic constituents in the reactor, or thermal runaway oxidation reactions. Raw 

red water has a reported solids heating value of 3200 BTU/lb (1780 cal/gm) and a solids content 

of 15 percent. Nitrobodies represent about 55 percent of the solids (8.25 percent of the raw red 
water). 
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It is unlikely that raw red water could transit to or propagate a detonation reaction given these 

levels of nitrobodies. However, the assessment of the potential for such a reaction in diluted red 

water requires a detailed evaluation of the actual red water. 

The heat of combustion of raw red water is anticipated to be on the order of 480 Btu/lb (3200 

Btu/lb-solids x 15 percent solids). Instantaneous oxidation of raw red water, if it occurred, would 

be a hazard as the concomitant temperature/pressure excursion (assuming typical operating 

conditions of 1000 psia and 484 °F) would lead to exceeding the pressure/temperature limits of 

the reactor. This would cause activation of the reactor rupture disc with release of a flashing, 

high temperature spray. The likelihood or credibility of a runaway reaction can not be evaluated 

at this time because of the absence of chemical reaction pathway and kinetic data. Diluting the 

red water - as is the case of the system in the Conceptual Design Report - will reduce the total 

theoretically available energy input to the system for the same total reactor charge. In the system 

in the Conceptual Design Report, the initial raw waste stream will be diluted with a high recycle 

effluent stream (in excess of 20:1) prior to entering the reactor system; therefore, the effects of 

temperature and pressure excursions resulting from a detonation type reaction are negligible. In 

addition, the system is designed to include an Emergency Shutdown System to handle temperature 

and pressure excursions. 

Contaminated Surfaces - If red water is allowed to evaporate (e.g., a spill onto the hot reactor), 

the concentrated solids should be considered an explosive hazard and would likely be susceptible 

to initiation by impact, friction, heat, or electrostatic discharge. Any such spills should be cleaned 

using wet methods and not allowed to dry. The exact nature of the dried solids contained in the 

red water tested should be defined by the characterization analyses. 

The impact of operating the reactor under conditions that do not achieve destruction of nitrobodies 

or treating red water that contains other energetic species not susceptible to oxidation or which 

behave differently in the process cannot be defined at this time. Solids that precipitate or 

accumulate on reactor surfaces should be considered potentially dangerous pending the outcome 

of characterization testing. Therefore, the solids should be kept well diluted until identified. Any 

measures taken to clean reactor surfaces should be done under water or other suitable solvent. 

Specific procedures must be developed based on actual hazards as they are assessed. 
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3.3.2 Sample Collection 

Samples of the red water will be collected both before and after it passes through the WAO 

pilot-scale treatment plant. Additional details of sampling and analysis protocols will be defined 
in the Test Plan. 

During sample collection, there will be an increased chance for leakage to occur due to making 

connections to the sample line. (It should be noted that no sample points are located on the 

reactor system, thereby minimizing safety concerns related to the collection of high pressure and 

high temperature samples.) In addition to the general hazards described previously, additional 

hazards include: splash of untreated or treated red water onto eyes, face, skin or clothing. Some 

constituents of the red water may be readily absorbed through the skin and the wastewater may 

be capable of causing eye irritation and injury. The hazard must be assessed through testing and 
evaluation of the actual red water. 

Hazard controls: All personnel involved in sample collection shall wear the PPE listed in Section 

5. Emergency wash facilities capable of providing a 15 minute supply of potable water to eyes, 

face, or skin shall be provided in the immediate area of sample collection. Personnel whose 

clothing becomes contaminated shall immediately remove the clothing, wash the affected area with 
soap and water, obtain dry clothing, and report the incident. 

3.3.3 Packaging and Transporting 

It is anticipated that the majority of samples will be analyzed on-site by the host facility within 24 

hours of collection. A subset of samples will be transported to an off-site laboratory for 
confirmatory analyses. 

Personnel who select packaging, label containers, and determine the proper shipping for hazardous 

materials shall have completed general awareness and safety training required by DOT Rule 
126-F. 

If wastewater samples indicate contamination, the waste would be classified as a DOT hazardous 

substance as defined in 49 CFR § 171.8. Constituents expected to be present in quantities which 

equal or exceed the reportable quantity (RQ) of the wastewater will be included on the "List of 

Hazardous Substances and Reportable Quantities". Depending on the wastewater characteristics, 

the chemicals may be expected to be present in a concentration which equals or exceeds the 

concentration corresponding to the RQ of the material as listed in 49 CFR §171.9. If it does not, 
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the wastewater does not meet the definition of a miscellaneous hazardous materials (Class 9). The 

expected chemical makeup of the wastewater must also indicate whether it does or does not exhibit 
the characteristics of any other DOT hazard classes listed in 49 CFR § 173.2. 

If DOT hazardous materials regulations are not applicable to the shipment of the wastewater 

samples, they could be packaged and shipped as nonhazardous materials. Samples should be 

packed securely so that the containers will not break and, if they do break, the liquid will be 

contained and/or absorbed inside the shipping container. The outside shipping container(s) should 

be labeled with "This End Up" labels and the name and address of the shipper and receiving 
laboratory. 

Sample collection, handling, and packaging procedures will be presented in the Test Plans. All 

samples shipped to off-site labs or delivered to on-site labs will be accompanied by a chain-of- 

custody form documenting number and dates of samples collected, the sample identification 

numbers, preservatives added (if any), and required analysis to be conducted on each sample. The 

chain-of-custody forms will be signed by both the person relinquishing custody and the person 
receiving the samples as well as space for the receiver to indicate their condition. 

Compatibility Segregation. Materials will be segregated according to hazard category: 

• Physical State: Separate solids and liquids. 

• DOT Hazard Classification: Determine the applicability of DOT hazardous 
materials regulations. Segregate materials so that each container contains only 
materials of one DOT hazard class. 

• Chemical Compatibility: Segregate materials that will react chemically with each 
other. For example, do not mix reducers with oxidizers, acids with bases, etc. At 
this time, incompatible materials are not expected to be encountered. 

• Flammable: No flammable samples are expected. However, the nature and 
hazards associated with the specific materials to be handled must be assessed 
during the implementation of the next phase of project activity. 

Packaging. Ensure the integrity of packaging by observing the following guidelines: 

• Laboratory Requirements: Package materials to comply with the requirements of 
the proposed laboratory. 
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• Leaks and Breakage: Securely close containers before placing in an outside 
container. Position containers in the outside container so that they do not touch the 
outside container or other containers. 

• Liquid Sorbent: Place adequate amounts of absorbent material, such as vermiculite 
or "Solid-adsorb," to properly cushion to prevent breakage and completely absorb 
the entire liquid contents of all containers. Containers will be filled with absorbent 
before closure. Because red water solids may present an explosive hazard, the 
receiving laboratory must be made fully aware of this hazard and trained as 
appropriate to handle Class A explosives. The samples must be packaged and 
shipped in accordance with applicable Army, Department of Transportation, and 
U.S. Environmental Protection Agency regulations for reactive hazardous wastes 
and Class A explosives. 

• Sample Preservation to 4°C: Cool the samples to 4°C prior to placing in the 
shipping container. Place sufficient pre-frozen gel-filled ice packs in the sample 
container to keep the samples at 4°C until the container arrives at the laboratory. 

• Chain-of-Custody: All samples will be accompanied by a chain-of-custody form 
documenting number and dates of samples collected, the sample identification 
numbers, preservatives added (if any), and required analysis to be conducted on 
each sample. The chain-of-custody forms will be signed by both the person 
relinquishing custody and the person receiving the samples as well as space for the 
receiver to indicate their condition. 

Inventory and Labels. Prepare an inventory for each container packaged and transported from 
the facility. Label each package with the following types of information: 

• Type of sample 
• Date 
• Inner packs 
• Location 
• Shipper's name 
• Destination. 

Sample containers will be labeled with the following information: 

• Sampler's name 
• Sample type 
• Sample location 
• Sample preservative. 
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3.4 CBC Job Hazard Assessment 

This initial job hazard assessment identifies potential safety, health, and environmental hazards 

when conducting the CBC pilot tests and provides for the protection of personnel, the community, 

and the environment. Because of the complexity and constant change of environmental projects, 

supervisors must continually inspect the work site to identify hazards which may harm site 

personnel, the community, or the environment. The TOC Project Engineer must be aware of 

these changing conditions and discuss them with the TOC's Health & Safety Manager, host 

facility's Director of Safety, and the host facility's Project Engineer. The TOC Project Engineer 

will keep supervisors for any subcontractors informed of the changing conditions. The Health & 

Safety Manager will prepare addenda (see Appendix A), as necessary, to change the job safety 
analysis and associated hazard controls. 

Additional information on hazards associated with the operation of the CBC is presented in the 

CBC Conceptual Design Report and excerpted in Appendix D. 

3.4.1 General Hazard Information 

This section discusses the hazards that are anticipated to be encountered during operation of the 

CBC to burn red water. The potential hazards associated with operation of the CBC include 

chemical and physical hazards. Chemical hazards were previously presented in Section 3.2; 

therefore, the following discussion focuses on physical hazards and activity-specific hazards. 

Several physical hazards are expected to be encountered during field activities. These hazards are 

similar to those associated with any mechanical project. These hazards include those due to poor 

housekeeping, equipment operation, the use of hand and power tools, handling and storage of 
fuek, and use of electrical power. Specifically, these are: 

Noise hazards 
Heat stress 
Cold stress 
Burn hazards 
Explosion hazards 
Fire hazards 
Confined space entries. 

The safety program for these physical hazards is presented in Section 4 of this H&S Plan. It 

should be noted that the surface of the CBC will be more than 300°F. Therefore, there is a real 

burn hazard. Other hot spots may be the ash, the baghouse, the fans, the stack, and all duct work. 
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Burns can be prevented by avoiding contact with hot surfaces and by using the proper protective 

equipment when working on or near hot surfaces. Further, the auxiliary fuel for the CBC will 

be natural gas. To prevent an explosive buildup of natural gas in the CBC the following will be 

observed: 

• All auxiliary fuel valves will be installed in a double block and bleed manner 

• CBC will be purged with air before the burner is started 

• CBC temperature will be above 1300°F before auxiliary fuel is fed directly to the 
CBC 

• Flame sensor will monitor the flame whenever a burner is in operation. 

High temperature in the baghouse could cause the bags to catch fire. To prevent this problem, 

the temperature of the gases before the baghouse will be continuously monitored and if the 

temperature exceeds the manufacturer's recommended maximum temperature, the auxiliary fuel 

will be cut off. 

The following sections provide an initial analysis of the likelihood of exposure to chemical and 

physical hazards and the risks associated with those exposures. 

3.4.1.1 CBC Installation 
The likelihood of exposure to chemical hazards is anticipated to be low, and the associated risk 

is low. 

The"likelihood of exposure to physical hazards is anticipated to be low to moderate. Heavy 

equipment operation and working at elevated locations pose moderate hazards during CBC 

installation. Other anticipated physical hazards include noise, electrical hazards, pinch points, 

heavy lifting, fuel handling, and heat stress. Control measures that will be employed to reduce 

the potential risk of exposure include properly maintained heavy equipment, employee training 

to recognize physical hazards, and adherence to the heat and cold stress guidelines contained in 

the H&S Plan. 

3.4.1.2 Performance Testing 
During the performance test, samples of the red water will be analyzed. The red water may be 

spiked with organic chemicals and heavy metals, which present potential inhalation and skin 
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contact hazards during the addition and subsequent sample handling activities. Control measures 

that can be employed to significantly reduce the potential risk of exposure include enclosed mixing 
and the use of PPE. 

The likelihood of exposure to physical hazards is anticipated to be low to moderate. Equipment 

operation and material handling activities pose low hazards during trial burn preparation activities. 

Other physical hazards include heavy lifting, noise, electrical hazards, fire, and elevated work 

areas. Control measures that should be used to reduce the potential risk of exposure include 

proper equipment maintenance, trained operators, grounding and bonding during liquid transfer, 

adherence to lock-out/tag-out procedures, and utilization of proper tie-off procedures. 

3.4.1.3 Maintenance Operations 
The likelihood of exposure to chemical hazards during maintenance activities is anticipated to be 

low. The area of concern for this analysis is from the feed port to the stack. All red water that 

enters the CBC will be combusted, so red water (and its constituents) will not be present in the 

CBC during maintenance operations. A separate analysis of maintenance of the waste feed system 
should be considered, but this is beyond the scope of this document. 

The likelihood of exposure to physical hazards is anticipated to be low to moderate. The risk 

associated with exposure to these agents is moderate, based upon the potential for serious injury 

from electrical hazards, pinch points, and moving equipment. Control measures that will be 

employed to reduce the potential risk of exposure include employee training and the preparation 

of site-specific standard operating procedures (SOP). Examples of these procedures include: 

• Lockout/tagout procedure 
'■-    • Confined space entry 

• Welding, cutting, and other hot work in hazardous locations 
• Isolation of and entry into the CBC. 

3.4.1.4 Operation of the CBC 
A variety of chemical and physical hazards are associated with the operation of the CBC. The 

primary control measures include good engineering design, employee training, and the preparation 
of site-specific SOPs. 

The likelihood of exposure to chemical hazards during routine operations is low and should be 
limited to exposure during sampling of the waste feed and the ash. 
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The likelihood of exposure to physical hazards is anticipated to be low to moderate. Hazards 

addressed in the SOPs will include noise, electrical hazards, work at elevations, slip/trip hazards, 
pinch points, and hot surfaces. 

Either a task-specific hazard analysis or an SOP should be developed prior to starting a particular 
task. 

3.4.2 Sample Collection 
Sample collection and handling will involve the same considerations discussed in Section 3.3.2. 

3.4.3 Packaging and Transporting 
Sample packaging and transport will involve the same considerations discussed in Section 3.3.3. 

3.5 Control of Hazardous Energy Sources 
Hazards: Energy used to power the equipment for this treatability study is anticipated to include 

electricity, compressed air, hydraulic pressure, and others is hazardous due to the unexpected 

startup of equipment. Appropriate procedures must be followed during equipment repair or 

adjustment. 

Controls: A program to control hazardous energy (including lockout/tagout provisions) should 

be implemented prior to the start of operations. This program should be consistent with the 

OSHA standard 29 CFR 1910.147 (control of hazardous energy sources) and Section 12 of the 

US Army Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1). Elements 

of this program shall include a hazardous energy control plan, lockout-tagout devices, training of 

affected personnel and periodic inspections of the work area. An example of an energy control 

plan is included in Appendix E. 

3.6 Confined Spaces 
Hazards: Potential for entry into confined spaces in or near the project site. A permit-required 

confined space is a space that: 

• Contains or has the potential to contain a hazardous atmosphere 
• Contains a material that has a potential for engulfing an entrant 
• Is configured such that an entrant could be trapped or asphyxiated 
• Contains any other safety or health hazard. 
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Controls: A confined space program consistent with the OSHA confined space standard 29 CFR 

1910.146 shall be implemented. All permit-required confined spaces in or near the project site 

must be labeled or identified as such. Specifically, a sign reading "DANGER-PERMIT- 

REQUIRED CONFINED SPACE, DO NOT ENTER" should be posted at the entrance to any 
confined space. 

Before entry into a permit-required confined space, a permit must be obtained from the site H&S 

officer. Only properly trained, authorized entrants may enter a confined space. A properly 

trained attendant must monitor the entrant from outside of the confined space. The appropriate 

PPE must be worn by the entrant and available for the rescue service. 

If confined space entries are necessary during the project, all site personnel will be informed of 

the location of confined spaces in the project site and the requirements involved with confined 

space entry. A permit-required confined space decision flowchart is included in Appendix F, to 

be used as a supplement to the written confined space program at the host facility. 

3.7 Hazardous and Toxic Materials 
This section lists the currently known and anticipated hazards associated with materials that are 

likely to be used or encountered during the demonstrations (Table 3-4). The TOC Health & 

Safety Manager should update this section as information becomes available during the 

implementation of this project. The TOC's On-site H&S Representative will ensure that MSDSs 

for all hazardous and toxic materials are include in the revised H&S Plan prior to commencement 

of mobilization activities. Copies of the H&S Plan and a complete set of MSDSs will be 

maintained on site by the TOC's On-site H&S Representative. 

No more than 25 gallons of flammable/ combustible chemicals shall be stored on site at any time 

without the use of a flammable storage cabinet. Only compatible materials shall be stored 

together. Calibration gases and chemicals are to be stored in an area with limited traffic. 
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Table 3-1 Available Characteristics of Red Water 

* Solids analysis provided on Table 3-2 

Source: (PEI, 1990) 

Parameter IM Concentration/Rang? 
Chemical Oxygen Demand mg/L 65,000 -120,000 
Total Solids %a 15-30 
Specific Gravity NA 1.1 
Nominal Solids Heat Value BTU/lb 3,200 
Suspended Solids mg/L 32 
pH S.U. 7-9.7 
Soluble Chloride mg/L 70 
Total Kjeldahl Nitrogen mg/L 11,129 
Nitrate Nitrogen mg/L 1,739 
Nitrite Nitrogen mg/L 6,788 
Ammonia Nitrogen mg/L 150 
Metals 

Calcium 
Iron 
Magnesium 
Potassium 

mg/L 
39 - 346 
4.9 - 307 
25-90 

42 
Aluminum 
Chromium 
Barium 
Copper 
Cadmium 

-         Silver 
Zinc 

2.1-10 
0.14-4.9 
0.22 - 3.0 

2.3 
0.7 
0.4 
6.4 
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Table 3-2 Available Data on the Composition of Red Water Solids 

Parameter Weight Percent 
Inorganic Salts 

Na2S03-Na2S04 32.3 
NaN02 (sodium nitrite) 11.2 
NaN03 (sodium nitrate) 1.5 
NaHS-Na2S (sodium sulfide) may be present 
Sodium bicarbonate/carbonate may be present 
Subtotal Inorganic Salts 45 

Nitrobodies 
Sodium sulfonate of 2,4,5 TNT 22.7 
a-TNT-Sellite complex 16.2 
Sodium sulfonate of 2,3,4 TNT 9.6 
Sodium sulfonate of 2,3,5 TNT 2.0 
Sodium sulfonate of 2,3,6 TNT trace 
2,4,6-TNBA (trinitrobenzoic acid) Na salt 1.0 
White compound sodium salt3 

1.0 
TNBAL-bisulfite addition compound (trinitrobenzaldehyde) 1.0 
TNBOH (trinitrobenzyl alcohol) 1.0 
Sodium nitroformate 0.5 
3,5-DNBA (dinitrobenzoic acid) Na salt trace 
2,3-DNBA (dinitrobenzoic acid) Na salt trace 
TNB (trinitrobenzene)-Sellite complex trace 
Dissolved 2,4-DNT (dinitrotoluene) trace 
Dissolved a-TNT (trinitrotoluene) trace 
Subtotal Nitrobodies 55 

8 "White compound" is believed to be 2,2-dicarboxy-3,3,"5,5"-tetranitroazoxybenzene 

Source: (PEI, 1990) 
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Table 3-3 Analytical Results from Bench-Scale WAO Autoclave Tests 

Results of the WAO of Diluted Red Water (1:100) at P02 = = 19 psi (@25°C) as a Function of Temperature 

Parameter Test Run No. 

Raw 1 2 3 4 5 

Operational Conditions (1:100) 

Set Temp. (S.T.)°C 200 230 260 290 320 

P*,. psi 225 406 680 1079 1638 

P„2atS.T.,psi 30 32 34 36 38 

PT at S.T., psi 255 438 714 1115 1676 

Actual PT, psi 240-260 420-430 700-740 1125-1130 1650-1700 

Actual T, °C 198-205 228-232 258-264 290-291 320-322 

pH, unit 7.12 5.10 5.24 4.46 5.43 5.64 

Solids, mg/L 

TS 3087 2647 2353 2087 1973 1893 

TVS 1353 1007 680 440 267 160 

FS 1734 1640 1673 1647 1706 1733 

TVS/TS, % 44 38 29 21 14 8 

Inorganic Salts, mg/L 

NOj- 278 BDL' BDL BDL BDL BDL 

N03- 17 129 147 202 228 198 

so3 35 BDL BDL BDL BDL BDL 

so4
2- 378 999 1103 1163 1235 1243 

Organic Content, mg/L 

Acetic Acid BDL 13 31 50 52 44 

COD 816 418 238 118 52 18 

TOC 454 317 225 147 75 35 

Nitrobodies 

NB BDL 0.07 0.03 0.16 0.17 0.25 

a-TNT ,0.80 0.14 0.11 0.11 0.04 0.03 

2,4-DNT 0.17 0.24 0.15 0.06 0.08 0.04 

2,6-DNT 0.02 0.81 0.90 0.37 BDL BDL 

1,3,5-TNB 1.46 5.33 ,..•     0.94 0.33 0.25 0.11 

*   BDL - below detection limit 
** Estimated values 
Source: (Phull, 1992) 
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Table 3-3 (continued) 

Operational Conditions 

Set Temp. (S.T.)°C 

Pv,> psi 

P,natS.T.,psi 

PTatS.T.,psi 

Actual PT, psi 

Actual T, °C 

pH, unit 

Solids, mg/L 

TS 

TVS 

FS 

TVS/TS, % 

Inorganic Salts, mg/L 

N02- 

NOV 

S03
2- 

S04 

Organic Content mg/L 

COD 

TOC 

Nitrobodies 

NB 

Results of the WAO of Diluted Red Water (1:100) at P02 = 19 psi (@25"C) as a Function of Temperature 

 Parameter   Test Run No. 

Raw l 2 3 

U-DNB 0.05 8.12 23.70 20.18 

DNTS" 

2,4-DNT-3-S03Na 

2,4-DNT-5-S03Na 

16.74 

(1:100) 

7.10 

2.51 

42.0 39.1 33.7 28.6 8.4 BDL 

28.0 24.9 9.8 BDL BDL BDL 

200 230 260 290 320 

225 406 680 1079 1638 

143 152 161 170 179 

368 558 841 1249 1817 

350-360 530-550 790-820 1200-1220 1750-1760 

200-201 230-231 259-261 290-291 320-322 

3.37 3.41 3.27 3.13 3.05 

3147 2420 2290 1989 1833 1773 

1347 867 693 393 247 127 

1800 1553 1607 1596 1586 1646 

43 36 30 20 13 7 

291 BDL* BDL BDL BDL BDL 

17 230 275 271 338 336 

35 BDL BDL BDL BDL BDL 

360 1001 1068 1160 1208 1216 

800 278 178 72 30 8 

495 255 228 112 72 30 

BDL BDL 0.11 0.06 0.10 0.13 

*   BDL - below detection limit 
** Estimated values 
Source: (Phull, 1992) 
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Table 3-3 (continued) 

Results of the WAO of Diluted Red Water (1:100) at P02 = = 19 psi (@25°C) as a Function of Temperature 

Parameter Test Run No. 

Raw 1 2 3 4 5 

a-TNT 0.79 0.16 0.17 0.11 0.06 0.01 

2,4-DNT 0.18 0.25 0.35 0.07 0.05 0.01 

2,6-DNT 0.02 0.49 0.72 0.36 BDL BDL 

1,3,5-TNB 1.35 12.31 3.74 0.91 0.83 0.32 

U-DNB 0.04 7.02 21.50 21.33 17.55 5.68 

DNT sulfonates" 

2,4-DNT-3-SO,Na 42.0 38.6 32.3 25.6 10.9 BDL 

2,4-DNT-5-S03Na 28.0 22.2 17.4 BDL BDL BDL 

Operational Conditions (1:100) 

Set Temp. (S.T.)°C 200 230 260 290 320 

Pvtp. psi 225 406 680 1079 1638 

P02 at S.T., psi 302 321 340 359 378 

PT at ST., psi 527 727 1020 1438 2016 

Actual PT, psi 480-520 680-720 980-1020 1380-1400 1900-1940 

Actual T, °C 199-201 229-231 259-261 290-291 318-321 

pH, unit 7.50 3.22 3.23 3.11 3.00 2.98 

Solids, mg/L 

TS 3284 2784 2646 2278 2216 2128 

TVS 1522 1032 834 422 362 268 

FS 1762 1752 1812 1856 1854 1860 

Tvs/rs, % 46 37 32 19 16 13 

Inorganic Salts, mg/L 

N02- 236 BDL' BDL BDL BDL BDL 

N03- 18 307 331 339 334 314 

so3
J- 35 BDL BDL BDL BDL BDL 

SO«2" 391 1071 1104 1223 1263  . 1326 

*   BDL - below detection limit 
** Estimated values 
Source: (Phull, 1992) 
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Table 3-3 (continued) 

Results of the WAO of Diluted Red Water (1:100) at P02 = 19 psi (@2S°C) as a Function of Temperature 

 Parameter   Test Run No. 

Raw 

Organic Content, mg/L 

COD 

TOC 

Nitrobodies 

NB 

a-TNT 

2,4-DNT 

2,6-DNT 

1,3,5-TNB 

1,3-DNB 

DNT sulfonates" 

2,4-DNT-3-S03Na 

2,4-DNT-5-SO,Na 

1 

830 275 175 79 60 38 

477 275 224 115 71 50 

BDL 0.09 0.01 0.06 0.08 0.13 

0.67 0.22 0.40 0.41 0.11 BDL 

0.24 0.42 0.47 0.51 0.03 0.02 

0.02 0.56 0.78 0.60 BDL BDL 

1.84 19.92 5.47 0.92 0.36 0.35 

0.05 8.32 16.67 15.93 14.16 10.04 

42.0 31.1 29.4 23.1 8.8 BDL 

28.0 20.2 15.1 BDL BDL BDL 

*   BDL - below detection limit 
** Estimated values 
Source: (Phull, 1992) 
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4.0 Safety Program 

The following work practices will be observed during all site activities. 

4.1 General Practices 

• At least one copy of this H&S Plan shall be available at the project site in a 
location readily available to all personnel. 

• Contaminated protective equipment, such as gloves, clothing, hoses, boots, etc., 
shall not be removed from the work area until it has been cleaned or properly 
packaged and labeled. 

• Legible and understandable precautionary labels which comply with the hazard 
communication standard shall be affixed prominently to all containers of 
contaminated scrap, waste, debris, and clothing. 

• Removal of contaminated residue from protective clothing or equipment by 
blowing, shaking, or any other means that disperse contaminants into the air is 
prohibited. 

• No food or beverages shall be present or consumed in the regulated area. 

• No tobacco products shall be present or used in the regulated area. 

• Contact lenses shall not be worn in the regulated area during any operation 
involving the potential contact with chemicals. 

• Cosmetics shall not be applied within the regulated area. 

• Contaminated materials shall be stored in tightly closed containers, in 
well-ventilated areas. 

• Containers and equipment shall be moved only with the proper equipment, and 
shall be secured to prevent dropping or loss of control during transport. 

• Emergency equipment shall be located in readily accessible locations that will 
remain minimally contaminated in an emergency. 

• No single person may lift more than 60 pounds. 

• All crew personnel on site shall use the buddy system (working in pairs or teams). 
If protective equipment or noise levels impair communications, then prearranged 
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hand signals shall be used for communication. Visual contact shall be maintained 
between crew members at all times, and crew members must observe each other 
for signs of toxic exposure. Indication of adverse effects include, but are not 
limited to: 

Changes in complexion and skin coloration 
Changes in coordination 
Changes in demeanor 
Excessive salivation and pupillary response 
Changes in speech pattern. 

Employees shall inform their partners or fellow team members of nonvisible effects 
of overexposure to toxic materials. The symptoms of such overexposure may 
include: 

Headaches 
Dizziness 
Nausea 
Blurred vision 
Cramps 
Irritation of eyes, skin, or respiratory tract. 

•        Visitors to the site shall abide by the following: 

Visitors shall be cautioned to avoid skin contact with wastewater or 
suspected contaminated surfaces. 

Visitors requesting to observe work must wear all appropriate PPE prior 
to entry. If respiratory protective devices are necessary, visitors who wish 
to enter the contaminated zone must produce evidence that they have had 
a complete physical examination, training, and have been fit tested for a 
respirator within the past 12 months. 

Visitor inspection in the test area shall be at the discretion of the TOC 
Project Engineer. 

4.2 Fall Protection 
Ladders will be ascended and descended facing the ladder, with both hands free. Tools, supplies, 

and equipment will be raised and lowered by rope, not carried while traversing the ladder. 

Ladder safety as outlined in OSHA standard 29 CFR 1910.25 through 1910.27 shall be followed. 

All ladders used shall be type Al for extra heavy duty service. All work above the floor will be 

from a secure platform. If more than 6 feet above the floor, the workers will be protected from 

tailing by use of a safety harness (Class III) life belt and lanyard or standard guardrail. Scaffolds 
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will be ascended by a secure ladder. All scaffolds will be inspected at the beginning of each work 
shift. 

4.3 Test Materials, Equipment, and Drum Handling 
Mechanical handling equipment will be used to lift or move equipment and drums. Drums used 

to receive waste generated by site activities will be properly labeled and removed from the site 

using proper drum handling equipment and techniques. Loading and unloading of vehicles will 

be performed by site personnel using hydraulic lift gates on equipment if a loading dock is not 

available. Dollies and forklifts with specially designed handling equipment will be used to move 

equipment and drums. Mechanical handling equipment shall be used only by trained personnel. 

In addition, the following procedures shall be followed: 

• The quantity of unknown material tested will be no larger than necessary to 
adequately perform the test. 

• Containers will be opened in a manner to rninimize the likelihood of spray or 
splash in the direction of people close to the container. 

4.4 Heat and Cold Illness Prevention 
Since project operations may be performed outdoors and with the use of chemical impermeable 

clothing, heat and cold induced illnesses are possible. The following subsections describe heat 
and cold stress symptoms and prevention procedures. 

4.4.1 Heat Stress 
Heat stress is a significant potential hazard associated with the use of protective equipment in hot 

weather environments. The signs and symptoms of heat stress and the physiological monitoring 

requirements are discussed below. 

Heat Stress Monitoring. Heat stress is caused by a number of interacting factors, including 

environmental conditions, clothing, workload, and individual characteristics. Extreme hot 

weather can cause physical discomfort, loss of efficiency, or personal injury. 

Individuals vary in their susceptibility to heat stress. Factors that may predispose individuals to 

heat stress include: 

• Lack of physical fitness 
• Insufficient acclimation 
• Age 
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Dehydration 
Obesity 
Alcohol and/or drug use 
Medical conditions 
Infection 
Sunburn 
Diarrhea 
Chronic disease. 

Reduced work tolerance and the increased risk of heat stress are directly influenced by the amount 

and type of PPE worn. PPE adds weight and bulk, severely reduces the body's normal heat 

exchange mechanisms (evaporation, convection, and radiation), and increases energy expenditure. 

Signs and Symptoms of Heat Stress. If normal body temperature fails to be maintained because 

of excessive heat, a number of physical reactions can occur ranging from mild to fatal. Heat- 

related problems include: 

• Heat Rash - caused by continuous exposure to heat and humidity and aggravated 
by chafing clothes. Heat rash decreases the body's ability to tolerate heat, as well 
as being a nuisance. 

• Heat Cramps - caused by profuse perspiration with inadequate fluid intake. Heat 
cramps cause painful muscle spasms and pain in the extremities and abdomen. 

• Heat Exhaustion - caused by increased stress on various organs to meet increased 
demand to cool the body. Heat exhaustion causes shallow breathing; pale, cool, 
moist skin; profuse sweating; and dizziness. Heat exhaustion can be alleviated by 
promptly moving the affected individual to a cool place to lie down and providing 
cool fluids to drink. 

• Heat Stroke - the most severe form of heat stress. Heat stroke symptoms include 
hot, dry skin; no perspiration; nausea; dizziness; confusion; strong, rapid pulse; 
and coma. The body must be cooled immediately to prevent severe injury or 
death. Relief is possible only by emergency measures that quickly reduce body 
temperature to avoid irreparable damage to the body. 

Heat Stress Prevention. One or more of the following practices will help reduce the probability 

of succumbing to heat stress: 

• Provide plenty of liquids to replace the body fluids lost by perspiration. Fluid 
intake must be forced because, under conditions of heat stress, the normal thirst 
mechanism is not adequate to bring about a voluntary replacement of lost fluids. 
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Provide cooling devices to aid natural body ventilation; however, these devices add 
weight and should be balanced against worker comfort. 

If possible, install mobile showers or hose-down facilities to reduce body 
temperature. 

If possible, provide cool protective clothing. 

If possible, conduct field operations in the early morning. 

Acclimate workers to heat conditions when field operations are conducted during 
hot weather. 

Train personnel to recognize the signs and symptoms of heat stress and its 
treatment. 

Rotate personnel to various job duties if possible. 

Provide shade or shelter to relieve personnel of exposure to the sun during rest 
periods. 

Individuals succumbing to the symptoms of heat stress will notify the site H&S officer. Early 

detection and treatment of heat stress will prevent further serious illness or injury and lost work- 

time. Proper and effective heat stress treatment can prevent the onset of more serious heat stroke 

or exhaustion conditions. Individuals having progressed to heat exhaustion or heat stroke become 
more sensitive and predisposed to additional heat stress situations. 

Physiological Monitoring. Ambient temperature and other environmental factors provide basic 

guidelines to implement work/rest periods. However, because individuals vary in their 

susceptibility to heat stress, physiological monitoring will be used to regulate each individual's 

response to heat stress when ambient temperatures exceed 70°F. Monitoring frequency will 

increase as ambient temperature increases. The three physiological parameters that each 
individual will monitor are: 

• Heart Rate - each individual will count his/her radial (wrist) pulse for 30 seconds 
as early as possible in the first rest period. If the heart rate of any individual on 
the sampling team exceeds 100 beats per minute at the beginning of the rest period, 
then the work cycle will be decreased^ one-third. The rest period will remain 
the same. 
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• Oral Temperature - each individual will measure his/her oral temperature with a 
single-use clinical thermometer for 1 minute as early as possible in the first rest 
period. If the oral temperature exceeds 98.6°F at the beginning of the rest period, 
then the work cycle will be decreased by one-third. The rest period will remain 
the same. 

• Body Water Loss - each individual will weigh his/her self before starting work and 
at the end of each work shift. 

An individual is not permitted to return to work if his/her oral temperature exceeds 100.4°F. 

Physiological monitoring information will be recorded on the Employee Record for Heat Stress. 

All monitoring will be performed by persons with a niinimum of current Red Cross first-aid 

certification and individualized training to recognize the symptoms of heat stress. The site H&S 

officer will specify the work cycle period and the rest cycle period based on heat stress monitoring 
as per 1991-1992 ACGIH Threshold Limit Values (TLV). 

4.4.2 Cold Stress 

At certain times of the year, workers may be exposed to the hazards of working in cold 

environments. Potential hazards in cold environments include frostbite and hypothermia, as well 

as slippery working surfaces, brittle equipment, and poor judgement. 

To minimize the risk of the hazards of working in cold environments, workers will be trained to 
recognize the physiologic responses of the body to cold stress. 

Physiologic Response to Cold Stress. Personnel who are exposed to temperatures below -10°F 

wim wind speeds of greater than 5 miles per hour (mph) will be medically certified as suitable for 

such exposure. Employees will be protected from exposure to cold so that their body core 

temperature does not fall below 98.6°F. Lower body temperatures result in reduced alertness and 
a reduction in thought processes or loss of consciousness. 

Pain in the extremities (i.e, fingers, toes, ears, and nose) may be the first signs of cold stress, 

because these areas have high surface area-to-volume ratios. Uncontrollable shivering occurs 

during exposure to cold when the body core temperature falls below 95 °F. This symptom should 

be taken as a sign of danger, and work terminated with workers moving to a warm environment. 
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Ambient air temperature and the velocity of the wind influence the development of a cold injury. 

Wind chill is used to describe the chilling effect of moving air in combination with low 

temperature. As a general rule, the greatest incremental increase in wind chill occurs when a 5- 

mph wind increases to 10 mph. Additionally, water conducts heat 240 times faster than air. 

Thus, the body cools suddenly when chemical protective clothing is removed and clothing beneath 

is soaked with perspiration. 

Signs and Symptoms of Cold Stress. Local injury resulting from cold is included in the generic 

term "frostbite;" however, there are several degrees of damage. Cold-related injuries include: 

• Frost nip or incipient frostbite is characterized by sudden whitening or blanching 
of the skin. 

• Superficial frostbite gives the skin a waxy appearance and is firm to the touch, but 
the tissue beneath is resilient. Superficial frostbite can be treated by covering the 
cheeks with warm hands, placing frostbitten fingers beneath the armpit next to the 
skin, or placing frostbitten feet beneath the clothing against the skin of a 
companion. 

• Deep frostbite is characterized by cold, pale, and solid tissues. Deep frostbite is 
an extremely serious injury and affected individuals will seek medical attention. 

• Systemic hypothermia is caused by exposure to freezing and rapidly dropping 
temperatures. Hypothermia symptoms are visually exhibited in five stages: 

Shivering 

Apathy, listlessness, sleepiness, and sometimes rapid cooling of the body 
to less than 95.5°F 

Unconsciousness, glassy stare, slow pulse, and slow respiratory rate 

Freezing of the extremities 

Death. 

Cold Stress Prevention. Prevention of frostbite is a function of whole-body protection: 

• Adequate insulated clothing should be worn when the air temperature is below 
40°F. Insulated coveralls, thermal socks, long underwear, hard hat liners, and 
other cold-weather gear aid in the prevention of hypothermia. 
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• Warm break areas and drinks (no caffeinated coffee) aid in warming the body. 

• Train personnel to recognize the signs and symptoms of cold-related injuries and 
their treatment. 

• Personnel will try to keep from getting their bodies and clothing wet, as this will 
only accelerate the effects of cold stress. However, if personnel should get wet, 
they will be allowed to dry off and change clothes. 

• In addition, reduced work periods may be necessary in extreme conditions to allow 
rest in a warm area. 

4.5 Hearing Conservation 
All on-site personnel shall wear hearing protection, with a Noise Reduction Rating (NBR) of at 

least 20, when noise levels exceed 85 DBA. All on-site personnel who may be exposed to noise 

shall also receive baseline and annual audiograms and training as to the causes and prevention of 

hearing loss. Noise monitoring is discussed in Chapter 8.0. 

Whenever possible, equipment that does not generate excessive noise levels will be selected for 

this project. If the use of noisy equipment is unavoidable, wherever possible, barriers, or 

increased distance will be used to minimize worker exposure to noise. 

4.6 Confined Spaces 
Procedures for confined space entries are described in Section 3.6. 

4.7 Sanitation 
Sanitary conveniences will be provided and maintained at the testing facility. All on-site 

personnel shall keep support and work areas neat, clean, and orderly. Trash, refuse, waste, and 

debris are removed and placed in proper receptacles promptly. 

4.B Break Area 
All eating, drinking and smoking by on-site personnel is restricted to designated break areas at 

the test facility. Employees must exercise good personal hygiene before eating or drinking. 

4.9 Ventilation and Engineering Controls 
U the treatment systems generate some gasses during their treatment operation (assuming the 

system is not a   closed system), the gasses and vapors generated during operation must be 
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discharged through exhaust piping. To prevent the release of potentially toxic or unknown gasses 

and vapors into the test facility, all pilot plant gas discharge piping shall discharge outside the 

building at roof level or higher. 
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5.0 Personal Protective Equipment 

Based upon the job hazard analysis, it is expected that project personnel will not need extensive 

protective clothing, and that the on-site work can be completed in Level D protective clothing. 

Level C protective clothing will be available on site in the event that an upgrade in the level of 

protection is needed. If conditions warrant higher levels of protection, site work will be 

suspended until those conditions can be rectified. Level B protection will be included if confined 

space entry is planned. This upgrade requires immediate notification of the TOC's Health & 

Safety Manager and the host facility's Director of Safety. 

5.1 Levels of Protection 
The levels of protection are outlined as follows: 

• Specific levels of protection will be reviewed whenever site conditions change. 
They may either be increased to the next higher level or decreased to the next 
lower level if conditions warrant. 

• The decision to change levels of protection will be made by the host facility's 
Director of Safety or the TOC's Health & Safety Manager with input from the 
Project Manager and the Project Engineers. 

If the need arises to protect Health & Safety, the Project Engineer can 
upgrade protection levels without input from the TOC's Health & Safety 
Manager or Project Manager. He will then discuss the decision with the 
TOC's Health & Safety Manager and host facility's Director of Safety 
when they are available. 

Levels of protection will not be downgraded without prior approval from 
the TOC's Health & Safety Manager and the host facility's Director of 
Safety. 

• After each use, the respirator will be wiped with a disinfectant, cleansing wipe. 
When used, the respirator will be thoroughly cleaned at the end of the work shift. 
The respirator will be stored in a clean plastic bag. 

5.1.1 Modified Level D Protection 
The minimum level of protective equipment to be worn on site during this project is: 

• Hard hat 
• Face shield 
• Safety glasses with side shields 
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• Steel-toed boots or shoes 
• Tyvek coveralls. 

During sample collection or chemical handling activities, or other operations where skin contact 

with contaminated surfaces is likely Nitrile gloves (may be surgical-style gloves such as N-Dex) 
will be added to minimum requirements for Level D protection. 

During activities conducted in close proximity to heated surfaces, heat-resistant type gloves will 
be added to the minimum requirements for Level D protection. 

5.12 Level C Protection 

Level C protection shall be required if airborne concentrations of hazardous materials exceed one 

half OSHA's permissible exposure limit (PEL) as determined by personnel monitoring. The main 

components of Level C protection include full-facepiece air purifying respirator and chemical 

resistant clothing. The TOC's Health & Safety Manager and the host facility's Director of Safety 
shall be notified if the need exists to upgrade to Level C. 

5.1.3 Level B Protection 

Level B protection will be required if airborne concentrations of hazardous materials exceed or 

are expected to exceed by 10 times OSHA's permissible exposure limit (PEL) as determined by 

personnel monitoring. The main components of Level B protection include full-facepiece SCBA 

and chemical resistant clothing. Level B shall be used if confined space entry is permitted by a 

trained confined space entry supervisor. The TOC's Health &Safety Manager and the host 

facility's Director of Safety will be notified if the need exists to upgrade to Level B. 

Level B protection will also be required for all work where confined space atmospheres contain 
contaminants in excess of two times the permissible exposure limit (PEL). 

5.1.4 Level A Protection 
Level A protection is not anticipated. 

5.15 Selection ofPPE 

The level of personal protection selected may be changed based upon real-time air monitoring of 

the work environment and an assessment by the TOC's Health and Safety Manager and the host 
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faculty's Director of Safety of the potential for skin contact with contaminated materials. The 
PPE selection matrix is given in Table 5-1. 

5.2 Respiratory Protection Program 
The site respiratory protection program will consist of the following: 

•        All site personnel will have an assigned respirator. 

• All site personnel must be fit tested within the last 12 months and must be qualified 
in the use of an air purifying and supplied air respirator (because the site personnel 
may be required to wear Level B PPE). Fit test and respirator qualification cards 
must provided to the TOC's H&S representative and the host faculty's Director of 
Safety prior to commencing site work. 

All site personnel must within the past year have been medically certified as being 
capable of wearing a respirator. Documentation of the medical certification must 
be provided to the TOC's H&S representative and the host facility's Director of 
Safety prior to commencement of site work. 

Only properly cleaned, maintained, NIOSH-approved respirators are to be used on 
the site. 

If respirators are used, the respirator cartridge is to be disposed of at the end of 
each work shift, or when load-up or breakthrough occurs. 

Contact lenses are not to be worn when respirators are required. 

All site personnel will be clean shaven. Mustaches and side burns are permitted, 
but they must not touch the sealing surface of the respirator. 

Respirators will be inspected, and a positive, negative pressure test performed 
prior to each use. 

After each use, the respirator will be wiped with a disinfectant, cleansing wipe. 
When used, the respirator will be thoroughly cleaned at the end of the work shift. 
The respirator will be stored in a clean plastic bag. 

Visitors who have not been fit tested or do not have medical clearance must be 
accompanied at all times by on-site personnel and will not be permitted in areas 
requiring respiratory protection. 
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5.3 Donning and Doffing Procedures 
Personal protective equipment shall be donned (put on) in a clean support zone. Personal 

protective equipment shall be doffed (taken off) in a designated area of the contamination 

reduction zone. Used disposable PPE will be disposed of in nearby designated receptacles. 

Nondisposable contaminated clothing will be decontaminated prior to reuse. 
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Table 5-1 PPE Selection Matrix 

Parameter 

Total Hydrocarbons 

Identified Air 
Contaminant 

Total Particulates 

Flammable Vapors 

Reading1 

<5ppm 
5 to 25 ppm 
>25ppm 

<V*xPEL 
> V4 x PEL and < 10 x PEL2 

> 10 x PEL 

<0.05 mg/m3 above background 
0.05 to 0.5 mg/m3 

>0.5 mg/m3  

<10%LEL 
> 10% LEL 

Action 

Normal operations 
Don respirator and other necessary Level C PPE 
Stop work and evacuate area; notify TOC On-Site 
H&S Representative to investigate cause of reading 

Level D PPE 
Level C PPE 
Level B PPE 

Normal operations; Level D PPE 
Level C PPE 
Level B PPE 

Normal operations 
Stop work; ventilate area; investigate source of 
vapors 

Notes: 

ppm denotes parts per million 
PEL denotes permissible exposure limit 
mg/m3 denotes milligrams per cubic meter 
LEL denotes lower explosive limit 

Based on the Protection Factor provided by a half-face respirator. 
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6.0 Site Control 

6.1 Authorization to Enter 

Only personnel who have completed training for hazardous waste operations as defined under 

OSHA Regulation 29 CFR 1910.120 shall be authorized to perform work at this site. All visitors 

to the site must be coordinated with the TOC and host facility's Director of Safety prior to any 

visit. The host facility's Director of Safety will maintain a list of authorized persons. That list 

will be provided to each Project Engineer. Only personnel on the authorized persons list will be 
allowed within the work area. 

6.2 Hazard Briefing 
No person will be allowed in project-related field sites during site operations without first being 

given a site hazard briefing. In general, the briefing will consist of a review of the daily safety 

meeting. All persons on the site, including visitors, must review and sign the site-specific daily 
safety meeting form. 

6.3 Documentation of Certification 
A training and medical file will be established for the project and kept on site during all site 

operations. All training, updates, and specialty training (first-aid/cardiopulmonary resuscitation 

[CPR]) certificates, as well as the current annual medical clearance for all project field personnel, 

will be maintained within that file. The host facility, TOC, and subcontractors will be responsible 

for maintaining a file of required training and medical documentation for their employees. 

6.4: Entry Log 
The TOC's Engineer shall record on their Daily Log all visitors on the site. 

6.5 Entry Requirements 
In addition to the entry requirements listed above, no personnel will be allowed in the site unless 

they are wearing the minimum PPE as described in Section 5.0. The TOC Project Engineer will 

record all personnel entries and departures. All site entries will comply with host facility 
procedures. 
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7.0 Decontamination 

An area will be provided with closable containers for storage of used/contaminated gloves and 

other PPE and a separate locker or area for storage of other personal protective equipment. All 

personnel shall remove and discard their gloves after sample collection or other activities which 

may contaminate the gloves. When personnel leave the site, coveralls shall be removed and stored 

in a secure location designated by the host facility. The entrance to the project site area will be 

posted with the following sign: WORK AREA, NO UNAUTHORIZED ACCESS. 

7.1 Equipment Decontamination 
All equipment shall receive washdown and decontamination before being removed from the 

building. This includes the exterior of sample containers. Removal of any equipment from the 

site will require specific review and approval by the host facility's Hazards Analysis Department. 

7.2 Personal Protective Equipment Decontamination 
Non-reusable protective clothing shall be disposed of in marked containers. Depending upon 

subsequent analysis, that protective clothing may require disposal as hazardous waste. 

Reusable protective clothing will be rinsed at the site with detergent and water. The rinsate will 

be discharged to the host facility's on-site wastewater treatment plant, if available. If a 

wastewater treatment plant is not available, the rinsate will be drummed for subsequent disposal 

offsite. 

Respiratory protective equipment will be wiped with a damp cloth and bagged. Once the 

respirator has been removed from the work area, it will be thoroughly cleaned with soap and 

water. The respirator face piece will be cleaned at the end of each work shift. 
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8.0 Site Monitoring 

8.1 Air Monitoring 

Air monitoring will be conducted during the initiation of project work and whenever there is 

reason to suspect the airborne concentration of any hazardous material exceeds one-half of the 
OSHA PEL or the ACGIH threshold limit value (TLV). 

The TOC's On-site H&S Representative will be responsible for monitoring the breathing zones 

of site personnel to ensure that the personnel are not exposed over permissible exposure limits. 

The TOC's On-site H&S Representative will periodically collect air samples in the breathing zone 

of site personnel, particularly if odors are detected, in accordance with the requirements in Table 

8-1. Additional air monitoring may be required after additional process discharge gasses are 

identified. If an action level in Table 8-1 is exceeded, the TOC's H&S Manager will be notified, 

the area will be evacuated, and the contaminant will be allowed to dissipate. It will be necessary 

to don appropriate clothing, respirator, and retest. If levels continue to exceed the action levels, 

work will be postponed until conditions return to background levels and the host facility's 

Director of Safety will be contacted for assistance. In the case of noise, exceedance of action 
levels will trigger the use of hearing protection only. 

8.2 Monitoring Recordkeeping 
The TOC's On-site H&S Representative will be responsible for establishing and maintaining 
records of all required monitoring as described below: 

Employee name, social security number, payroll number 
The date, time, pertinent task information, exposure information 
Description of the analytical methods, equipment used, calibration data 
Type of PPE worn 
Engineering controls used to reduce exposure. 

8.3 Hazardous Conditions 
The TOC's On-site H&S Representative shall take affirmative action to limit exposures. He shall 

contact the TOC's Health & Safety Manager and the host facility's Director of Safety to evaluate 

especially hazardous situations, or any situation with a large risk of hazardous exposure. 
Operations will proceed only if they can be accomplished in a safe manner. 
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8.4 Noise Monitoring 

Noise monitoring will be conducted as required. Hearing protection is mandatory for all 
employees in hazardous noise areas around operating machinery. 

On-site personnel must wear monitoring equipment as instructed by the TOC's On-site H&S 

Representative. Refusal to wear monitoring equipment or intentional tampering with sampling 
apparatus will lead to immediate dismissal from the job site. 

All equipment used on site will be monitored during its first use and assigned and labeled with 

a noise level. Personnel will be notified of all equipment which requires the use of hearing 
protection. 

8.5 Heat Stress 
Heat stress monitoring shall be initiated whenever ambient temperatures on site exceed 85° F 

during tasks requiring only D level PPE. Should PPE be upgraded, heat stress monitoring will 

be initiated at 70° F. At the discretion of the host facility's Director of Safety and TOC's Health 

& Safety Manager, environmental and/or physiologic monitoring will be carried out. Monitoring 

and interpretation of monitoring results will be in accordance with the Threshold Limit Values for 

Heat Stress published by the American Conference of Governmental Industrial Hygienists. 

8.6 Safety Review 
At least once during the project, both the TOC's Project Manager and the TOC's Health & Safety 

Manager (or designee) will conduct a comprehensive safety review of the project. The TOC's 

On-site H&S Representative will conduct frequent site safety inspections (no less than once per 

week). The TOC's Management Safety Reviews will be recorded on Safety Inspection Report 

Forms and will be forwarded to the TOC's Project Manager and Corporate H&S Manager for 

review. The TOC's Project Manager will record the inspection results on the Safety Inspection 
Report. 

8.7 Notification 
Within 5 working days after receipt of monitoring results, the project Health & Safety staff will 

ensure that each employee is informed in writing of the results which represent that employee's 

exposure. Monitoring results representative of an employee's exposure shall be reported to the 

affected employee on the TOC Employee Notification of Industrial Hygiene (IH) Monitoring Results 
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Form, with results forwarded to the employee's "home" office for inclusion in the individual 

employee file. 

Whenever the results indicate that the representative employee exposure exceeds the PEL, the 

Employee Notification of Industrial Hygiene Monitoring Results Form shall state that the PEL was 

exceeded, and shall provide a description of the corrective action taken to reduce exposure to a level 

below the PEL. 

The TOC will provide IH monitoring results to the respective subcontractor if the exposure of TOC 

or subcontractor employees to airborne contaminants is elevated. The TOC will provide a summary 

of the IH monitoring results to USAEC's Safety Branch. 
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9.0 Employee Training 

9.1 General 
All on-site project personnel shall have completed at least 40 hours of hazardous waste 

operations-related training and 24 hour of supervised on the job training for RCRA regulated 

treatment, storage or disposal (TSD) facilities, as required by OSHA Regulation 29 CFR 1910.120 

(O). Those personnel who completed the 40-hour training more than 12 months prior to the start 

of the project shall have completed an 8-hour refresher course within the past 12 months. The 

Project Engineer shall have completed an additional 8 hours of supervisory H&S training. At 

least one person on site shall have a current first-aid/CPR certificate. Subcontractor personnel 

must meet the above training requirements. 

Each employee who completes the required 40 hours of classroom training shall have a certificate 

signed by the instructor. All contractors must provide certificates of training for the project file 

for all employees assigned to the project. 

Visitors shall be escorted at all times while on site regardless of training. 

9.1.1 Daily Safety Meetings 
Prior to the start of the project, all personnel will participate in a daily safety meeting. During 

the safety meeting, the Site H&S Representative will ensure that the anticipated site hazards are 

summarized and explained to all personnel, and that those personnel are aware of the precautions 

they must take to minimize their exposure to those hazards. Safety meetings will be held at the 

start of each work shift. All new employees must attend the meeting and be familiar with this 

H&S Plan. 

Attendance records and meeting notes are maintained with the TOC project files. 

9.1.2 Material Safety Data Sheets 
Material Safety Data Sheets (MSDSs) and occupational health guidelines for chemical substances 

known to be on site are included in Appendix G. The H&S Plan is to be maintained on site and 

is accessible to all site employees. Each employee is required to review and sign the H&S Plan 

before starting work on the site. 
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9.1.3 Site-Specific Health and Safety Plan 
The Final H&S Plan for this project shall be prepared to conform with the requirements of 29 

CFR 1910.120. The Project Engineer shall present the H&S Plan and discuss it with all personnel 

assigned to the project. All workers and visitors must read and sign the H&S Plan acknowledging 

acceptance of site rules and understanding of site hazards before the start of the site work. 

9.2 Site-Specific Training 
All on-site personnel, except authorized visitors, must undergo site-specific training through 

completion of host facility orientation and training, confined space awareness, lockout/tagout 

training, and a review of this H&S Plan and the daily safety meetings. 

9.3 First Aid and Cardiopulmonary Resuscitation 
At least one employee current in first aid/CPR will be assigned to the work crew and will be on 

the site whenever operations are ongoing. Annual refresher training in CPR is required to 
maintain the currency of the certificate. 
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10.0 Medical Surveillance 

10.1 Medical Examination 
All on-site project personnel shall have completed a comprehensive medical examination within 

the past 12 months that meets the requirements of OSHA Regulation 29 CFR 1910.120. The 

annual medical examination should include the following elements: 

Medical and occupational history questionnaire 
Physical examination 
Complete blood count, with differential 
Liver enzyme profile 
Chest X-ray, once every three years, for non-asbestos workers 
Pulmonary function test 
Audiogram 
Electrocardiogram for persons older than 35 years of age, or if indicated during 
the physical examination 
Drug screening 
Visual acuity 
Follow-up examinations, at the discretion of the examining physician or the 
corporate medical director. 

All employee medical records shall be maintained by the H&S group at each contractor's office. 

The examining physician provides the employee with a letter summarizing his findings and 

recommendations. Each employee also has the right to inspect and copy his medical records. 

The examining physician provides the employer with a letter confirming the worker's fitness for 

work and ability to wear a respirator. A copy of this letter for all project workers will be kept 

on Site during all project site work. 

Each contractor shall certify that its employees have successfully completed a physical 

examination by a qualified physician and the physical examinations meet the requirements of 29 

CFR 1910.120, 29 CFR 1910.134. Each contractor shall supply copies of the medical 

examination certificate for each ön-site employee. 

10.1.1 Placement Examination 
All employees will receive a placement medical examination prior to assignment to field 

operations. 
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10.1.2 Annual Examination 
Each year, subsequent to the placement examination, all site personnel including the TOC and 

subcontractor staff must undergo an annual examination, similar in scope to the placement 

examination. 

10.2 First-Aid and Medical Treatment 
All persons on site must report any near-miss incident, accident, injury, or illness to their 

immediate supervisor and the Project Engineer. First aid will be provided by the designated site 

first aider. 

For TOC personnel, injuries and illnesses requiring medical treatment will be accompanied by an 

"Authorization for Treatment Form." The employee's supervisor or the Project Engineer will 

complete the "Supervisor's Employee Injury Report" and conduct an accident investigation as 

soon as emergency conditions no longer exist and first-aid and/or medical treatment has been 

ensured. The investigation should follow the Accident/Injury Investigation Report. These two 

reports must be completed and submitted to the Health & Safety Manager within 24 hours after 

the incident. 

Subcontractor personnel will follow existing host facility protocols for internal notifications. 

A first aid kit will be kept within the test facility in the case that first-aid treatment is required. 

If treatment beyond first aid is required, the injured should be transported to the medical facility 

designated in Section 1.2. If the injured is not ambulatory, or shows any sign of not being in a 

comfortable and stable condition for transport, then an ambulance/paramedics should be 

summoned. If there is any doubt as to the injured worker's condition, it is best to let the local 

paramedic or ambulance service examine and transport the worker. 

10.3 Medical Restriction 
When a medical care provider identifies a need to restrict work activity for any TOC or 

subcontractor personnel, the employee's H&S Manager will communicate the restriction to the 

employee and their supervisor. The terms of the restriction will be discussed with the employee 

and their supervisor. Every attempt will be made-to keep the employee working, while not 

violating the terms of the medical restriction. 
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10.4 Medical Records 

Medical and personal exposure monitoring records will be maintained according to the 

requirements of 29 CFR 1910.20, and shall be kept for 30 years post-employment. Employee 

confidentiality shall be maintained. Employees and their authorized representatives shall have 
access to these records. 
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11.0 Emergency Procedures 

This H&S Plan has been developed to ensure that the red water pilot-scale treatment plant test 

demonstrations may be conducted without adverse impact to the Health & Safety of project 

personnel, other personnel, and the environment. Supplementary procedures are included in this 

section to address extraordinary conditions that might occur at the site. 

11.1 General 
The TOC's On-site H&S Representative, in coordination with the facility's Director of Safety, 

will establish evacuation routes and assembly areas. All personnel entering the project site will 

be informed of these routes and assembly areas. If the evacuation routes are not clear, a site plan 

will be made marking the evacuation routes and will be posted at conspicuous locations. 

[specific procedures for the project site to be inserted] 

11.2 Emergency Procedures 
If an incident occurs, the following procedures will be followed and performed by the host 
facility's Project Engineer and the TOC's Project Engineer: 

Evaluate the incident and assess the need for assistance 

Call for outside assistance as needed 

Act as liaison between outside agencies and on-site personnel 

Ensure the host facility's Director of Safety, the TOC's Project Manager, and the 
US AEC are notified promptly of the incident 

Take appropriate measures to stabilize the incident scene. 

A list of emergency contacts is presented in Section 11.5. 

11.3 Safety Signals 

[specific safety signals for the project site to be inserted] 
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11.4 Medical Emergency 
All employee injuries must be promptly reported to the host facility's Project Engineer and the 
TOC's Project Engineer, who will: 

• Ensure that the injured employee receives prompt first aid and medical attention 

• Ensure that the host facility's Director of Safety, the TOC's Project Manager and 
General Manager, and the USAEC are promptly notified of the incident 

• Initiate an investigation of the incident. 

11.4.1 Chemical Inhalation 
Any employee complaining of symptoms of chemical overexposure will be removed from the 

work area and transported to the designated medical facility for examination and treatment. It is 

highly unlikely that the chemicals anticipated as being on the work site, in the concentrations 

anticipated, would cause situations immediately dangerous to life and health. 

11.4.2 Eye Contact 
Project personnel who have had contaminants splashed in their eyes or who have experienced eye 

irritation while in the pilot plant work area, shall immediately proceed to the eyewash station 

positioned within the work zone. Flush the eye with clean running water for at least 15 minutes. 
Arrange prompt transport to the designated medical facility. 

11.4.3 Skin Contact 
Project personnel who have had skin contact with contaminants will proceed to the wash-up area. 

Personnel will remove any contaminated clothing and then wash the affected area with water for 

at least 15 minutes. The worker should be transported to the medical facility listed in Section 

11.5.1, if they show any sign of skin reddening, irritation, or if they request a medical 
examination. 

11.4.4 Personal Injury Accident 
In the event of a personal injury accident, the site supervisor will assess the nature and seriousness 

of the injury. In the case of serious or life-threatening injuries, normal decontamination 

procedures may be substituted with covering the injured party with plastic sheeting to reduce the 

spread of contamination and informing necessary hospital staff. Less serious injuries such as 

strains, sprains, minor cuts, and contusions may only be treated after the employee has been 

decontaminated. 
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Following decontamination, a project team member qualified in first aid and CPR will administer 

suitable first aid. The site H&S Representative will then, if necessary, arrange transport to the 
appropriate medical facility. 

11.5 Emergency Contacts 

[site specific procedures to be presented here] 

11.5.1 Emergency Facilities 

[site specific information (e.g., Fire, Ambulance, Police, and Hospital) to be presented here] 

11.5.2 Key Host Facility, TOC, and Subcontractor Personnel 

[project specific information to be presented here] 

11.5.3 Reporting Requirements 
All accidents and incidents no matter how minor must be reported to the host facility's Director 

of Safety, the TOC's Project Manager, and to the USAEC. The TOC's Project Manager must 

notify, by telephone, the USAEC in the event of accidents resulting in a fatality, lost-time injury 

or illness, hospitalization of three or more personnel, or property damage to government or 

contractor property (which occurred during the performance of the contract) equal to or exceeding 

$2000 as soon as possible, but no later than 2 hours after occurrence, and must report these events 

on DA Form 285 within 5 days of occurrence. The TOC's Project Manager must report all other 

accäents/incidents by telephone to USAEC, SFIM-AEC-TTS, (410) 681-4811, within 8 hours 

of occurrence. 
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SITE SAFETY AND HEALTH PLAN AMENDMENTS 
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Site Safety and Health Plan Amendment # 

Site Name: 

Date: Type of Amendment: 

Reason for Amendment: 

Alternate Safeguard Procedures: 

Required Changes in PPE: 

TOC Project Engineer/Date TOC Safety & Health Manager/Date 

Host Facility Project Engineer/Date Host Facility Director of Safety/Date 
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WARRANTY 

"HERCULES warrants that it has performed the analysis 
required by the statement of work in a safe and competent 
manner and in accordance with the standards employed by 
HERCULES in performing the same or similar analysis for 
its'elf. ANY OTHER PROVISIONS OF THIS AGREEMENT TO THE 
CONTRARY NOT WITHSTANDING, THIS WARRANTY IS IN LIEU OF ALL 
OTHER WARRANTIES EXPRESS OR IMPLIED, WHETHER ARISING BY 
LAW, CUSTOM OR CONDUCT INCLUDING WITHOUT LIMITATION, THOSE 
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
THAT ACCIDENTS OR HAZARDS OF ANY KIND WHATSOEVER WILL BE 
ELIMINATED, THAT ANY PARTICULAR STANDARD OR CRITERION OF 
HAZARD OR ACCIDENT ELIMINATION OF ANY KIND WHATSOEVER WILL 
BE ACHIEVED OR THAT ANY PARTICULAR OR ANTICIPATED RESULTS 
OF ANY KIND WHATSOEVER WILL BE ACHIEVED BY OWNER'S USE OR 
APPLICATION OF ANY OF THE INFORMATION, ADVICE, RECOMMEN- 
DATIONS OR SERVICES PROVIDED IN WHOLE OR IN PART BY 
HERCULES. ALL SAID INFORMATION, ADVICE, RECOMMENDATIONS OR 
SERVICES ARE FOR THE SOLE USE OF OWNER AND ARE USED AT 
OWNER'S RISK. THE RIGHTS AND REMEDIES PROVIDED HEREIN ARE 
EXCLUSIVE AND IN LIEU OF ANY OTHER RIGHTS OR REMEDIES 
WHETHER ARISING BY LAW, CUSTOM OR CONDUCT." 

CAUTION 

Conclusions presented in this hazards analysis report 
are based upon the hardware (or design), materials of con- 
struction, operating conditions, process materials and pro- 
cedures as they existed at the time of the analysis (or as 
they were presented to Hercules for analysis). If changes 
in any of these parameters occur in the future, the con- 
clusions of the current hazard analysis may be invalidated. 



I. SUMMARY 

A hazard review of the bench-scale system for studying TNT Red Water 
Treatment by Wet Air Oxidation has been completed. This system is comprised 
of a 2-Liter Stirred Parr Reactor, Oxygen Supply system, Sample Injection 
system, and Liquid Sampling system. The hazard review considered two modes 
of operation of the process: 1) Batch Mode, and 2) Injection Mode. 

It is concluded that the system as designed can be used safely. 
Findings and recommendations for maximizing safety are summarized below. 

1. Procedures for using the system in each of the two modes should be 
reduced to formal written procedures, which should be followed to 
minimize the chance of operational errors. 

2. During experimental runs, a warning sign that high pressure/high 
temperature operations are In progress should be posted at the 
laboratory entrances. Access of transients should be controlled 
to reduce personnel to the minimum consistent with conduct of the 
experiment. 

3. Each source of red water should be analyzed prior to use to 
confirm its characteristics are within normal tolerances of the 
red water studied previously, and upon which this analysis and 
conclusions are based. Red water of significantly different 
characteristics should not be used until and unless a specific 
evaluation confirms they can be safely processed. 

4. Minimum dilution for red water with characteristics representative 
of RAAP Red Water should be 10:1. A more conservative 20:1 
dilution should be used for the higher solids red water obtained 
from ICI Canada until and unless it is established its heating 
value is no higher than RAAP red water. (It may be possible to 
relax the dilution ratio once better reaction pathway and kinetic 
data are available). 

5. If the process is scaled-up to pilot or production scale, it would 
be prudent to install the reactor within a reinforced concrete bay. 

6. Present practice of limiting liquid charge to 50% of reactor 
volume is adequate for operating temperatures of 340 deg-C or less. 

7. Any future modifications must consider compatibility of the 
structural material with oxygen at the operating conditions of the 
process. 

8. A face shield should be minimum requirements to protect the eyes 
and face in the event of a leak or rupture disc operation on the 
unit. Additional protection (e.g., gloves, lab apron) are minimal 
requirements during liquid sampling while the reactor is under 
pressure. 

9. Consideration should be given to installing a screen cage around 
the reactor to preclude inadvertent contact with hot surfaces. 

10. Any precipitate or accumulation on reactor surfaces should be 
regarded as potentially explosive until established otherwise, and 
should be handled in a dilute state. 



II. INTRODUCTION 

A. BACKGROUND 

In the nitration of toluene to produce 2,4,6-trinitrotoluene (sym-TNT) 
other unsymmetric isomers of TNT as well as secondary oxidation products are 
formed. Purification of the sym-TNT involves reacting the nitration 
products with sodium sulfite (Sellite). This solubilizes the isomers as 
DNT-sulfonates, permitting their separation from the desired sym-TNT 
product. The resulting wastewater develops a characteristic red color, 
hence it is known as TNT Red Water or simply as Red Water. Red water can no 
longer be discharged directly to the environment. Means of treating red 
water to make it "safe" for discharge are being sought. 

The Department of Civil Engineering at the University of Maryland is 
under contract to the US Army Construction Engineering Research Laboratory 
(CERL) to study the feasibility of using wet air oxidation (WAO) to treat 
TNT red water, and has issued a Feasibility Study Report (Ref 1). Inasmuch 
as the WAO process involves elevated temperatures and pressures (300-350 
deg-C and 2000 psi typical) and red water contains energetic compounds (e. 
g., nitrobodies), CERL concluded it was desirable to have an independent 
hazard review of the WAO bench scale process performed. CERL issued a 
contract (DACA88-91-M-0365) to Hercules' Hazard Evaluation and Risk Control 
Services (HERC®) for the same. This report documents the hazard analysis 
performed under that contract. 

B. STATEMENT OF WORK 

The statement of work of the subject contract consists of four tasks as 
follows: 

Task 1 Site Visit at University of Maryland 
Task 2 Evaluation of thermal explosion scenarios 
Task 3 Evaluation of equipment contamination scenarios 
Task 4 Written report 

C. BASIS OF ANALYSIS 

The hazard review was based on observation of the system and 
information gained in discussions with the research team during the site 
visit, data contained in the Feasibility Report (Ref 1), reactor vendor 
information, and other data and knowledge from the analyst's prior 
expedience and technical resources in the HERC department. 

The work scope did not include: 1) OSHA regulations compliance, 2) 
evaluation of fire protection systems, or 3) operations associated with 
storage, handling, analysis, or disposal of the untreated or treated red 
water. 



III.  DISCUSSION 

The site visit to the university of Maryland was made on April 16, 
l!*91. The WAO system was observed and technical discussions were held with 
members of the research team. In addition to the author, participants in 
this visit included Dr. Oliver J. Hao (Principal Investigator), K. K. Phull 
(Graduate Student),  and Dr.  Steven W. Maloney (CERL Project Officer). 

A.       OPERATION OF THE WAO BENCH SCALE PROCESS 

The heart of the bench-scale system is a 2-Liter Parr Stirred Reactor. 
This is a packaged unit supplied by Parr Instrument Company. It consists of 
a Model 4522 reactor with Model 4842 controller. The reactor features a 
magnetic drive stirrer and serpentine cooling coil. Material of 
construction is T316SS. For routine operation, the unit is rated for 1900 
psig at 350 deg-C. The reactor is protected with a 0.25-inch rupture disc 
designed to rupture at 3000 psig. The controller features a 
high-temperature cut-out which shuts down the heater and activates the 
cooling water system. For purposes of analysis it is presumed the reactor 
design and fabrication is consistent with the stated operating limits (i. 
e., a structural analysis to confirm design adequacy was not it scope). 

Previous experimental runs have been conducted in what, for brevity, 
will be referred to as the Batch Mode. It is also contemplated to run 
studies in what will be referred to as the Injection Mode, to elucidate 
reaction kinetics.    These two modes are characterized as follows: 

1. Batch Mode 
Diluted red water is added to the reactor at ambient 
conditions 
Reactor is charged with oxygen 
Reactor is heated to operating temperature (with associated 
pressure) 
Reactor is held at operating conditions   (typically one hour) 
Reactor is cooled-down using internal cooling coil 
Sample of treated red water Is taken for analysis 

2. Injection Mode 
Dilution water only is added to reactor at ambient conditions 
Reactor is charged with oxygen 
Reactor is heated to operating temperature 
Red water is injected into reactor 
Periodic liquid samples are removed for analysis 
Reactor is cooled-down at completion of experiment 

The system for adding the red water charge is based on "blowing" 
in the charge with helium pressure, followed by a rinse water charge. 
There is little concern with this system as long as: 1) it is leak 
tight, 2) the helium pressure is slightly above reactor pressure (to 
prevent backflow — there is also a check valve), and 3) the valves are 
properly manipulated. The addition procedure should be reduced to a 
set of formal written instructions. 



Taking samples for analysis will involve periodic making and 
breaking of connections to the sample line, increasing the chances of a 
leaking connection occurring. Personnel should be protected (gloves, 
face shield, and lab apron minimum) and sampling procedures should be 
reduced to a formal set of instructions. The main concern is that the 
reactor is valved off from the sampling system prior to disconnecting 
the sample container. 

B.  HAZARD SCENARIOS 

Several potential hazards in addition to those specifically identified 
in Tasks 2 and 3 in the SOW were identified. They are included in this 
report for completeness. Identified potential hazards of the Wet Air 
Oxidation process of treating red water, as practiced at the bench scale, 
include the following: 1) Oxygen Incompatibility, 2) Hot Surfaces, 3) Hot 
Spray, 4) Liquid Expansion, 5) Pressurized Gas/Vapor, 6) Thermal Explosion, 
and 7) Contaminated Surface hazards.  Each of these is discussed below. 

1. Oxygen Compatibility 

As would be expected, pure oxygen is a potent oxidizing agent, 
particularly at elevated pressures and/or temperatures. All elements of the 
oxygen supply system must be compatible with oxygen use to preclude the 
possibility of an incident. Representatives of the research team have 
indicated that this potential hazard was considered in the selection of 
components for the oxygen system. Within the reactor, the initial oxygen 
charge is estimated to be at most on the order of several hundred psi, based 
on previous test conditions. Oxygen partial pressure will about double 
during reactor heat-up; at the same time the vaporization of water will 
reduce the oxygen concentration in the ullage of the reactor. The reported 
flash point of Teflon is 400 deg-C or greater at oxygen pressures of 1000 
psi or less (Ref 2). Thus there does not appear to be a credible 
compatibility problem with the reactor gasket. 

2. Hot Surfaces 

The reactor is operated at elevated temperatures (225-340 deg-C). 
Surfaces of the reactor heater and the head of the reactor are potential 
burn hazards to personnel during heat-up, operation, and cool-down. Contact 
with these surfaces should be avoided, or proper protective equipment should 
be used if it is necessary to handle components above 120 deg-F. The 
research team may want to consider fabricating a screen cage to surround the 
unit to prevent inadvertent contact with it, while at the same time allowing 
normal air circulation. Racing-type gloves may provide greater dexterity 
than "standard" laboratory "asbestos" gloves for handling equipment at 
moderately elevated temperatures. 



3.  Hot Spray 

The reactor is operated at elevated temperature and pressure. Any leak 
in the reactor/piping fittings or operation of the rupture disc would result 
in a spray of hot flashing liquid which could contact and injure any 
personnel present. The reactor should be leak checked at operating pressure 
prior to each use. Strict adherence to the operating temperature limit 
should be followed. Gaskets will soften/melt if temperature limits are 
exceeded. A shield has been installed to deflect spray from the relief 
stream in the event of disc rupture. Use of a face shield is recommended 
for any personnel present when the system is pressurized. This hazard is 
considered more likely in the Injection Mode, which requires periodic making 
and breaking of connections. 

4. Liquid Expansion 

The predominant constituent of the reactor charge is water. Water has 
a particularly large liquid volume expansion upon heating. If the reactor 
is overcharged, the liquid volume could increase until it occupied the 
entire reactor volume. Any additional heating would then result In 
overpressurizing the reactor and operation of the rupture disc. The 
expansion ratio from ambient (25 deg-C) to the temperature limit of the 
reactor (350 deg-C) is 2:1. Therefore, the reactor should never be filled 
over half full with liquid at ambient temperature. If operations very close 
to the 350 deg-C limit are contemplated it would be prudent to reduce the 
charge to 40% maximum to allow for some overshoot in the temperature control. 

5. Pressurized Gas/Vapor 

Gas/vapor under pressure represents stored energy. If the pressure 
containment fails this energy is released as the pressurized gas expands. 
The energy stored is calculated from: 

P = pressure 
E = P * V V = volume 

k-1 k = specific heat 
ratio 

For the WAO system, k for water vapor is about 1.3 at operating temperature 
and k for oxygen is about 1.35. From a energy point of view the worst case 
is assuming all water vapor. For a pressure of 2000 psi and a vapor volume 
of 1 L, the stored energy is on the order of 34,000 ft-lb, which is the 
energy equivalent of 10 gms TNT detonating. Stored energy is directly 
related to vapor volume. If and when the process is scaled-up to pilot or 
production scale it would be prudent to consider installing the reactors in 
hardened facilities. 



6. Thermal Explosion 

Potential hazards in this category relate to an explosive/detonation 
type reaction of the energetic constituents in the reactor, or thermal 
runaway oxidation reactions. Raw red water has a reported solids heating 
value of 3200 Btu/lb (1780 cal/gm) and a solids content of 15% (Ref 1, Table 
4). Nitrobodies represent about 55% of the solids (8.25% of the raw red 
water). 

It is unlikely that raw red water could transit to or propagate a 
detonation reaction given the level of nitrobodies present. The potential 
for such a reaction in diluted red water is considered non-credible. 

The heat of combustion of raw red water is on the order of 480 Btu/lb 
(3200 Btu/lb-solids X 15% solids). "Instantaneous" oxidation of raw red 
water, if it occurred, would be a hazard, as the concomitant 
temperature/pressure excursion assuming typical operating conditions (1000 
ml initial charge, 2000-2100 psig, and 320-340 deg-C) would lead to 
exceeding the pressure/temperature limits of the reactor, and activation of 
the reactor rupture disc with release of flashing high temperature spray. A 
"runaway" reaction is probably unlikely; in the absence of chemical reaction 
pathway and kinetic data, however evaluation of the likelihood or 
credibility of a runaway is not possible. Therefore, it is recommended that 
oxidation of undiluted red water not be undertaken until more is known about 
the reaction pathways and kinetics, and unless evaluation based on that 
information demonstrates it can be done safely. 

Diluting red water reduces the total theoretically available energy 
input to the system for the same total reactor charge. Modelling studies 
and mass/energy calculations indicate that a dilution of 10:1 should be 
sufficient to preclude overpressurization In the event of a runaway 
reaction. For typical operating conditions, a temperature excursion of 30 
deg-F and pressure excursion of 450 psig is predicted. Maximum pressure and 
temperature under these conditions is within the reactor design envelope and 
design safety margins. Calculational details are provided in Appendix A. 
If red water of significantly different solids content or heating value is 
used, the dilution ratio may have to be adjusted accordingly. A minimum of 
20:1 dilution is suggested to provide additional safety margin for unknowns 
in the variability of these parameters among red water from various sources. 

7. Contaminated Surfaces 

If red water is allowed to evaporate (e. g., a spill onto the hot 
reactor), the concentrated solids must be considered as explosive and 
susceptible to initiation by impact, friction, heat, or electrostatic 
discharge. Any such spills should be cleaned up using wet methods and not 
be allowed to dry out. 

Another possibility arises if the reactor is operated under conditions 
which do not achieve good destruction of nitrobodies, or if red waters from 
other sources contain other energetic species not susceptible to oxidation 
or which behave differently in the process. As long as these "unknowns" are 



not concentrated there is probably no danger. If, however, some unknown 
should precipitate or accumulate on reactor surfaces, it should be 
considered potentially dangerous. It should be kept well diluted until 
identified. Any measures taken to clean reactor surfaces should be done 
under water or other suitable solvent. 
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APPENTIX A 

Volume:  vf * L + vg * G = V Eqn (1) 

Energy:  hf * L + hg * G = E Eqn (2) 

Mass: L + G = M Eqn (3) 

where:     vf = specific volume of liquid water, ft3/lb 
vg = specific volume of water vapor,  ft3/lb 
hf = enthalpy of liquid water, Btu/lb 
hg = enthalpy of water vapor, Btu/lb 
L = mass of liquid water, lb 
<J  — mass O.L watrrj.* vapor.  lo 
V = volume of reactor. ft3 
E -- energy of the system. Btu 
M = total mass of system, lb 

Assume the following initial conditions: 

V =  2 Liters = .0706 ft3 
L =  1 kg    = 2.204 lb 
T = 625 deg-F 

From steam tables, vf = .0250 ft3/lb 

hg = 1145.S Btu/lb 

From Eqn (1) calculate  G = .074 lb 

Then from Eqn (2) calculate E = 1526.8, and from Eqn (3)   M = 2.278 lb 

Take the case of red water diluted 10:1.  The heating value is 43 Btu/lb. 
There are 2.278 lbs of water in the system, or a total heat load of 109.3 Btu. 
If "instantaneous" adiabatic oxidation occurs, the new system energy is: 

E = 1526.8 + 109.3 = 1636.1 Btu 

To determine the resultant system temperature and pressure, a trial and error 
solution on temperature is used. Assume a new temperature, read the specific 
volume and energies from the steam table and calculate L and G, using Eqns (1) 
and (2). Then check the value of M using Eqn (3). The correct temperature is 
that for which the value of M is conserved. 

A spreadsheet for doing the trial and error calculations is shown on the next 
page. The resultant temperature for a 10:1 dilution is about 655 deg-F, with a 
corresponding water vapor pressure of about 2290 psi. 



*T0 625 deg- -F *vo 0.0706 ft3 DILUTION 10 1 
EO 1527 Btu *L0 2.2040 lb RATIO 

*BE 109 Btu GO 0.0740 lb 
El 1636 Btu MO 2.2780 lb 

T P vf vg hf hg G L M 

625 1352.4 0 0250 0 .2095 654.3 1145 8 0.0488 2 4152 0 4640 
630 1919.8 0 0253 0 .1993 662.2 1141 0 0.0520 2 3813 2 4332 
635 1989.0 0 0256 0 .1894 670.4 1135 9 0.0556 3483 4019 
640 2060.3 0 0260 0 1799 678.7 1130 7 0.0580 2 3141 L 3721 
645 2133.5 0 0264 0 1705 637.3 1124 9 0.0609 o 2809 2 3418 
650 2208.8 0 0268 0 1616 696.0 1118 7 0.0641 4* 2477 3119 
655 2286.4 0 0273 0 1529 705.2 1112 o 0.0661 2 2159 iL 2820 
660 2366.2 0 0278 0 1445 714.4 1104 9 0.0683 2 1846 ft 2529 
665 2 443.0 0 028 3 0 1362 724.5 1096 6 0.0717 1499 o 2215 
670 2532.4 0 0290 0 1281 734.6 1087 9 0.07 06 Z 1228 ■d 1933 
675 2619.2 0 0297 0 1201 745.5 1078 «3 0.07 02 '£ 0931 1634 
680 2708.4 0. 0305 • 0 1115 757.2 1067 <-> 0.068 5 /_, 0642 C-f 132" 

2800.4 0 0316 0 1032 **? T r*\   « 1054 e 0.057 8 j_ 0455 >~ 1032 
6S0 2895 . 0 0. 0328 0 0945 784.2 1039 1 0.0 424 o 0302 2 0726 
695 2992.7 0. 0345 0 0856 801.3 1020 4 0.0037 9 0371 Z 0408 
700 3094.1 0. 0369 0 0758 P. 91    o 995 6 -0.0858 o 0896 2 0037 
705 3199.1 0. 0440 0 0597 870.2 947 8 -1.0299 3 0020 1 9720 

705. 3206.2 0. 0541 0 0541 910.3 910 3 ERB ERR ERR 

* Parameter which is entered to run a particular case 

TO Initial temperature 
EC System energy calculated from initial temperature and 
DE Energy input from oxidation, based en 480 Btu/lb and dilution 
El System energy after adiabatic oxidation 

mpos ition 

V0 Reactor volume 
L0 Initial liquid water content of reactor 
GO Reactor water vapor content at initial equilibrium 
M0 System total water content 



APPENDIX C 

WAO HAZARDS ANALYSIS 
(EXCERPTED FROM WAO CONCEPTUAL DESIGN REPORT) 
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Conceptual Design : Wet Air Oxidation Pilot Plant For Red Water Project No.: UJ41014 
Red Water Treatment Technology Test Plan & Site Preparation Project Revision : 1 
U.S. Army Environmental Center, Aberdeen Proving Ground, Maryland Qate :01/09/95 

SECTION 11.0. 

OPERATIONS & SAFETY CONSIDERATIONS 

KENOX Corporation 



Conceptual Design : Wet Air Oxidation Pilot Plant For Red Water Project No.: UJ41014 
Red Water Treatment Technology Test Plan & Site Preparation Project Revision : 1 
U.S. Army Environmental Center, Aberdeen Proving Ground, Maryland  Date :01/09/95 

11.0. OPERATIONS & SAFETY CONSIDERATIONS 

ILL INTRODUCTION 

This section presents a description of special health and safety precautions 
related to the operations and sampling of a Kenox Wet Air Oxidation system for 
the treatment of red water. 

11.2. REGULATIONSAND GUIDELINES 

All activities conducted during the wet air oxidation of red water must be in 
compliance with applicable requirements of the following publications: 

• 29 Code of Federal Regulations (CFR) 1926, Construction Industry, OSHA 
Safety and Health Standards 

• 29 CFR 1910, General Industry OSHA Safety and Health Standards 

• 29 CFR 1910.120, OSHA Final Rule dated March 6, 1989, "Hazardous Waste 
Operations and Emergency Response" 

• NIOSH/OSHA/USCG/EPA, "Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities,", October 1985 

• American Conference of Government Industrial Hygienists (ACGIH), 
"Threshold Limit Values and Biological Exposure Indices", 1989 -1990, or most 
current version 

• U.S. Department of Health and Human Services, (DHHS) "NIOSH Sampling 
and Analytical Methods," DHHS (NIOSH) Publication 84-100 

• ANSI, Emergency Eyewash and Shower Equipment, Z41.1 (1983) 

• ANSI, Protective Footwear, Z358.1 (1981) 

• ANSI, Practice for Occupational and Educational Eye and Face Protection, 
Z87.1(1968) 

• ASTM D4687, Vol. 11.04, Standard Guide for General Planning of Waste 
Sampling, ASTM, Philadelphia, PA. 
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11.3. EMERGENCY SHUTDOWN SYSTEM 

The prime area of concern is the reaction of the excess oxygen in the reactor system 
with an inadvertent introduction of an excess of oxidizable chemicals or a material 
(such as a combination of copper, iron and cobalt) that could act as a catalyst and 
increase the rate of reaction. The rapid oxidation would result in an increase in the 
reaction temperature and a corresponding increase in pressure. However, the pressure 
increase would be mitigated by the pressure control valve PCV-312 opening in 
response to the pressure surge. 

The system is equipped with two levels of alarm. The first alarm, with indication on 
the CRT, warns of high temperature or high pressure in the system prior to activation 
of the Emergency Shutdown System. 

The second alarm on high temperature or high pressure reading in the reactor system 
will trigger the Emergency Shutdown System. If the temperature sensor, TSHH-208, 
on the the reactor system's outlet line senses a temperature over 500 °F (Note: this 
setting can be changed) or the high pressure sensor, PSHH-313, on the reactor 
system's outlet line senses a pressure over 1050 psig (resulting from a rapid pressure 
rise or a malfunction of pressure control valve, PCV-312), the WAO system will go 
into automatic shutdown as follows: 

1. High temperature alarm is sounded with an indication on the CRT in the control 
room as to which sensor has activated the shutdown. 

2. The microprocessor control unit will automatically initiate the following steps 
simultaneously: 

• Air to system is stopped by the closing of the emergency shutdown valve 
XCV-603 located on the outlet line from the air accumulator, D-103. 

• If the electric heater E-102 is in use, a signal will be sent to shut down the 
heater to prevent any additional heat from being introduced into the system. 

• The waste water feed to the system is stopped by closing of the feed shutdown 
valve XCV-601 located upstream of the high pressure feed pump, P-103. 

• Service water is introduced to the system by the full opening of the valve 
XCV-602 located upstream of P-103. 

The operator should proceed as follows: 

•    Acknowledge the alarm. 
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• Lower the pressure on the system to 900 psig by resetting PCV-312. 

• Increase the flow through the high pressure pump, P-103 to 4 USGPM. 

All the above steps can be done from the CRT in the control room. 

If the pressure and temperature sensors fail to respond or a fault occurs in the control 
system, then the pressure will be relieved via the safety relief valve PSV-317. A high 
pressure alarm, PAH-316 would indicate that either the relief valve has been activated 
or that the rupture disc is leaking. The relief valve will discharge to the atmosphere 
via a safe location. If the relief valve is activated then the operator should immediately 
implement the shutdown of the facility via pushing button HS-XXX on the panel or an 
equivalent icon on the CRT. The rupture disc PSE-314 should be replaced, relief 
valve settings rechecked and lines between the rupture disc and the safety valve 
cleaned to remove any residual waste lodged against PSH-316 and PI-315. 
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11.4. HAZARD ASSESSMENT 

11.4.1 Waste Feed 

Explosion Potential - Red water has a solids content of 15% and a 
solids heat content of 3200 BTU/lb. As the initial raw waste stream 
will be diluted with a recycle effluent stream and a very high reactor 
recycle stream prior to entering the reactor system (exceeding the 20:1 
dilution factor), the effects of temperature and pressure excursions 
resulting from a detonation type of reaction is negligible. Section 11.3 
discusses the Emergency Shutdown System in place to handle 
temperature and pressure excursions. 

Contaminated Surfaces - The raw red water will be pumped to the 
feed drum from the client's storage tank located outside Kenox' battery 
limits. In the unlikely event that red water is spilled or leaked, it should 
be cleaned using wet methods and not be allowed to dry. If it is 
allowed to dry, the concentrated solids must be considered as explosive 
and susceptible to initiation by impact, friction, heat or electrostatic 
charge. 

11.4.2 Burn Hazards 

All equipment with surface temperatures over 100 deg F have been 
provided with insulation for personnel protection. 

11.4.3 Confined Space Entry 

The WAO system shall be evaluated during detailed engineering to 
determine if any spaces are permit required confined space. A permit 
required confined space is a space that: 

• Contains or has the potential to contain a hazardous atmosphere 
• Contains a material that has a potential for engulfing an entrant 
• Is configured such that an entrant could be trapped or asphyxiated 
• Contains any other safety or health hazard. 

A sign reading, "DANGER - PERMIT - REQUIRED CONFINED 
SPACE, DO NOT ENTER" will be posted at the entrance to any 
confined space. 
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11.4.4 Sampling 

Red water may present potential inhalation and skin contact hazards 
during the sampling and sample handling activities. Appropriate 
personal protective equipment should be worn (i.e. safety glasses, hand 
protection, apron). Material Safety Data Sheets on some major 
components of red water are presented in Section 11.4.5. 

Page 45 KENOX Corporation 



Conceptual Design : Wet Air Oxidation Pilot Plant For Red Water Project No.: UJ41014 
Red Water Treatment Technology Test Plan & Site Preparation Project Revision : 1 
U.S. Army Environmental Center, Aberdeen Proving Ground, Maryland Date :01/09/95 

SECTION 11.4.5. 

MATERIAL SAFETY DATA SHEETS 

KENOX Corporation 
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H 
*** IDENTIFICATION *** 

_   MSDS RECORD NUMBER : 347777 
■   PRODUCT NAME(S) : TNT 
■   PRODUCT IDENTIFICATION : EXP 0032 

*** MANUFACTURER INFORMATION *** 

MANUFACTURER : ICI Canada Inc 
m        ADDRESS t   90 Sheppa.rd Avenue East 

BOM 200 Station "A" 
North York  Ontario 
Canada    M2N 6H2 
Telephone:  416-229-7000 
Telex:  06986505 
Fax:  416-229-7752 

■  EMERGENCY TELEPHONE NO . : 800-561-3636 

*** MATERIAL SAFETY DATA *** 

I L- .1  "..-• ct 1 i ::1 (j et  1 llL> 

P.O. Bo;.; 200, Station "A" 
H  N o r t h Y o r k , 0 n t a r i. o 
■  Canada, M2N 6H2 

TNT 

Date Issued: 91 06 06 
—  MATERIAL SAFETY DATA S ̂ ET 

Index:  EXP 0032/91B 

■  FOR EMERGENCIES INVÜLV ING CHEMICAL SPILL OR RELEASE, CALL THE ICI CANADA 
■  TRANSPORTATION EMERGEN 3Y RESPONSE SYSTEM AT 1-900-561-3636. 

■  PRODUCT IDENTIFICATION 

Product Name: TNT 
■  Chemical Name: 2,4,6~T rinitrotoluene 
•  Synonyms: Methyltrinit robenzene, alpha-TNT, Nitropel, TNT (TY1 Flake) 

(Military Grade), TNT (Flake), Triton, Trinitrotoluol, Trotyl, Tolite, 
■  Trinitrotoluene. 
■  Chemical Family: High Explosives. 

Molecular Formula: (NO. 2)3C6H2CH3 
_  Product Use: Blasting < agent.  Manufacture of packaged explosives and primers 
I  (cast explosive). 

■  'REGULATORY SECTION 

- 



I 
I 

Control led Products.Regulations Classification: This product is an explosive 
and is not regulated b-  ■•■■'HMIS. 

OSHA Hazard Communicat,. •,.■ (29CFR 1910.1200) Classification: Irr,:. ...an.; (eye, 
skin and respiratory tract); skin sensitiver; explosive. 

CANADIAN TDG ACT SHIPPING DESCRIPTION 

Shipping Name: Trinitrotoluene (or TNT) 
Shipping Class/Division: 1.1D 
Product Identification No (PIN): UN0209 
Pa c k i ng G rDUp; 11 

U.S. DOT Classification: Refer to the "Code of Federal Regulations." 

Other Regulations: Not available. 

Read the entire USDS for the complete hazard evaluation of this product. 

HAZARDOUS INGREDIENTS OF PRODUCT 
ACGIH 

Hazardous Ingredients        7.(w/w)     TLV CAS No. 

Trinitrotoluene 98-100    0.5 mg/m3 118-96-7 

PHYSICAL. PROPERTIES 

Physical State: Solid. 
Appearance and Odour: Pale yellow flakes or   prills; practically odourless 
Odour Threshold: Not applicable. 
E<oiling Range (E>eg. C): Decomposes at 270. 
Melting/Freezing Point (Deg. C): 80.65 (pure TNT) 
vapour Pressure: 0.053 mmHg (@ 85 Deg. C). 
Specific Gravity: 1.645 (crystals); 1.47 (molten) (water = 1). 
V a p o u r D e n s i t y : N o t a v a i 1 a b 1 e . 
Bulk Density: 0.94 g/cc 
Evaporation Rate: Not applicable. 
Solubility: 0.013 g/100 g of water at 20 Deg. C.  Sparingly soluble in 
alcohol; soluble in benzene, toluene and acetone. 
7.   Volatile by Volume: Not applicable. 
pH: Not applicable. 
Coefficient, of Water/Oil Distribution: Not available. 
Sensitivity to Mechanical Impact: One of the least sensitive of the hiqh 
explosives.  More sensitive in the liquid form than the solid. 
Rate of Burning: Not available. 
Explosive Power: 439 kJ/100 g 
Sensitivity to Static Discharge: Not available. 

REACTIVITY DATA 

Stability: 
Under Normal Conditions: Stable. 
Under Fire Conditions: Flammable. 
Hazardous Polymerization: Will not occur. 

Conditions to Avoid:  Excessive heat, situations where product may be 



confined, and prolonged exposure to sunlight. 
Materials to Avoid: Strong oxidizers and reducing agents, alkaline materials 
an  mineral acids. 
Hazardous Decomposition or Combustion Products: When heated to 
decomposition, it emits toxic nitrogen oxide (NO;:) fumes.  Its combustion 
products include large amounts of black smoke and nitrogen oxide fumes 
(NOx). 

FIRE AND EXPLOSION DATA 

Flash Point. (Deg. C) (Method): Not available. 
Au.toignition Temperature: Appro«. 295-330 Deg. C. 
Flammability Limits in Air (%):  LEL: Not applicable. 

UEL: Not applicable. 

Fire Extinguishing Media: See below. 

Fire Fighting Procedures: DO NOT FIGHT FIRES INVOLVING EXPLOSIVE MATERIALS. 
Immediately evacuate all personnel from the area. 

Other Fire or Explosion Hazards: Not applicable. 

T0XIC0L0GICAL AND HEALTH DATA 

Recommended Exposure Limit: See "HAZARDOUS INGREDIENTS OF PRODUCT" Section. 

"lexicological Data; 

Trinitrotoluene    L.D50 (oral, rat.) = 795 mg/kg (1) 

Carcinogenicity Data: The ingredient(s) of this product is (are) not 
classified as carcinogenic by ACGIH (American Conference of Governmental 
Industrial Hygienists) or IARC (International Agency for Research on 
Cancer), not regulated as carcinogens by OSHA (Occupational Safety and 
Health Administration), and not listed as carcinogens by NTP (National 
' r ox i co1ogy Program). 

Reproductive Effects: No information is available and no adverse 
reproductive effects are   anticipated. 

Mutagenicity Data: No information is available and no adverse mutagenic 
effects &t~G   anticipated. 

Teratoger.icity/Fetotoxicity Data: No information is available and no adverse 
teratogenic/embryotoxic effects are   anticipated. 

Synergistic Materials: None known. 

EFFECTS OF EXPOSURE WHEN: 

. Inhaled: Product is irritating to the nose, throat and respiratory tract. 
May cause central nervous system (CNS) depression, liver damage, kidney 

■damage and methemoglobinemia.  See "Other Health Effects" Section. 

. In contact with the skin: This product may cause irritation due to 



abresive action.  Prolonged and repeated contact may lead to dermatitis. 
May be absorbed through intact skin.  May cause skin sensitizatic  or other 
allergic responses.  See "Other Health Effects" Section. 

. In contact with the eyes; This product causes irritation, redness and 
pain.  Pro1onged and repeated contact may cause cataracts. 

. Ingested: Ingestion of large amounts may cause nausea, gastrointestinal 
upset and abdominal pain.  hay cause central nervous system (CNS) 
depression, liver damage, kidney damage and methemoglobinemia.  See "Other 
Health Effects" Section. 

Other Health Effects: Initial manifestation of methemoglobinemia is 
cyanosis, characterised by navy blue, almost black lips, tongue, and mucous 
membranes, with skin colour being slate gray.  Further manifestation is 
character.!zed by headache, weakness, dyspnea, dizziness, stupor, respirator 
distress and death due to anoxia. 

Signs and symptoms of kidney damage generally progress from oliquria, to 
blood in the urine, to total renal failure. 

If ingested, Nitrates may be reduced to nitrites by bacteria in the 
digestive tract.  Signs and symptoms of nitrite poisoning include cyano 
f rli.if?    tn    mpthpmnnlnhin    frirma t-i nn I        nsnco^       H -; -* -y ■; ■-.»<^<-     -^m-i     ;,__,_.„_*_ >    i_ j_ 
uiyt.-=Livc   ...I 0.1...V-.      oAyiis   «HU   layiiiiji.uiii's.   <_> i   minie   poisoning   include   cyanoj 

(due   to   methemoglobin   formation),   nausea,   dizziness   and   increased   heart 
...   J.. ... 

CNS depression is characterized by headache, dizziness, drowsiness, nausea, 
vomiting and incoordination.  Severe overexposures may lead to coma and 
possible death due to respiratory failure. 

3ensi.tiza.tion is the process whereby a biological change occurs in the 
individual because of previous exposure to a substance and, as a result, the 
individual reacts more strongly when subsequently exposed to the substance. 
Once sensitized, an individual can react to extremely low airborne levels, 
even below the TLV, or to skin contact. 

FIRST AID PROCEDURES WHEN: 

. Inhaled: Move victim to fresh air.  Give artificial respiration ONLY if 
breathing has stopped.  Give cardiopulmonary resuscitation (CPR) if there is 
no breathing AND no pulse.  Obtain medical attention IMMEDIATELY. 

. In contact with the skin: Flush skin with running water for a minimum of 
20 minutes.  Start flushing while removing contaminated clothing.  If 
irritation persists, repeat flushing.  Obtain medical attention"IMMEDIATELY. 

. In contact with the eyes: Immediately flush eyes with running water for a 
minimum of 20 minutes.  Hold eyelids open during flushing.  If irritation 
persists, repeat flushing.  Obtain medical attention IMMEDIATELY. 

. Ingested: If victim is alert and not convulsing, rinse mouth out and give 
1/2 to 1 glass of water to dilute material.  DO NOT induce vomiting.  If 
spontaneous vomiting occurs, have victim lean forward with head down to 
avoid breathing in of vomitus, rinse mouth and administer more water. 
'Obtain medical attention IMMEDIATELY. 

Emergency Medical Care: Alcohol use may cause enhanced response to effects 



of TNT exposure.  Individuals deficient in glucose-6-phosphate dehydrogenase 
may   be at greater risk.  Medical conditions tha . may be aggravated by 
exposure to this product include cardiovascular diseases and liver, blood 
a nd k i d 11 ey di sorders. 

PREVENTATIVE MEASURES 

Recommendations listed in this section indicate the type of equipment which 
will provide protection against overexposure to this product.  Conditions of 
use, adequacy of engineering or other control measures, and actual exposures 
will dictate the need for specific protective devices at your workplace. 

Engineering Controls: Local exhaust ventilation required, if the product 
itseIf 1s hand]ed. 

Respiratory Protection: A NIQSH/MSHA-approved air-purifying respirator 
equipped with combined dust, mist, fume/organic vapour cartridges for 
concent.rati.on5 up to 5 mg/m3 TNT.  An air—supplied respirator if 
concentrations a.rs   higher or unknown. 

Skin Protection: Gloves and protective clothing made from cotton should be 
impervious under conditions of use.  The use of coveralls is recommended. 

Eye Protection: Safety glasses with side shields are   recommended to prevent 
tr? V t~  C ö !"i V. ■£*. C T. .. 

Other Personal Protective Equipment: Locate safety shower and eyewash 
station close to chemical handling area. 

Handling Procedures and Equipment: This product is an explosive and should 
only be used under the supervision of an experienced blaster. 

Storage Temperature (Deg. C): See below. 

Storage Requirements: Dry, secure magazine that is properly grounded.  Do 
not expose to temperatures above 35 Deg. C. 

Other Precautions; Use only with adequate ventilation and avoid breathing 
dusts/vapours.  Avoid contact with eyes, skin or clothing.  Wash thoroughly 
with soap and water after handling.  Wash contaminated clothing thoroughly 
before re—use. 

ENVIRONMENTAL PROTECTION DATA 

Steps to be Taken in the Event of a Spill or Leak: Stop and contain spill. 
Wet spilled material and sweep up into strong plastic bags or plastic 
containers.  Keep the material wet.  Avoid use of metal tools.  Be careful 
to avoid shock, friction and sparks.  Notify applicable government authority 
if release is reportable or could adversely affect the environment. 

Environmental Effects: Harmful to aquatic life at low concentrations.  A 
concentration of 1.5 mg/L is toxic to fish.  Can be dangerous if allowed to 
enter drinking water intakes.  Product has an unaesthetic appearance and can 
•:be a nuisance. 

Deactivating Chemicals: None known. 



Waste Disposal Methods: Do not dispose of waste with normal garbage:  r to 
sewer systems.  Burn under supervision of an expert at a government approved 
explosive burning ground or destroy, by detonation in boreholes, with 
explosives in accordance with applicable local, provincial and federal 
regulations.  Call upon the services of an   ICI Technical Representative. 

ADDITIONAL INFORMATION AND SOURCES USED 

1. RTECS-Registry of Toxic Effects of Chemical Substances, On-line search, 
Canadian Centre for Occupational Health and Safety RTECS database, Vol I-V, 
1985-1986 edition, Doris V. Sweet, Ed., National Institute for Occupational 
Safety and Health, U.S. Dept. of Health and Human Services, Cincinnati, 
1987. 
2. U.S. Dept, of Health and Human Services, NIOSH/OSHA Occupational Health 
Guidelines for Chemical Hazards, NIOSH, U.S. Dept. of Labour, 1973. 
3. Explosives, R. Meyer, 2nd Edition, 1981, Verlag Chemie. 
4. M.W. Nay et al, J. Wat. Pollut. Control Fed., 1974, Volume 46, 485-497. 
5. Formula Book - Explosives, C-I-L Inc., Explosives, Research and Technical 
Department, current Editon. 
6. Chemistry and Technology of Explosives, Vol. 1, T. Vrbanski, Pergamon 
Press, 1983. 
7. Windholz, Martha, Ed., The Merck Index, 10th ed., Merck and Co. Inc., 
R a h w a y, New Je r sey, 1983. 
S. Sax, N. Irving, Dangerous Properties of Industrial Materials, 7th ed., 
Van Nostrand Reinhold Co., New York, 1989. 

The information contained herein is offered only as a guide to the handling 
of this specific material and has been prepared in good faith by technically 
knowledgeable personnel.  It is not intended to be all-inclusive and the 
manner and conditions of use and handling may involve other and additional 
considerations.  No warranty of any kind is given or implied and ICI Canada 
Inc. will not be liable for any damages, losses, injuries or consequential 
damages which may result from the use of or reliance on any information 
contained herein.  This Material Safety Data Sheet is valid for three years. 

Date Issued: 91 06 06 
Date Revised: 91 06 06 
MSDS Index No: EXP 0032/91B 

Prepared By: Safety, Health and Environment (416) 229-8252 
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*** IDENTIFICATION *** 

MSDS RECORD NUMBER 
PRODUCT NAME(S) 

PRODUCT IDENTIFICATION 
DATE OF MSDS 

690925 
DNT Mixture 
Dinitrotoluene Mixture 
MSDS NUMBER: CEC00012 
1992-11-07 

*** MANUFACTURER INFORMATION *#* 

MANUFACTURER 
ADDRESS 

EMERGENCY TELEPHONE NO, 

DuPont Canada, Inc 
Post Office Box 2200 
Streetsville 
Mississauga  Ontario 
Canada    L5M 2H3 
Telephone:  800-387-2122  (Product Information) 
613-348-3616  (Transport, 24 HOURS) 
613-348-3616  (Medical, 24 HOURS) 

4- * '*■    our 'FLIER/DISTRIBUTOR INFORMATION *** 

SUPPLIER/DISTRIBUTOR 
ADDRESS 

EMERGENCY TELEPHONE NO. 

DuPont Canada, Inc 
Post Office Box 2200 
S t r e e t s v i 11 e 
Mississauga  Ontario 
Canada    L5M 2H3 
Telephone:  800-387-2122  (Product Information) 
613-348-3616  (Transport, 24 HOURS) 
613-348-3616  (Medical, 24 HOURS) 

*** MATERIAL SAFETY DATA *** 

DuPont 
Material Safety Data Sheet 

Page 

CEC00012 
Dinitrotoluene Mixture 

Revised 7-N0V-1992 Printed -FEB-1994 

CHEMICAL PRODUCT/COMPANY IDENTIFICATION 

Material Identification 

CAS Number 
Formula 
CAS Name 
Grade 

25321-14-6 
CH3C6H3(N02)2 
Benzene, methyl dinitro 
Technical 

Tradenames and Synonyms 

DNT Mixture 



Company Identification 

MANUFACTURER/DISIRIBUTOR 
DuPont Canada, Inc. 
P.O. BOX 2200 
STREETSVILLE 
MISSISSAUGA, ONTARIO L5M 2H3 

PHONE NUMBERS 
Product Information : 1-B00-387-2122 
Transport Emergency : 1-613-348-36.16 (24 HOURS) 
Medical Emergency : 1-613-348-3616 (24 HOURS) 

COMPOS I T I ON / INFORMATI ON ON IIM6REDIENTS 

Components 

■/ Material CAS Number 
#2.4-Dinitrotoluene                           121-14-2 76 
#2,6-Dinitrotoluene                           606-20-2 19 
Other Mono/Di/Tri-nitrotoluene isomere 5 

* Regulated as a Toxic Chemical under Section 313 of Title III of the 
Superfund Amendments and Reauthorization Act of 1936 and 40 CFR part 

HAZARDS IDENTIFICATION 

Potential Health Effects 

Harmful if inhaled or absorbed through skin; causes 
cyanosis.  Symptoms may be delayed.  Causes irritation. 

Inhalation 1-hour LC50:  >2.87 mg/I in rats   - Data is 
Skin absorption ALD:  >1,000 mg/kg in rabbits   for 
Oral LD50:  177 mg/kg in rats 2,4-DNT 

CEC00012 DuPont Page 
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(HAZARDS IDENTIFICATION - Continued) 

2,4-DNT is an eye and skin irritant.  Toxic effects 
described in animals from short exposures include 
nonspecific effects such as reduced weight gain, 
methemoglobinemia and effects on the central nervous system, 
the reproductive system, and the bone marrow.  In tests with 
laboratory animals, technical grade 2,4-DNT has carcinogenic 
activity.  Tests for mutagenic activity in bacterial and 
mammalian cell cultures have been inconclusive, with 
positive results in some studies, and negative results in 
others.  Tests in animals demonstrate no developmental 
activity.  2,4-DNT produce testicular degeneration and 
decreased spermatogenesis in rats, mice, and dogs. 
Reduction in male fertility occurs in dominant lethal 
studies in rats. 



2,6-DNT is. a skin irritant, is not an eye irritant, and is a 
skin sensitizer in tests with laboratory animals.  Toxic 
effects described in animals from exposure include 
methemoglobinemia, decreased spermatogenesis, testicular 
atropy, anemia, paralysis and tremors.  Tests with 2,6-DNT 
in some animals demonstrte carcinogenic activity, while 
tests for mutagenic activity in bacterial and mammalian cell 
cultures have been inconclusive with positive results in 
some studies, and negative results in others. 

Human health effects of overexposure may initially include: 
reduction of the blood's oxygen carrying capacity with 
cyanosis (bluish discoloration), weakness, or shortness or 
breath by methemoglobin formation; abnormal blood forming 
system function with anemia; red blood cell destruction? 
nonspecific discomfort, such as nausea, headache or 
weakness; temporary nervous system depression with 
anaesthetic effects such as dizziness, headache, confusion, 
incoordination, and loss of consciousness; temporary lung 
irritation effects with cough, discomfort, difficulty 
breathing, or shortness of breath; or joint pain.  All 
isomers appear to be able to significantly permeate the 
skin.  There are no reports of human sensitization. 
Individuals with preexisting diseases of the cardiovascular 
system or bone marrow may have increases susceptibility to 
the toxicity of excessive exposures. 

C a r c i n o g e n i c i t. y Infor m a t i on 

The fc<3lowing components are   listed by IARC, NTP, OSHA or ACBIH as 
carcinogens.  A "P" indicates a proposed carcinogen. 

Material IARC NTP OSHA ACBIH 
Dinitrotoluene Mixture >' 
2,4-Dinitrotoluene X 

Du Pont controls the following materials as potential carcinogens: 
2,4-Dinitrotoluene. 

CEC00012 DuPont Page   3 
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FIRST AID MEASURES 

First Aid 

In case of contact:  Immediately flush eyes or skin with 
plenty of water for at least 15 minutes while removing 
contaminated clothing and shoes.  Call a physician.  Wash 
clothing before reuse and destroy contaminated shoes. 

If inhaled:  Remove to fresh air.  If not breathing, give 
artificial respiration, preferably mouth-to-mouth.  If 
breathing is difficult, give oxygen.  Call a physician. 

If swallowed:  Induce vomiting immediately by giving two 
glasses of water and sticking finger down throat.  Call a 



physician 
person. 

Never give anything by mouth to an unconscious 

Mote to Physician:  Absorption of this product into the body 
leads to the formation of methemoglobin which, in sufficient 
concentration, causes cyanosis.  In case of skin absorption, 
symptoms may be delayed.  Since reversion of methemoglobin 
to hemoglobin occurs spontaneously after termination of 
exposure, moderate degrees of cyanosis need be treated only 
by supportive measures such as bed rest and oxygen 
inhalation.  Thorough cleansing of the entire contaminated 
area of the body including scalp and nails is of utmost 
importance.  If cyanosis is severe, intravenous injection of 
methylene blue, 1 mg/kg body weight, may be of value. 
Cyanocoba] amin (Vitamin B-.1.2), 1 mg intramuscularly, will 
speed recovery.  Intravenous fluids and blood transfusions 
may be indicated in very severe exposures. 

FIRE FIGHTING MEASURES 

Flammable Properties 

Flash Point : 173 C (343 F) 
Method : SFCC 
Flammable limits in Air, '/.   by Volume 
LEL 
UEL 
A u t o i g n i t i o n 
A u t o d e c o m p o s i t i o n 

* 
* 
* C 
270 C (518 F) 

*Not available 

Fire and Explosion Hazards: 

OSHA Class III B Combustible Material. Will burn. Fire or 
high temp., above 270 C (518 F), and confined material will 
cause e.n   explosion (see also Decomposition). 

CEC00012 DuPont 
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Continued) 

Paqe 

(FIRE FIGHTING MEASURES 

El x t i n g u i. s h i n g Media 

Water, Dry Chemical. 

Carbon dioxide (C02) 

Fire Fighting Instructions 

Evacuate personnel to a safe area.  Flood with water.  Cool 
tank/container with water spray. 

Do not attempt to fight large or advanced fires; material 
will explode if confined and heated above 270 C. Fight 
smaller fires with unmanned or remotely activated equipment. 
Run-off from fire control may cause pollution. 



NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL) 
sections before proceeding with clean-up.  Use appropriate 
PERSONAL. PROTECTIVE EQUIPMENT during clean-up. 

Accidental Release Measures 

Evacuate area - admission should be limited to trained 
personnel wearing full protective equipment.  If molten, 
dike, soak up with sand or   other non-combustible absorbant 
and allow to freeze.  Place solid material in a covered 
steel drum for disposal.  Use non-sparking tools.  Comply 
with Federal, State, and local regulations on reporting 
releases. 

HANDLING AND STORAGE 

Hand 1ing (Personnel) 

Do not breathe vapor or mist.  Do not breathe dust.  Do not get on 
skin.  Do not. get on clothing.  Do not get in eyes.  Wash 
thoroughly after handling. 

Use on1y with adequate venti1 ation. 

Storage 

Store in a well ventilated place. 

Keep away from heat, sparks, and flame.  Keep drums upright 
and tightly closed. 
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EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls 

Use in a totally closed system.  Ventilation should be 
provided to keep concentration below the exposure limits. 

Personal Protective Equipment 

Eye/Face : Coverall chemical splash goggles. 
Safety glasses (side shields); 
full-length face shield. 

Respirator : Air supplied respirator.  Suitable 
respiratory protection & chem. proof 
suit w/hood. 

Additional : Butyl rubber apron and footwear 



Protective Gloves: Neoprene or butyl gauntlet- lined if 
H                               handling hot material. 

Exposure Guidelines 

|         Exposure Limits 

m                              Dinitrotoluene Mixture 
■           PEL   (OSHA)              : 1.5 mg/m3, 8 Hr. TWA, Skin 

TLV   (ACGIH)             : 0.15 mg/m3, S Hr. TWA, A2, Skin 
AEL * (Du Pont)           : None Established 

■         Other Applicable Exposure Limits 

■            2 „ 4-■ Din i troto 1 uene 
|           PEL.   (OSHA)              : 1.5 mg/m3, 8 Hr. TWA, Skin 

TLV   (ACGIH)             : 1.5 mg/m3, 8-Hr. TWA, Skin 
a                                       Notice of Intended Changes (1993-1994) 
I                                       0.15 mg/nr.3, 8 Hr. TWA, A2, Skin 
"           AEL * (Du Pont)          : 0.15 mg/m3, 8 & 12 Hr. TWA, Skin 

<5"/. 2,6-DNT 

■           2,6-Dinitrotoluene 
PEL   (OSHA)              : 1.5 mg/m3, 8 Hr. TWA, Skin 

■           TLV   (ACGIH)             : 0.15 mg/m3, 8 Hr. TWA, A2, Skin 
I           AEL * (Du Pont)           : None Established 

—           * AEL is Du Font's Acceptable Exposure Limit.  Where 
■           governmentally imposed occupational exposure limits which are 
™           .lower than the AEL are in effect, such limits shall take 

precedence?. 
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PHYSICAL AND CHEMICAL PROPERTIES 

I        Physical Data 

Vapor Pressure _<1 mm/Hg &   100 C (212 F) 
H           Vapor Density 6.3 (Air = 1) 
|           Evaporation Rate _<1 0 

So 1 ubi 3. i ty in Water _<1 WT7. 
_                                        @ 22 C (72 F) 
■           Odor                     : Distinctive Nitro Aromat. 

Form                     : Solid/Molten 
Color                   : Medium Yellow 

1           Specific Gravity        : 1.32 @ 57C 

pH Information:  Not available 
■          Appearance: Crystalline/Clear Oil 
|          Boiling Point, 760 mmHg:Starts decomposing at 250 C (482 F) 

Freezing Point:  56 C (133 F) dry basis 

■      * STABILITY AND REACTIVITY 

■     



I n c D m p a 11:: ..: 11 y   w .11 h 01 h e r Mat e r i a 1 s 

Incompatible with strong oxidizers and caustics. 

P01ymerization 

Polymerization will not occur. 

Other Hazards 

Instability:  Unstable above 250 C (432 F).  Will explode if 
confined and heated above 270 C (518 F). 

Decomposition:  May release hazardous Nitrogen Oxide (Nox) 
gases.  Solid DNT is more sensitive to decomposition than 
liquid DNT.  Contamination by foreign material, especially 
gritty substances, may considerably lower the decomposition 
temperature and increase the sensitivity of DNT to 
decomposition and explosion. 

TOX IC0L061CAL INFORMATION 
—      

M0 In f 0 rma t i 0n Available 

CEC000I2                         DuPont                         Page 7 
Material Safety Data Sheet 

ECOLOGICAL INFORMATION 

Ecotoxicological Information 

Aquatic Toxicity 

The product is moderately toxic (96-hr LCbO = 1 - 50 mg/1). 

      

DISPOSAL CONSIDERATIONS 

Waste Disposal 

Comply with Federal, State, and local regulations.  If 
approved, may be incinerated using special techniques, or 
removed to hazardous material landfill licensed for 
carcinogenic materials. 

TRANSPORTATION INFORMATION 

Shipping Information 

DOT 
Proper Shipping Name    : Dinitrotoluene, Solid; Dinitrotoluene, 

Molten 
Hazard Class             : ORM-E 



I.D. No. (UN/NA) Solid = 2038; Molten -• 1600 

DOT/IMO 
Proper Shipping Name 

Hazard Class 
UN No. 
DOT/IMO Label 
Special Information 
Packing Group 

R e p o r t a b 1 e Q u a n t i t y 

S hi i p p i n g C o n t airier s 

Dinitrotoluenes, Solid; Dinitrotoluenes, 
Molten 
Poison B? 6.1 
Solid = 2038; Molten = 1600 
Poison 
Flash Point:  173 C 
II 

1000   lb 

T /4-n irk <=:. c: i ;teei    arums 

Shipping Information — 

TDG 
Proper Shipping Name 
PIN No. 
TDG Class 
TDG P a c k i n g G ro u p 

Canada 

DINITROTOLLIENE SOLID 
UN 2033 
6.1 (9.2) 
II 
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REGULATORY INFORMATION 

U.S. Fed e ra1 Reg u1 a t i on s 

TSCA Inventory Status   : Reported/Included. 

Cs.nadian Regu 1 ations 

CLASS D Division 1 Subdivision B - Toxic Material/Acute Lethality 

CLASS D Division 2 Subdivision A - Wery   Toxic Material. 
C a r c i n o g e n , R e p r o d u c t ive T o; tin. 

CLASS D Division 2 Subdivision B - Toxic Material.  Skin or Eye 
Irritant, 'Skin Sen-'itizer. 

OTHER INFORMATION 

NFPA, NFCA-HMIS 

NPCA-HMIB Rating 
Health 
Flammabi 1ity 
Reactivity 

: 1 
: 1 

Personal Protection rating to be supplied by user depending on use 
conditions. 



Additional Information 

For f u r t h e r i n for m a t i on, see " D i n i t r o t o 1 u e n e M i >; t u r e'' 
Data Sheet. 

T i 11 e 111 C1 a s s i f i c a t i o n s : 

Acute Health   - Yes 
Chronic Health -- Yes 
Fire Hazard    - No 
Reactivity     - Yes 
Pressure       - Yes 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Responsibility for MSDS : CHEMICALS & PIGMENTS 
Address : MISSISSAUGA, ONTARIO 
Telephone : 416-821-3300 

# Indicates updated section. 

End of MSDS 
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#** IDENTIFICATION *** 

MSDS RECORD NUMBER 
PRODUCT NAME(S) 
PRODUCT IDENTIFICATION 
DATE OF MSDS 

MANUFACTURER 
ADDRESS 

EMERGENCY TELEPHONE NO. 

6?10SS 
Sodium Nitrite Solution 
MSDS NUMBER: CEC00191 
1993-10-28 

*** MANUFACTURER INFORMATION *** 

; DuPont Canada. Inc 
: Post Office Box 2200 
Streetsvilie 
Mississauqa  Ontario 
Canada    L5M 2H3 
Telephone:  800-387-2122  (Product Information) 

. : 613-348-3616  (Transport, 24 HOURS) 
613-348-3616  (Medical, 24 HOURS) 

*** SUPPLIER/DISTRIBUTOR INFORMATION *** 

SUPPLIER/DISTRIBUTOR 
ADDRESS 

EMER6ENCY TELEPHONE Nu 

: DuPont Canada, Inc 
: Post Office Box 2200 
Streetsvilie 
Mississauga  Ontario 
Canada    L5M 2H3 
Telephone:  800-387-2122  (Product Information) 

. : 613-348-3616  (Transport, 24 HOURS) 
613-348-3616  (Medical, 24 HOURS) 

*** MATERIAL SAFETY DATA *** 

DuPont 
Material Safety Data Sheet 

Paoe 

CEC00191 
Sodium Nitrite Solution 

Revised 28-0CT-1993 Printed 3-FEB-1994 

CHEMICAL PRODUCT/COMPANY IDENTIFICATION 

Material Identification 

Corporate MSDS Number 
Formula 
CAS Name 
Grade 

DU002807 
NaN02 (in water) 
NITROUS ACID, SODIUM SALT 
TECHNICAL: OXIDIZING SALT SOLUTION 

Company Identification 

MANUFACTURER/DISTRIBUTOR 
DuPont Canada, Inc. 



P.O. BOX 2200 
STREETSVILLE 
MISSI5SAUGA. ONTARIO L5M 2H3 

PHONE NUMBERS 
FT'Dduct. InfDrmatiDn 
Transport Emergency 
Medical Emergency 

1-800-387-2122 
1-613-348-3616 (24 HOURS) 
1-613-348-3616 (24 HOURS) 

COMPOSITION/INFORMATION ON INGREDIENTS 

Components 

Material 
TECHNICAL GRADE: 

SODIUM NITRITE 
WATER 

CAS Number 

7 6 3 2—0 0—0 
7732-18-5 

41 
59 

OXIDIZING SALT SOLUTION: 
SODIUM NITRITE 
SODIUM CARBONATE 
SODIUM NITRATE- 
WATER 

7632-00-0 40 
497-19-8 '? 

7631-99-4 10 
7732-18-5 48 

DSL: REPORTED/INCLUDED 

HAZARDS IDENTIFICATION 

Potential Health Effects 

Harmful or fatal if swallowed.  Harmful if inhaled. 
Overexposure by inhalation or ingestion may cause reduced 
oxygen carrying capacity of blood.  Causes skin and eye 
irritation. 

HUMAN HEALTH EFFECTS: 
CEC00191 DuPont 

Material Safety Data Sheet 
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(HA Z ARDS IDENTIFICATION Continued) 

Human health effects of overexposure to the product by skin 
or eye contact may include skin irritation with discomfort 
or rash; or eye irritation with discomfort, tearing, or 
blurring of vision.  Sodium nitrite has been infrequently 
associated with skin sensitization in humans.  By 
inhalation, irritation of the upper respiratory passages 
with coughing may occur.  By inhalation or ingestion, the 
effects may include low blood pressure with headache and 
fainting, or nonspecific discomfort such as nausea or 
weakness.  Overexposure may also cause methemoglobinemia 
(reduced oxygen carrying capacity of the blood) with 
cyanosis (bluish discoloration of the skin), possibly 
progressing to dizziness, incoordination, shortness of 
breath, increased pulse rate, and loss of consciousness. 



Sodium nitrite can also react with certain amines forming 
compounds whi chi ma)■   cau.se can cer , mu ta t i ons, or other 
taxicity.  These c::,i,pound5, known as nitrosamines, can be 
formed in acidic environments such as that, found in the 
stomach.  Since many medications and chemicals contain an 
amine group, simultaneous exposures to nitrites should be 
avoided. 

Car cinogen i c i ty In f orma t i on 

None of the components present in this material at concentrations 
equal to or greater than 0.1% are listed by IARC, NTP, OSHA or ACGIH 
as a carcinogen. 

FIRST AID MEASURES 

First Aid 

INHALATION 
If inhaled, remove to fresh air.  If not breathing give 
artificial respiration.  If breathing is difficult, give 
oxygen.  Call a physician. 

SKIN CONTACT 
In case of contact, immediately flush skin with plenty of 
water for at least 15 minutes while removing contaminated 
clothing.  Call a physician.  Wash clothing before reuse. 

EYE CONTACT 
In case of contact, immediately flush eyes with plenty of 
water for at least 15 minutes.  Call a physician. 

■INGESTION 
If swallowed, immediately give two glasses of water and 
induce vomiting.  Call a physician,,  Never give anything 
by mouth to an unconscious person. 

CEC00191 DuPont Page 
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(FIRST AID MEASURES - Continued) 

Notes to Physicians 

Absorption of this product into the body leads to the 
formation of methemoglobin which, in sufficient 
concentration, causes cyanosis.  Since reversion of 
methemoglobin to hemoglobin occurs spontaneously after 
termination of exposure, moderate degrees of cyanosis need 
to be treated only by supportive measures such as bed rest 
and oxygen inhalation.  Thorough cleansing of the entire 
contaminated area of the body including scalp and nails is 
of utmost importance.  Cyanocobalamin (Vitamin B-12), 1 mg 
intramuscularly, will speed recovery.  Intravenous fluids 
and blood transfusions may be indicated in very severe 
exposures. 



I 
I 

FIRE: FIGHTING MEASURES 

Flammable Properties 

Autodecomposition       : 490 C (914 F) after drydown 

Wi11 not burn. 

Fire and Explosion Hazards: 

Strong oxidizer when water is removed.  Combustible 
materials may catch fire more easily after being wet 
with sodium nitrite and dried.  Product intensifies 
combustion of other materials.  Fires are difficult to 
extinguish.  See "Decomposition". 

E x t. i n g u i shi n g lied i a 

As appropriate for combustibles in area. 

Fire Fighting Instructions 

Flood with water. 

ACCIDENTAL RELEASE MEASURES 

Safeguards (Personnel) 

NOTE; Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL) 
sections before proceeding with clean-up.  Use appropriate 
PERSONAL PROTECTIVE EQUIPMENT during clean-up. 
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(ACCIDENTAL RELEASE MEASURES - Continued) 

Accidental Release Measures 

Flush spill area with plenty of water.  Comply with Federal, 
State, and local regulations on reporting releases.  The 
Superfund reportable discharge for sodium nitrite is 
J..00 lbs. 

HANDLING AND STORAGE 

Handling (Personnel) 

Do not take internally.  Keep from contact with clothing and 
other combustible materials.  Avoid contact with eyes and 
skin.  Avoid breathing vapors or mist.  Avoid breathing dust 
from dried-down product.  Wash thoroughly after handling. 

Do not store with acids, ammonium salts, cyanides, amines or 
reducing agents. 



EXPOSURE CONTROLS/PERSONAL PROTECTION 

Engineering Controls 

Good general ventilation should be provided to minimize 
contact with vapors, or dust from dried-down product. 

Personal Protective Equipment 

Eye/Face 
Protective Gloves 

Coverall chemical splash goggles, 
Rubber gloves. 

If product is allowed to dry and dusty conditions exist, use 
NIQSH/MSHA approved respiratory protection. 

Exposure Guidelines 

Applicable Exposure Limits 

SODIUM NITRITE 
PEL.   (OSHA) 
TLV   (ACGIH) 
AEL * (Du Pont) 
WEEL  (AIHA) 

SODIUM NITRITE 
CE COO.1.91 

PEL (OSHA) 
TLV (ACGIH) 
AEL * (Du Pont) 
WEEL (AIHA) 

SODIUM CARBONATE 
PEL (OSHA) 
TLV (ACGIH) 
AEL * (Du Pont) 

None Established 
None Established 
2 mg/m3, B Hr. TWA, respirable dust 
None Established 
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(Continued) 

None Established 
None Established 
2 mg/m3, S Hr. TWA, respirable dust 
None Established 

: None Established 
: None Established 
: 5 mg/m3, 8 Hr. TWA 

* AEL is Du Pont's. Acceptable Exposure Limit.  Where 
governmentally imposed occupational exposure limits which are 
lower than the AEL are in effect, such limits shall take 
precedence. 

PHYSICAL AND CHEMICAL PROPERTIES 

Physical Data 

Solubility in Water 

Odor 
Form 

: 100 WT"/. Technical and Oxidizing Salt 
Solution 

: Odorless 
: Clear liquid 



Color ! 

Boiling Pt., 760 mm.Hg ! 
i 

Freezing Point       ! 
i 

Specific: Gravity      ! 
i 

Vapor Pressure at    I 
25 cleg C : 
38 deg C i 

Vapor Density (Air=i)! 

pH Information       ! 

Evaporation Rate     ! 

Technical 

Pale Yellow 

115 deg C 
(239 deg F) 

-1 deg C 
(30 deq F) 

I Oxidising Salt 
! Solution 

! Straw Colored 

! 114.5 deg C 
! (233 deg F) 

i ""10-20 deg C 
! (50-68 deg F) 

1.32 at 16 deg C  !~1.4/16 deg C 
(60 deg F) ! (34/60 deg F) 

.17 fi'KTih'q 

i 

i ""50 mml-lq 
35 mmHg i *"90 mmHg 

Less than 1 i Less than 1 

8.9 i 9 

Greater than 1 Greater than 1 
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STABILITY AND REACTIVITY 

C h e mi c a1 Stability 

Unstable with heat after dry down. 

Decomposition 

Decomposes with heat. 

Decomposition temperature is 490 deg C (914 deg F) after 
drydown to produce oxygen and toxic nitrogen gases. 

Po1y me ri^ation 

Polymerization will not occur. 

Other Hazards 

Incompatibility  : Incompatible with acids, ammonium salts, 
amines, activated carbon, cyanides, and 
reducing agents.  May react with 
secondary or tertiary amines to form 
nitrosamines (Certain nitrosamines are 
cancer-suspect agents.). 

T0XIC0LQGICAL INFORMATION 



N o I n f o r m a t .1. o n A v a i 1 a b 1 e 

ECOLOGICAL INFORMATION 

Eco to:; i co logical Information 

Aquatic Toxicity 

96-hour LCbO, minnows:  >100 mg/L 

DISPOSAL CONSIDERATIONS 

Waste Disposal 

Comply with Federal, State, and local regulations-  If 
approved, flush to waste treatment, system. 
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TRANSPORTATION INFORMATI ON 

# Shipping Information 

DOT 
Proper Shipping Name 
Hazard Class 
I.D. No. (UN/NA) 
DOT Label(s) 
Special Information 

DOT Placard 

DOT/IMO 
Proper Shipping Name 
Hazard Class 

Hazardous Substance, Liquid, N.O.S.* 
QRM--E 
NA No:  91SB 
None 
*Not regulated in packages containing 
less than 300 lbs. 
None 

: Not regulated as a hazardous material. 
: Not regulated. 

Reportable Quantity     : 100 lb 

Shipping Containers 

T/0, T/T, sample bottles 

Shipping Information — Canada 

TDG 
Proper Shipping Name 

PIN No. 
TDG Class 
TDG Packing Group 

OXIDIZING SUBSTANCES N.O.S. LIQUID 
(SODIUM NITRITE. SODIUM NITRATE, SODIUM 
CARBONATE) 
UN 1479 
5.1, (9.2) 
II 



REGULATORY INFORMATION 

U.S. Federal Regulations 

TSCA Inventory Status   : Reported/Ineluded. 

Canadian Regulations 

CLASS C Oxidizing Material 

CLASS D Division i Subdivision B - To:;ic Material/Acute Lethality 

CLASS D Division 2 Subdivision B - To;:ic Material.  Skin or Eye 
Irritant. 

CFÜ00.1?:< "     DuPont Page 
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OTHER INFORMATION 

Additional Information 

Title III Classifications: 

Acute Health -■ Yes 
Chronic Health - Yes 
Fire Hazard - No 
Reactivity - No 
P r e s s u r e — N o 

For further information, see Du Font's "Sodium Nitrite" Data 
Sheet, 

The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Responsibility for MSDS : CHEMICALS &.   PIGMENTS 
Address : MISSISSAUGA, ONTARIO 
Telephone : 416-821-3300 

# Indicates updated section. 

End of MSDS 
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for Occupational Health and Safety 
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# Canadian Centre . _.. 
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MSDS RECORD NUMBER 
PRODUCT NAME(S) 
PRODUCT IDENTIFICATION 
DATE OF MSDS 

MANUFACTURER 
ADDRESS 

EMERGENCY TELEPHONE NO. 

*** IDENTIFICATION *** 

756024 
SODIUM NITRATE 
06SDNA 
1994-06-09 

*** MANUFACTURER INFORMATION *** 

: GRACE DEARBORN INC 
: 3451 ERINDALE STATION ROAD 
MISSISSAUGA  ONTARIO 
CANADA    L5Ü 2S9 
905-279-2222  (OFFICE HOURS) 
613-996-6666  (AFTER HOURS) 

*** MATERIAL SAFETY DATA #** 

Version #: 

MATERIAL SAFETY DATA SHEET: 
Page 1 
SODIUM NITRATE 

, 'JO 

1) PRODUCT IDENTIFICATION: SODIUM NITRATE 

PRODUCT USE COMMODITY CHEMICAL 

MANUFACTURER: 
GRACE DEARBORN INC. 
3451 ERINDALE STATION ROAD 
MISSISSAUGA, ONTARIO 
L.5C 2S9 

-,-ro o^oo 

EMERGENCY PHONE: 

OFFICE HOURS: 905-279-22: 

AFTER HOURS: 613-996-6666 

TRANSPORTATION OF DANGEROUS GOODS CLASSIFICATION: 
SODIUM NITRATE   5.1 UN1498 III 
WHMIS CLASSIFICATION: 
CLASS C: CLASS D DIVISION 2 SUBDIVISION B 

2) INGREDIENTS: 
C h e mi c a1 Name. 

SODIUM NITRATE 

CAS # TLV(mg/m3)  LD 50(mg/Kg 

7631-99-4    N/E 2000C 
■/.RANGE-( 60.0- 100.0) 

3) PHYSICAL DATA: 
Physical state  SOLID 
Odour threshold  N/D 
Specific gravity..... 1-28 
Density  N/D 

pH  IX = 7 - 8 
Solubility in water.. 73 
Appearance and odour.. 

Freezing point. (Deg.ON/A 
Boiling point.. (Deg-ON/A 
Vapour pressure N/A 
Vapour density(air=l).N/A 
Evaporation rate N/A 
Coeff. of water/oil...N/D 



WHITE PELLETS, ODOURLESS 

4) FIRE AND EXPLOSION HAZARD DATA: 
CONDITIONS OF FLAMMABILITY: 
NON-FLAMMABLE 
EXTINGUISHING MEDIA: WATER X 

FOAM X        C02 X 
Other : DRY CHEMICAL 

SPECIAL PROCEDURES: 
TREAT AS A CLASS A FIRE. 
MODERATE WHEN MIXED WITH ORGANIC MATTER - EXPLODES WHEN 
HEATED OVER 1000 DEGREES C - OXIDIZING AGENTS. 
FLASH POINT: (Deq. C PMCC) NONE 
FLAMMABLE LIMITS IN AIR 7. BY VOLUME: LOWER N/D       UPPER N/D 
AUTO IGNITION TEMP: (Deq. C)      N/D 
HAZARDOUS COMBUSTION PRODUCTS:N/D 
EXPLOSION DATA: 
SENSITIVITY TO IMPACT  sNONE KNOWN 
SENSITIVITY TO STATIC DISCHARGES..:NONE KNOWN 

Page 2 Version #:      3.00 
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5) REACTIVITY DATA: 
STABILITY (NORMAL COND.)   STABLE X   UNSTABLE 
CONDITIONS TO AVOID: 
AVOID EXTREME HEAT ABOVE 1000 DEGREES C 
CONDITIONS OF REACTIVITY: 
N/D 
INCOMPATIBILITY:    (MATERIALS   TO   AVOID) 
ORGANIC   MATERIALS 
HAZARDOUS   DECOMPOSITION   PRODUCTS: 
N/D 

6) TOXICOLOGICAL PROPERTIES: 
ROUTE OF ENTRY:   SKIN CONTACT X  ABSORBED BY SKIN     EYE CONTACT X 
INHALATION X '     INGESTION X 
EFFECTS OF ACUTE EXPOSURE 
MAY CAUSE IRRITATION TO SKIN AND EYES. AVOID PROLONGED AND/ 
OR REPEATED CONTACT. 
MAY CAUSE DISCOMFORT, NAUSEA OR VOMITING IF INGESTED. 
MAY CAUSE IRRITATION TO UPPER RESPIRATORY TRACT IF INHALED. 
EFFECTS OF CHRONIC EXPOSURE: 
N/D 
Oral rat LD50mg/Kg.(calc.):>2000        Exposure limits  :N/D 
Irritancy  :N/D Sensi tization :N/D 
Synergistic Mat  :NONE KNOWN 

Carcinogenicity  :NONE KNOWN 

Reproductive Eff  :NONE KNOWN 
Teratogenicity  :NONE KNOWN 

Mutaginicity  :NONE KNOWN 



7) PREVENTIVE MEASURES 
PERSONAL PROTECTIVE EQUIPMENT: 
EYE PROTECTION:X 6L0VES:X CL0THIN6:X 
RESPIRATORY PROTECTION: 
DUST MASK 
VENTILATION REQUIREMENTS: 
MECHANICAL (GENERAL) 
SPILL AND LEAK PROCEDURES: 
PICK UP DRY SPILLS AND RETURN TO CONTAINER. FLUSH 
REMAINDER TO DRAIN WITH EXCESS WATER. 
WASTE DISPOSAL: 
USE AN APPROVED SCAVENSER SERVICE. 
HANDLING PROCEDURES: 
WEAR CHEMICAL GOGGLES AND RUBBER GLOVES. 
USE PERSONAL PROTECTIVE CLOTHING. 
STORAGE REQUIREMENTS: 
STORE AWAY FROM ORGAN.ICS IN DRY FIREPROOF BINS. 
WOOD AND PAPER BAGS SATURATED WITH SODIUM NITRATE SHOULD 
BE REMOVED FROM PREMISES. 
SPECIAL HANDLING INFORMATION: 
NONE 

Page 3 Version #:      3.00 
MATERIAL SAFETY DATA SHEET:   SODIUM NITRATE 

S) FIRST AID MEASURES: 
WASH CONTAMINATED AREA THOROUGHLY WITH SOAP AND WATER. LAUNDER CLOTHING 
BEFORE REUSE. FLUSH EYES WITH FLOWING WATER FOR 15 MINUTES AND GET MEDICAL 
ATTENTION. IF INGESTED, INDUCE VOMITING AND GIVE LARGE QUANTITIES OF 
WATER AND GET MEDICAL ATTENTION IMMEDIATELY. 
GASTRIC LAVAGE MAY BE REQUIRED. 

9) OTHER INFORMATION: 
NONE 

10) PREPARATION INFORMATION 
PREPARED BY: T.R.Erwin. DATE PREP./REV. 1994.06.01 
GRACE DEARBORN INC. PRINT DATE: 1994.06.09 
P.O. BOX 3060 STATION A. PHONE: 905-279-2222 
MISSISSAUGA ONTARIO. L5A 3T5 FAX: 905-279-0020 
N/D-No Data N/A-Not Applicable N/E-Not Established <-Less >-Greater 
A=Oral rat LD50 B=Oral rat LD low C=oral LD50/LD low other animal 
D=Estimated 1000 E=Arbitrary 2000 F=Other Route Prefix C=Ceiling limit 
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PROJECT NAME: USAEC SPEC. NO.: 
LOCATION: Aberdeen Proving Ground, Maryland WP: WP1585.15 

15.0 Operations and Safety Considerations 

15.1 Introduction 
The protection of workers and environmental health and safety (H&S) are major concerns 

during project implementation and cannot be compromised. This document presents a 

description of special H&S precautions related to operating and sampling a CBC for the 

destruction of red water for USAEC. This document is not intended to serve as the site 

health and safety plan (HASP). 

15.2 Regulations and Guidelines 
All activities conducted during the incineration of red water must be in compliance with 

applicable requirements of the following publications: 

• 29 Code of Federal Regulations (CFR) 1926, Construction Industry, Occupa- 
tional Safety and Health Administration (OSHA) Safety and Health Standards 

• 29 CFR 1910, General Industry OSHA Safety and Health Standards 

• 29 CFR 1910.120, OSHA Final Rule dated March 6, 1989, "Hazardous Waste 
Operations and Emergency Response" 

• National Institute of Occupational Safety and Health (NIOSH)/OSHA/USCG/U.S 
Environmental Protection Agency (EPA), "Occupational Safety and Health 
Guidance Manual for Hazardous Waste Site Activities," October 1985 

• American Conference of Governmental Industrial Hygienists (ACGIH), Thresh- 
old Limit Values and Biological Exposure Indices," 1989-1990, or most current 
version 

• U.S. Department of Health and Human Services (DHHS), "NIOSH Sampling and 
Analytical Methods," DHHS (NIOSH) Publication 84-100 

• American National Standards Institute (ANSI), Practice for Respiratory Protec- 
tion, Z88.2, 1980 

• ANSI, Emergency Eyewash and Shower Equipment, Z41.1, 1983 

• ANSI, Protective Footwear, Z358.1, 1981 
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• ANSI Physical Qualifications for Respirator Use, Z88.6, 1984 

• ANSI, Practice for Occupational and Educational Eye and Face Protection, 
Z87.1, 1968. 

15.3 Hazard Assessment 
This section discusses the hazards that are anticipated to be encountered during operation of 
the CBC to burn red water. The potential hazards associated with operation of the CBC 

include chemical and physical hazards. 

15.3.1 Chemical Hazards 
Potential exists for personnel to come into contact with the following types of materials: 

• Reactive and toxic feed materials 
• Flammable solvents used in the sampling trains 
• Toxic and corrosive combustion products. 

15.3.1.1 Feed Materials 
The feed materials during routine operations is red water. Red water is the aqueous effluent 

generated during sellite purification of crude TNT. The characteristics of red water are 

presented at the end of this chapter. 

Explosion Potential. The red water has a solids heat content of 3,200 Btu/lb. The solids 

are in a solution that is 85 percent water, which makes the red water endothermic. 

CBCs were originally designed to manage materials with high heat content for energy 
production. The level of energy in the red water will not be dangerous for the CBC. 
Additionally, the large internal volume of the CBC will dissipate any pressure shocks mat 
could occur from uneven combustion of the red water. 

Contaminated Surfaces. The red water will be pumped directly to the CBC feed port In 

the unlikely event that red water is spilled, it should be cleaned up using wet methods and not 

allowed to dry. Dry TNT or related materials can explode due to friction or spark. 
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15.3.1.2 Ash 

The ash from the CBC will be a fine paniculate that may be toxic. It is unlikely that 

explosive materials will be found in the ash to present a physical or chemical hazard. 

Toxicity of the ash will be due to the presence of metals. The fine paniculate will be a 
respiratory hazard. 

Respiratory Protection. The following rules will be adhered to by all site personnel when 
respiratory protection is in use: 

• Only properly cleaned, maintained, NIOSH/Mine Safety and Health Administra- 
tion (MSHA)-approved respirators will be used on site. 

• Selection of respirators, as well as any decisions regarding upgrading or down- 
grading of respiratory protection, will be made by the site H&S officer upon 
consultation with a senior health and safety professional. 

• Used air-purifying cartridges will be replaced at the end of each shift or when 
load-up or breakthrough occurs. 

• Only employees who have had pre-issued qualitative fit tests and annual fit tests 
thereafter will be allowed to work in atmospheres where respirators are required. 

• If an employee has demonstrated difficulty in breathing during the fit test or 
during use, he/she will be given a physical examination to determine whether a 
respirator can be worn while performing the required duty. 

• No employee will be assigned tasks requiring the use of respirators, if based 
upon the most recent examination, a physician determines that the employee will 
be unable to function normally wearing a respirator or that the health of the 
employee will be impaired by use of a respirator. 

• Contact lenses are not to be worn while using any type of respiratory protection. 

• Excessive facial hair (beards) prohibits proper face fit and effectiveness of 
respirators; therefore, persons required to wear full-face or half-face respirators 
must not have beards, wide mustaches, goatees, extended sideburns, or Fu 
Manchu mustaches. All personnel wearing full-face or half-face respirators will 
be required to be clean shaven prior to each day's shift. 
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• Each respirator will be individually assigned and not interchanged among 
employees without cleaning and sanitizing. 

• Regular eyeglasses cannot be worn with full-face respirators because they 
interfere with the face-piece seal. Inserts must be utilized. 

• The respiratory protection used on site will be in compliance with OSHA, 
29 CFR 1910.134. 

15.3.1.3 Sampling Trains 
During testing programs, flammable solvents may be used in the sampling trains. Material 

Safety Data Sheets (MSDS) will be provided by the test team for these substances. 

15.3.1.4 Spiking Materials 
During testing programs, the feed stream may be spiked with materials that are toxic, 

reactive, flammable, and/or corrosive. It will be incumbent upon the test team to properly 

store and handle the spiking materials, and to provide MSDSs for these materials. 

15.3.2 Physical Hazards 
Several physical hazards are expected to be encountered during field activities. These hazards 

are similar to those associated with any mechanical project These hazards include those due 

to poor housekeeping, equipment operation, the use of hand and power tools, handling and 

storage of fuels, and use of electrical power. 

15.3.2.1 Noise 
Noise is a potential hazard associated with the operation of mechanical equipment including 

the fans, blowers, power tools, pumps, and generators. 

All on-site personnel will wear hearing protection in areas where noise levels exceed a time- 

weighted average (TWA) of 85 decibels (dBA). Hearing protection will be worn during 

activities if levels are suspected or shown to exceed 85 dBA. The site H&S officer will con- 

tinuously identify areas with high noise levels. High noise areas will initially be monitored 

with a sound level meter or dosimeter. Areas with consistently high noise levels will have 
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signs posted notifying personnel that hearing protection is required All employees working 

on or near the CBC will receive annual hearing conservation refresher training. 

15.3.2.2 Heat Stress 
Heat stress is a significant potential hazard associated with the use of protective equipment in 

hot weather environments. The signs and symptoms of heat stress and the physiological 

monitoring requirements are discussed below. 

Heat Stress Monitoring. Heat stress is caused by a number of interacting factors, 

including environmental conditions, clothing, workload, and individual characteristics. 
Extreme hot weather can cause physical discomfort, loss of efficiency, or personal injury. 

Individuals vary in their susceptibility to heat stress. Factors that may predispose individuals 
to heat stress include: 

Lack of physical fitness 
Insufficient acclimation 
Age 
Dehydration 
Obesity 
Alcohol and/or drug use 
Medical conditions 
Infection 
Sunburn 
Diarrhea 
Chronic disease. 

Reduced work tolerance and the increased risk of heat stress are directly influenced by the 

amount and type of personal protective equipment (PPE) worn. PPE adds weight and bulk, 
severely reduces the body's normal heat exchange mechanisms (evaporation, convection, and 

radiation), and increases energy expenditure. 
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Signs and Symptoms of Heat Stress. If normal body temperature fails to be maintained 

because of excessive heat, a number of physical reactions can occur ranging from mild to 
fatal. Heat-related problems include: 

• Heat Rash. Caused by continuous exposure to heat and humidity and aggra- 
vated by chafing clothes. Heat rash decreases the body's ability to tolerate heat, 
as well as being a nuisance. 

• Heat Cramps. Caused by profuse perspiration with inadequate fluid intake. 
Heat cramps cause painful muscle spasms and pain in the extremities and 
abdomen. 

• Heat Exhaustion. Caused by increased stress on various organs to meet in- 
creased demand to cool the body. Heat exhaustion causes shallow breathing; 
pale, cool, moist skin; profuse sweating; and dizziness. Heat exhaustion can be 
alleviated by promptly moving the affected individual to a cool place to lie down 
and providing cool fluids to drink. 

• Heat Stroke. The most severe form of heat stress. Heat stroke symptoms 
include hot, dry skin; no perspiration; nausea; dizziness; confusion; strong, rapid 
pulse; and coma. The body must be cooled immediately to prevent severe injury 
or death. Relief is possible only by emergency measures that quickly reduce 
body temperature to avoid irreparable damage to the body. 

Heat Stress Prevention. One or more of the following practices will help reduce the 
probability of succumbing to heat stress: 

• Provide plenty of liquids to replace the body fluids lost by perspiration. Fluid 
intake must be forced because, under conditions of heat stress, the normal thirst 
mechanism is not adequate to bring about a voluntary replacement of lost fluids. 

• Provide cooling devices to aid natural body ventilation; however, these devices 
add weight and should be balanced against worker comfort 

• If possible, install mobile showers or hose-down facilities to reduce body 
temperature. 

• If possible, provide cool protective doming. 

• If possible, conduct field operations in the early morning. 
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• Acclimate workers to heat conditions when field operations are conducted during 
hot weather. 

• Train personnel to recognize the signs and symptoms of heat stress and its 
treatment 

• Rotate personnel to various job duties if possible. 

• Provide shade or shelter to relieve personnel of exposure to the sun during rest 
periods. 

Individuals succumbing to the symptoms of heat stress will notify the site H&S officer. Early 

detection and treatment of heat stress will prevent further serious illness or injury and lost 
work-time. Proper and effective heat stress treatment can prevent the onset of more serious 

heat stroke or exhaustion conditions. Individuals having progressed to heat exhaustion or heat 
stroke become more sensitive and predisposed to additional heat stress situations. 

Physiological Monitoring. Ambient temperature and other environmental factors provide 

basic guidelines to implement work/rest periods. However, because individuals vary in their 
susceptibility to heat stress, physiological monitoring will be used to regulate each individ- 

ual's response to heat stress when ambient temperatures exceed 70°F. Monitoring frequency 

will increase as ambient temperature increases. The three physiological parameters that each 
individual will monitor are: 

• Heart Rate. Each individual will count his/her radial (wrist) pulse for 30 
seconds as early as possible in the first rest period. If the heart rate of any 
individual on the sampling team exceeds 100 beats per minute at the beginning 
of the rest period, then the work cycle will be decreased by one-third. The rest 
period will remain the same. 

• Oral Temperature. Each individual will measure his/her oral temperature with 
a single-use clinical thermometer for 1 minute as early as possible in the first 
rest period. If the oral temperature exceeds 98.6^ at the beginning of the rest 
period, then the work cycle will be decreased by one-third. The rest period will 
remain the same. 

• Body Water Loss. Each individual will weigh his/her self before starting 
work and at the end of each work shift 
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An individual is not pcnnitted to return to work if his/her oral temperature exceeds 100.6°F. 

Physiological monitoring information will be recorded on the Employee Record for Heat 

Stress. All monitoring will be performed by persons with a minimum of current Red Cross 
first-aid certification and individualized training to recognize the symptoms of heat stress. 
The site H&S officer will specify the work cycle period and the rest cycle period based on 
heat stress monitoring as per 1991-1992 ACGIH Threshold Limit Values (TLV). 

15.3.2.3 Cold Stress 
At certain times of the year, workers may be exposed to the hazards of working in cold 

environments. Potential hazards in cold environments include frostbite and hypothermia, as 
well as slippery working surfaces, brittle equipment, and poor judgement 

To minimize the risk of the hazards of working in cold environments, workers will be trained 

to recognize the physiologic responses of the body to cold stress. 

Physiologic Response to Cold Stress. Personnel who are exposed to temperatures 
below -10°F with wind speeds of greater than 5 miles per hour (mph) will be medically 

certified as suitable for such exposure. Employees will be protected from exposure to cold so 

that their body core temperature does not fall below 98.6°F. Lower body temperatures result 

in reduced alertness and a reduction in thought processes or loss of consciousness. 

Pain in the extremities (i.e, fingers, toes, ears, and nose) may be the first signs of cold stress, 
because these areas have high surface area-to-volume ratios. Uncontrollable shivering occurs 
during exposure to cold when the body core temperature falls below 95°F. This symptom 
should be taken as a sign of danger, and work terminated with workers moving to a warm 

environment 

Ambient air temperature and the velocity of the wind influence the development of a cold 

injury. Wind chill is used to describe the chilling effect of moving air in combination with 

low temperature. As a general rule, the greatest incremental increase in wind chill occurs 

when a S-mph wind increases to 10 mph. Additionally, water conducts heat 240 times faster 
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than air. Thus, the body cools suddenly when chemical protective clothing is removed and 

clothing beneath is soaked with perspiration. 

Signs and Symptoms Of Cold Stress. Local injury resulting from cold is included in 

the generic term "frostbite;" however, there are several degrees of damage. Cold-related 
injuries include: 

• Frost nip or incipient frostbite is characterized by sudden whitening or blanching 
of the skin. 

• Superficial frostbite gives the skin a waxy appearance and is firm to the touch, 
but the tissue beneath is resilient. Superficial frostbite can be treated by cover- 
ing the cheeks with warm hands, placing frostbitten fingers beneath the armpit 
next to the skin, or placing frostbitten feet beneath the clothing against the skin 
of a companion. 

• Deep frostbite is characterized by cold, pale, and solid tissues. Deep frostbite is 
an extremely serious injury and affected individuals will seek medical attention. 

• Systemic hypothermia is caused by exposure to freezing and rapidly dropping 
temperatures. Hypothermia symptoms are visually exhibited in five stages: 

- Shivering 

- Apathy, listlessness, sleepiness, and sometimes rapid cooling of the body to 
less than 95.5°F 

- Unconsciousness, glassy stare, slow pulse, and slow respiratory rate 

- Freezing of the extremities 

- Death. 

Cold Stress Prevention. Prevention of frostbite is a function of whole-body protection: 

• Adequate insulated clothing should be worn when the air temperature is below 
40°F. Insulated coveralls, thermal socks, long underwear, hard hat liners, and 
other cold-weather gear aid in the prevention of hypothermia. 

• Warm break areas and drinks (no caffeinated coffee) aid in warming the body. 
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• Train personnel to recognize the signs and symptoms of cold-relat?d injuries and 
their treatment 

• Personnel will try to keep from getting their bodies and clothing wet, as this will 
only accelerate the effects of cold stress. However, if personnel should get wet, 
they will be allowed to dry off and change clothes. 

• In addition, reduced work periods may be necessary in extreme conditions to 
allow rest in a warm area. 

15.32.4 Bum Hazards 
The surface of the CBC will be more than 3CXJ°F. Therefore, there is a real burn hazard. 

Other hot spots may be the ash, die baghouse, the fans, the stack, and all duct work. Bums 

can be prevented by avoiding contact with hot surfaces and by using the proper protective 

equipment when working on or near hot surfaces. 

15.3.2.5 Explosion Hazard 
The auxiliary fuel for the CBC will be natural gas. To prevent an explosive buildup of 

natural gas in the CBC the following will be observed: 

• All auxiliary fuel valves will be installed in a double block and bleed manner 

• CBC will be purged with air before the burner is started 

• CBC temperature will be above 1300°F before auxiliary fuel is fed directly to 
the CBC 

• Flame sensor will monitor the flame whenever a burner is in operation. 

15.3.2.6 Fin Hazard 
High temperature in the baghouse could cause the bags to catch fire. To prevent this 

problem, the temperature of the gases before the baghouse will be continuously monitored and 

if the temperature exceeds the manufacturer's recommended maximum temperature, the 

auxiliary fuel will be cut off. 
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15.3.2.7 Confined Space Entry 
The CBC shall be evaluated to determine if any spaces are permit-required confined space. A 

permit-required confined space is a space that: 

• Contains or has the potential to contain a hazardous atmosphere 
• Contains a material that has a potential for engulfing an entrant 
• Is configured such that an entrant could be trapped or asphyxiated 
• Contains any other safety or health hazard 

A sign reading "DANGER-PERMIT-REQUIRED CONFINED SPACE, DO NOT ENTER" 

will be posted at the entrance to any confined space. 

Before entry into a permit-required confined space, a permit must be obtained from the site 

H&S officer. Only properly trained, authorized entrants may enter a confined space. A 

properly trained attendant must monitor the entrant from outside of the confined space. The 

appropriate PPE must be worn by the entrant and available for the rescue service. 

15.3.3 Activity Hazard Analysis 
This section provides an analysis of the likelihood of exposure to chemical and physical 

hazards and the risks associated with those exposures. 

15.3.3.1 CBC Erection 
The likelihood of exposure to chemical hazards is low, and the associated risk is low. 

The likelihood of exposure to physical hazards is low to moderate. Heavy equipment 

operation and working at elevated locations pose moderate hazards during CBC erection. 

Other anticipated physical hazards include noise, electrical hazards, pinch points, heavy 

lifting, fuel handling, and heat stress. Control measures that will be employed to reduce the 

potential risk of exposure include properly maintained heavy equipment, employee training to 

recognize physical hazards, and adherence to the heat and cold stress guidelines contained in 

the HASP. 
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15.3.3.2 Performance Testing 
During the performance test, samples of the red water will be analyzed. The red water may 

be spiked with organic chemicals and heavy metals, which present potential inhalation and 

skin contact hazards during the addition and subsequent sample handling activities. Control 

measures that can be employed to significantly reduce the potential risk of exposure include 

enclosed mixing and the use of PPE. 

The likelihood of exposure to physical hazards is low to moderate. Equipment operation and 

material handling activities pose low hazards during trial burn preparation activities. Other 

physical hazards include heavy lifting, noise, electrical hazards, fire, and elevated work areas. 

Control measures that will be used to reduce the potential risk of exposure include proper 

equipment maintenance, trained operators, grounding and bonding during liquid transfer, 

adherence to lock-out/tag-out procedures, and utilization of proper tie-off procedures. 

15.3.3.3 Maintenance Operations 
The likelihood of exposure to chemical hazards during maintenance activities is low. The 

area of concern for this analysis is from the feed port to the stack. All red water that enters 

the CBC will be combusted, so red water (and its constituents) will not be present in the CBC 

during maintenance operations. A separate analysis of maintenance of the waste feed system 

should be considered, but this is beyond the scope of this document. 

The likelihood of exposure to physical hazards is low to moderate. The risk associated with 

exposure to these agents is moderate, based upon the potential for serious injury from 

electrical hazards, pinch points, and moving equipment. Control measures that will be 

employed to reduce the potential risk of exposure include employee training and the prepara- 

tion of site-specific standard operating procedures (SOP). Examples of these procedures 

include: 

• Lockout/tagout procedure 
• Confined space industrial 
• Welding, cutting, and other hot work in hazardous locations 
• Isolation of and entry into the CBC. 
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15.3.3.4 Operation of the CBC 
A variety of chemical and physical hazards are associated with the operation of the CBC. 

The primary control measures include good engineering design, employee training, and the 
preparation of site-specific SOPs. 

The likelihood of exposure to chemical hazards during routine operations is low and should 
be limited to exposure during sampling of the waste feed and the ash. 

The likelihood of exposure to physical hazards is low to moderate. Hazards addressed in the 

SOPs will include noise, electrical hazards, work at elevations, slip/trip hazards, pinch points, 

and hot surfaces. 

Either a task-specific hazard analysis or an SOP will be developed prior to starting a 
particular task. 

By: PO Operations and Safety Considerations Area No.: 
Checked  PA JTPCE Area Name: All areas 
Approved: PA Knoxville, Tennessee 
Date: 01/12/95 Rev. No. (0) (1) Page:  13 of 13 



APPENDIX E 

CONTROL OF HAZARDOUS ENERGY SOURCES 
(LOCKOUT/TAGOUT) 

322243/Draft Red Water H&SP/12-94/ln 



LOCKOUT PROCEDURE 

I 

I 

I I 

I.        PURPOSE 

The purpose of this procedure is to establish and maintain a program of electrical and 
mechanical lockouts. It specifically covers the recommended lockout procedures for electrical, 
mechanical, and piping equipment. Its intent is to ensure the safety of all employees and others 
working on electrical and mechanical equipment for the purposes of installation, maintenance, 
cleanout, adjustment, repair, or modification. 

n.       ADMINISTRATION 

The Project Manager is responsible for the establishment and implementation of proper lockout 
procedures at an IT Corporation facility or job site. The Project Manager and field supervisors 
are responsible for enforcing the various sections of the lockout procedures and for effectively 
training employees in the requirements of the procedures. 

All employees are responsible for complying with the requirements of the established procedure. 

[Hardware - Special padlocks and DANGER tags used for lockout purposes shall be issued by 
the Project Manager. These padlocks and tags are the only type authorized for use in locking 

, • out energy sources and shall be used for no other purpose. Each padlock and key issued will 
f have a unique identification number. A record of individuals who have been assigned lockout 
» padlocks shall be maintained by the Project Manager. 

Each padlock shall be keyed individually. 

.' Annual Audits - The Supervisor, Project Manager and H&S Professional shall conduct audits 
I to ensure that this lockout procedure is being properly implemented. The written results of these 

audits shall identify the machine or equipment inspected, the date inspected and the name of the 
I! • person performing the audit. 

j m.     REFERENCES 
t : 

t 

A. OSHA   Rule   29   CFR   1910.147,   "Control   of   Hazardous   Energy   Sources 
, (Lockout/Tagout)." 

B. "Safety Requirements for the Lockout/Tagout of Energy Sources," ANSI Z244.1-1982. 



I 
IV.      PROCEDURE 

A.       General - The following procedures apply to both electrically energized equipment and 
mechanical lockouts. 

1. A survey shall be made to identify all energy sources to be certain which switch, 
valve, or other energy-isolating devices apply to the equipment to be locked out. 
More than one energy source (electrical, mechanical, or other) may be involved. 
Questionable energy source problems shall be resolved before job authorization 
is obtained and lockout commences. 

2. All energy-isolating devices, including electric disconnect switches and valves, 
shall be labeled to identify the equipment supplied and the type and magnitude of 
energy controlled. 

3. All affected employees shall be notified that a lockout is required and why. 

4. If the equipment is operating, normal procedures shall be used to shut it down 
(stop button pressed, toggle switch opened, gate valve closed, etc.). 

, 5.       Stored energy (such as that in capacitors; springs; elevated machine parts; rotating 
1 flywheels; hydraulic systems; and air, gas, steam, or water pressure) must be 

dissipated or restrained by methods such as grounding, repositioning, blocking, 
/ bleeding down, etc. 

6.       All equipment must be deenergized and locked out at the source of energy 
(starter, field disconnect) for that particular piece of equipment before any work 
is performed on it. For electrically energized equipment, the "source" means the 
main electrical wires providing power to that piece of equipment. Lockouts must 

, be performed on approved safety switch disconnects.  (Push buttons and toggle 
switches are not considered approved.) Note: Before any equipment is 
deenergized, all push buttons or toggle switches must be OFF to eliminate any 
hazards. 

i' 

1 
f 

iH1 

DANGER tags shall be used to identify the person(s) locking out a piece of 
equipment. Every person working on a piece of equipment or assisting with such 
work must lock it out before performing that work. See Attachment 1 for Danger 
tags. 

The key to any lock being used must be kept on the person performing the 
lockout. 

No person should attempt to remove any lock from any locked-out equipment 
without the agreement of the persons who have locked out such equipment. In 
the event the persons who have locked out the equipment have left the facility or 



job site, a supervisor may authorize removal of the lock(s) after ensuring th 
such removal will not endanger any employee or the equipment. 

10.      Each lockout performed on electrically energized equipment shall include t 
following steps (See Figure 1): 

•' a.        Notify - All affected employees shall be notified that a lockout is requin 
and reason why. 

1 b.       Lockout - Switch shall be locked in the off position with an assign< 
individual lock. 

i 

c. Tag - Each lock shall be identified with a tag on which the performing tl 
lockout records his or her name and the date. 

t 

d. Clear - The person performing the lockout will visually observe that tl 
equipment is clear of persons and things. 

11 e.       Try - The start switch shall be tried to ensure that the equipment has i 
A- fact been deenergized. If the system has multiple start switches, all sta 

, switches shall be tried. 

H f.        Stored energy - Dissipate, bleed off or restrain energy stored i 
i' capacitors, ■ springs, elevated machine members, rotating flywheel 

|J hydraulic systems. 

I' g-       Keys - The key(s) to the lock(s) shall be kept by the person performir 
the lockout at all times when working on equipment. 

' 11.      Some equipment, because of its nature or function, cannot be locked out in th 
preceding manner.   Such equipment shall be de-energized in accordance wit 

, References A and B and agreed upon by all parties involved. 

12.      Before energy is restored to the equipment/process, an authorized individual shall 

a. Visually inspect the work area to ensure that tools and equipment hav< 
been removed and the unit is ready to operate. 

t 

i b.       Conduct a head count or otherwise ensure that all personnel are in the 
clear. 

ii' 

c. See that each individual lock be removed from each energy isolating 
device by the person who applied the lock. Exceptions are allowed only 
as described in Paragraph 9. 



11' 
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B. Mechanical Lockouts 

1. AH nonelectrical equipment that requires lockout will be locked out in a manner 
appropriate for that piece of equipment. For example, gate valves shall be 
chained and locked in a manner that will prevent them from being opened or 
closed, depending on the requirements. (See Figure 2). 

2. When entry into tanks or vessels is required, lines into that vessel shall be 
secured as follows: 

a. All lines to the vessel shall be disconnected, blanked, or blind-flanged. 
b. A list of blanks, disconnections, and/or blind flanges shall be maintained 

as part of the vessel entry permit 

Note: A confined-space entry permit must be obtained, and all requirements of 
the confined-space entry procedure shall be met. 

3. Where double block-and-bleed systems have been installed (see Figure 3), these 
valves shall be used and posted with DANGER tags, as stated in Section IV.A.7. 
Where some question exists regarding the integrity of tagged valves, locks shall 
be employed to ensure the inoperability of these valves. 

4. If necessary, mechanical devices such as agitators, tynes, and pumps shall be 
mechanically disconnected from the system to ensure the safety of individuals 
working on the equipment. 

C. Procedure Involving More Than One Person 

1. In the preceding sections, if more than one individual is required to lock out 
equipment, each shall place his or her own personal lock on the energy-isolating 
device(s). 

2. Onedesignated-persQn-of a work crew, or a supejyisor^jth-tiie knowledfe of the 
tfewTmay lock oufequipment for the whole crew, ifxs the responsibility of the 
designated person to carry out all steps of the lockout procedi re and to inform 
the crew when it is safe to work on the equipment In addition, this designated 
person shall not remove a crew lock until it has been verified that all individuals 
and tools are in the clear. Refer to Section IV.A. 12. 

3. If equipment will be locked out for more than one shift, the individual or work 
crew leader from the preceding shift shall notify the individual or work crew 
leader on the following shift, of the work status and lockout requirements of the 
job before removing the preceding shifts* padlock. The following shift's 
personnel shall be responsible for applying necessary lockouts for the shift 
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D. Outride Contractors 

Whenever outside personnel may be affected by, or perform activities covered by this 
procedure, these personnel shall be notified of this Lockout Procedure. In addition, 
Lockout procedures used by other contractors shall be compatible with the IT Lockout 
Procedure. The Project Manager is responsible for notifying outside contractors of these 
requirements. 

E. Other - Any situation not specified in the preceding that requires a lockout will be 
specifically established via the Site Specific Health and Safety Plan. 

The opening of motor control center (MCQ panels, disconnect switches, line starters, 
or any other electrical enclosures by anyone öfter man qualified personnel is prohibited. 
The Project Manager will determine those individuals qualified to open electrical 
enclosures. 

F. Training - All employees, supervisors, and management whose job activities may include 
or be affected by the use of a lockout to control hazardous energy sources shall receive 
initial training on proper implementation of this procedure. Followup training in all 
aspects of the lockout procedure will be administered by foremen on an annual basis. 
Written training records, which includes employee's name and training date, shall be 
maintained by the Health, Safety and Training Department 

V.      REVIEW AND REVISION 

This procedure will be reviewed triannually and revised as needed. 
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EQUIPMENT 
LOCKED OUT 

BY 

SIGNED BY. 

OATE  

DO NOT REMOVE THIS TAG 

THIS TAG & LOCK 
TO BE REMOVED 
ONLY BY PERSON 
SHOWN ON BACK 

SEE OTHER SIDE 

Attachment 1 

ii 



METHOD OF LOCKING 
OUT VALVE WHICH 
HAS NO LOCKING 

PROVIS.ONBYTHE 
USE OF WIRE CABLE 

OR CHAIN 

ISOLATION 
__     VALVE 

INCOMING 
POWER - 

IN-LINE PNEUMATIC 
VALVE 

CAN BE LOCKED OUT 
TO ISOLATE ENERGY 

SOURCE 

PNEUMATIC VALVE IN OFF POSITION 
LOCKED OUT WITH TONG AND LOCK 
. ' SYSTEM. I.D. TAG. AND LOCKS 

OF THREE EMPLOYEES 

OPERATING 
CONTROLS 
NOT USED 

FOR ENERGY 
ISOLATION 

IDU.MI 
AIR POWERED TRIP HAMMER 

HI 

F*C 25-35.-One type of mtooutic bleeder waive (bat helps 
■esidual prenufe. Valve cube locked ta either "W «r "if 

a» orriilrnt*1 stroke by bleeding off 

iMMUflpnb 

Figure 2. Lockout/lagout procedure for hydraulic-pneumatic energy source. 
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VALVES CLOSED, LOCKED OFF AND TAGGED 

INCOMING 
POWER 

5 
DRAIN VALVE 

OPEN TO ATMOSPHERE 

Figure 3.  Double block and Weed system. 
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if 

PERMIT-REQUIRED 
CONFINED SPACE DECISION 

FLOWCHART 

I* 

Do« the workplace contain Permit-Required Confined Spaces is defined by jT9IQ.146fb)?    ' N° 
" "IYES " 

Inform employee« as required by j 1910.146 (cX2).      j 

Consult other 
applicable 

OSHA 
standards. 

STOP 

Will permit «paces be entered?    }■ 
"~~ JYES 

J20. Prevent employee entry asTequired by {1910.146(c)(3). 
 : "" Tlft* fT" TWtside of snace  

Will contractors enter? 
,YES 

NO 

M^l5^¥X?Z^^t&a*e* Mom «wneior a* required by |1910.146(cX8K«) (u). "d (ml. ■Conttactor obtains information required by 
il910.146fcX9XO. fiiVand fBi) frpmhost. ' 

Will host employees enter to' 
perform entry tasks? 

YES JNO, 

Both contractors and host employees will enter the apace? 
IYES 

Coordinate entry operauons as required by §1910.146 

NO JNC 

(cK8Xiv) and (dX 11 )■ Prevent unauthorized entry- 

Prevent unauthorized entry.     JSTOP 

Doc» «P»cc have known or potential hazards? 

JYB 
ya. Not a permit-required confined «pace. fl9IO.I46doc< 

— ■    ■    ~ rOStf »»t apply. Consult other OSHA standard. 

Can the hazards be eliminated? 
JNCT 

Employer may choose to «classify apace to non-permit 
 A r—j  | 

Can the space be maintained in a condition safe to enter by 
 continuous forced air ventilation only? 

required confined space using jl910.146(cX7) 

YES 

STOP' 

jNO 

Space may be entered under 
__§1910.146<eX5). STOP' 

Prepare for entry via permit procedures 
~~ IE 
Verify acceptable entry conditions (Test results recorded, space isolated if needed 

rescuers/means to summon available, entrants properly equipped, etc) 
| YES "  

NO 

Permit not valid 
until condition!« 

meet permit 
specifications. 

Permit issued by authorising signature. 
Accepuble entry conditions maintained throughout entry. 

| YES 

NO 

Entry tasks completed. Pcnnit returned and canceled.       | 
1 

Audit permit program and permit based on evaluation of entry by 
 »tt"ts, attendants, testers, and prcnerers, etc. 

m Emergency exists (prohibited condition). 
Eatranu evacuated entry abort«. (Call rescuers 

■faceded). Pcnail n void. Rcevaluate 
program to conecvprevtnt prohibited 

momm. Occaiiuiu of emcigcncy (usually) 
bproc/ofaUiciertfprognm No re-entry until 

I. (May (and permk) is amended. 

Spaces may have to be evacuated and re-evahiaied if hazards arise Asring entry 
»CONTINUE 
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Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518)377-8854 

Material Safety Data Sheets Collectio 

Sheet No. 327 
Acetic Acid 

Issued.il/75 Revision: E, 9/92 

R 
I 
S 
K 
* Applies lo 
glacial acetic 
acid 

I Section 1. Material Identification  

carbon monoSde in ^^T^^JSS^^JS^ V* ""** ""^ *<**><* ™* 
6%). Glacial acetic acid is the concemSSTanS d ,ut d wÄtf?*** -"d "^ *,0 

production of inorganic and organic acetates and organic «S fa dvem«. 5S?  "T? conccntrations- Used in 
tag. pigment production, and in textile prin^JSSXJT ?£      Pharmaceuticals, canning, food process- 
gums, resins, and volatile oils *' ''lateX C°aguIant'oil we" acidizer. ««I a solvent for 

^SSSZZZ^St1- ACi-Jel ethan°iC aCid'CthyIlC «* «laciaI «* -id, methane carboxy.ic 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week BmenTubbm) t ,•     - 
Caubons: Acetic acid is highly corrosive and can seriously damage imltesTpnZL   ff     7 SUPPl'erS hSt- 
percentages such as found in vinegar (3 to 6 %) can cause LX frriSif      Prolonged inhalat.on of even low acetic acid 

_Section 2. Ingredients and Occupational Exposure I Jmta :  

^?f^  
IhrTWAin        «c      ,  , 1992-93ACGIHTLVs 
8-hr TWA: 10 ppm (25 mg/m3) TWA: 10 PPm (25 mg/m3) 
1990IDLH Level STEL: 15 ppm (37 mg/m3) 

2 
2-3* 
2-3* 
1-2* < 

r 
t 
F 
R 
P 
t 

1000 ppm 

1990 NIOSH RELs 
TWA: 10 ppm (25 mg/m3) 
STEL: 15 ppm (37 mg/m3) 

1990 DFG (Germany) MAK 
TWA: 10 ppm (25 mg/m3) 
Category I: Local irritants 
Peak Exposure Limit: 20 ppm, 5 
min momentary value, 8/shift 

1985-86 Toxidty Data* 
Human, skin: 50 mg/24 hr caused mild irritation 
Man, unreported route, LD^: 308 mg/kg; toxic effects not yet 
reviewed 

"IS 0raI' T?t?: 'i70 •*"« MUSKl functi°"al changes in the 
esophagus and bleeding in the small & large intestine 

Human inhalation TC^: 816 PPnV3 min caused olfactory and ey 
effects with respiratory changes *■ 

Rat oral, LD^,: 3530 mg/kg; no toxic effect noted 
Rabbit, eye (open patch test): 50 (ig caused severe irritation *SeeNin<:H *?7-IT/~C/ACII-,«™ „   '      re wiu»cu severe lmtauon 

Section 3, Physical Data  
Boiling Point: 244'F, 118'C (760 mm Hg); 176'F, 80-C(202mm Hg) 
Melting Point: 62 *F (16.6 'Q, congeals at 6.8 'F{.]4 'Q 
Water Solubility: Soluble, releases heat & toxic vapors 
Other Solubilities: Soluble in ethanol, ether, glycerol, glycerine 
acetone^benzene, and carbon tetrachloride. Insoluble in carbon disulf.de 

Vapor Pressure: 11 mm Hg at 68 'F (20 *C) 
Density of Saturated Air (Air = 1): 1 02 

Molecular Weight: 60.05 "  
Density: 1.0492 at 68 "F (20/4 *C) 
pH: 1 M (2.4), 0.1 M (2.9). 0.01 M (3 4) 
Viscosity: 1.22 cP at 68 *F (20 *C) 
Refraction Index: 1.3715 at 68 *F (20 #C) 
Wt/Gal: 8.64 lb/gal at 68 *F (20 T) 
Evaporation Rate: 0.24 g/mVs at 25 'C and wind at 4.5 

Section 4. Fire and Explosion Data —  «°»«ppm. 
»Hsl. Point: 103 T (39 -Q PC lAutoignition lemperature: 800 to 916 T<426 m ™ -r> 
aVXtineuishine Media: Cnnr~r,tr*,in~„ !»■_... c/u>  — = . ' ExtinguishingMedia:C^^J.^ZZ'^^ZZ^^Z^r^. '^"*** "*" ^^^^M 
hydrogen gas from contact with many metals, fightj£^SS^S^aS^?^^ * ** *"*** ***** "* *» «^«8 flammable 
unusual Fire or Explosion Hazards: Bumine Rate-*IT™2AS? • ,*? WatCr Spray> or '^«^J-resistenf foam.   ^^ 
explosion hazard indoor,, outdoors. J^l^S^TZ^^^^^ * «"J^*««» «*-- ^ an 
products, wear a self-contained breadline apparatus «CBA?whf^Tf n?Mdum: Because fi" ««y Produce toxic thermal decomposition 
Stni««^^ 

«ft«*« water to^sides of conudners until well after firels oSy .Am e^^ 
^-^etydeviceorn^ 

Section 5. Reactivity Data" 

chlomsulfonic acid, dialÄ^^ ^^ "* *3S2ST^ 

ide. potassium permanganate, niiic acid ♦ SoSÄÄEÄ T^ hydmxi^ «*-W 
and n-xylene. Itcan attack a wide variety of metalsto ÄSÖZSSEA FTT-Z^!****» *«*» 
hydroxides oxides, phosphates, and other incompatibles. H^Z^nM^^f^ T^ «f" Sources' «*«* 
«cid can produce carbon dioxide (CQ2). carbon monoxide ^rnTto^Süng^^   llM!nnaI 0"dttve dB00B*«»*»' <* «cede 

^•^^^^^^ 



No. 327    Acetic Acid     9/92 

Section 6. Health Hazard Data 
Caranogematy: The IARC,«"> NTT,»«" and OSHA«««) do not list acetic acid as a carcinogen. Summary of Risks: Splashes of low acetic acid 
concentrations as found in vinegar (4 to 10%) are painful to the eye and vapors are irritating to the respiratory tract. TTifsEn Lnly mi£ affectd 
by low concentrations, above 50% irritation becomes severe and leads to corrosion and blistering. Va£r from concentrated aJE is 
extreme^ irritating and can cause bronchial constriction. Delayed breathing difficulties may occur. Chronic exposure cau^s äntinuä inflamma 
uon of the respiratory tract erosion of tooth enamel and darkening and thickening of the skin (usually hands). Target oS?S«ä, skT 
respiratory system, (blood & kidney injury evident from ingestion only). Primary Entry Routes: Inhalation, sKI e^nUcUnS'on 
Medical Condition Aggravated by Long-Term Exposure: Skin and respiratory disorders. Acute Effects: Exposure to-10 rom SShas 
caused eye, nose and throat irritation; 50 ppm caused intensive eye watering and 100 ppm caused serious lung Son and * FntolStble to n?.st 
mdmdua s. Sp ashes to the eyes are very painful, resulting in blood build up in the conjunctiva and possible injury to epSlium S pe^nT 
opacification of the cornea. Acute skin contact with dilute solutions is only mildly irritating; concenüated solutions are hS ^s^veTusL 
redness, blistering and severe burns. Ingestion is unlikely in an industrial setting but if it o£urs. as little asTmL of ml oSrS^SL 

tenZZZfn^H^ M 
C?PÄ^hel,^CSti0n- tr^M indude "P^ di«estive "«* ulccrations. Woody SSSSÄ2S hemoglobin in the blood (due to red blood cell destruction), defective urination, uremia (accumulation in the bloodI of constiuenTu^Ivexcreled 

m the annex «rculatory distress, and death due to coma. Chronic Effects: Vapor inhalation of 200 ppm for ar™SPectfed n"mbe7oTvea^Sused 
edema (fluid buildup) around the eyelids, lymph node enlargement, blood buildup in the conjunctiva, mflamnSSSSta^reSrT 
ReS Ivt^T, membTeS'and T" e.namel Cri0n- ^°rkCrS have comPhiMd of digestive disorders indulFhcSSSation 
SKCTAS    Rv«. ^USCS, d,7ness-a"d "**?"« »d eventually thickening and darkening of the skin. Cuts and abrasions heal slowly       P 

FIRST AH)    Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: SKS cSffiatol * 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water (STS^«.,». 
physician. Inhalation: Remove exposed person to fresh air and support breaking EÄ15ÄÄ 
unconscious or convulsing person. Contact a poison control center and unless otherwise advise* have that ^32175 to 2 
glasses of water to dilute. Do not induce vomiting!   Note to Physicians: Treatment is symptomatic and supportive^ ^ 
Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel must protect aeainst inhalation and  
skin/eye contact. Shut off aH ignition sources. Use water spray to reduce vapor and dilute spills to t^m^SSS^^^S^vai 
get water inside container. Contain any wastewater. For small spills, take up with earth, sand, vermiculite, or ^Bt^^S^SS^SZi 
and place in suitable container. Neutralize any residue by wiping up with sodium bicarbonate or soda ash solutions ForSsSs dike far ahead faf 
reclamation «disposal Report any release in excess of 5000 lb. Follow applicable OSHA regulations (290r^ioT2mBiffic^VuB^ 
Mosquito fish TLrr, = 251 ppm/24 hr; fathead minnow, LC» = 315 mg/Jl hr. 122 mg/IV24 hr & 88 mg/U96 hr- otoeSl TLrn^75 meS% hr 
Envu-onmental Degradation: If released on land, acetic acid will spread on the surfaced penetrate thf soil at ä nttdepe^t ontoilhJoe and 
water content. In water, ,t is readily degradable and dilute solutions will neutralize to acetate silts. Acetic acid show?«Snüal for bÄnulLn 
Disposal: Neutralize with crushed limestone, soda ash, or lime; mix with a flammable solvent, and bum in an incinerator whh an afterbS ConS' 
your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and"local^SSns ^^^ C°ntact 

fcrA Designations                                                                                                               OSHA Designation« 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): Characteristic of ignitability        Listed aHnAir Contaminant 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed                            (29 CFR 1910 1000 Table Z-l-A^ 
SARA Toxic Chemical (40 CFR 372.65): Not listed                                                                               '   aDie C ' A) 

Listed as a CERCLA Hazardous Substance» (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 lb (2270 kg) [* per CWA Sec 311 (M4)l 
Section 8. Special Protection Data ~ " ~~ '—! 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 1331 Beca,.«» r»n>ar, 
tens use in industry is controversiaUstablish your own policy. Respirator: Seek professional advice ^taZ^SSnä^mS^ 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator For<25CI ppmuse anvLS„> 
respirator (SAR) operated in continuous-flow mode or any powered, air-purifying respirator with appropriateoÄ^wSlto SffiS^ 
Z ÄTh?^ fndße reSPlrator^i,h a fu" fac?iece *"» organic vapor cartridges, any SCBA or SAR JS^^S^<wSo^S 
any SAR with a full facepiece operated in pressure-demand or other positive pressure mode. For emergency or nonroutine operation^ (cleanin^nu 

respirators are used OSHA requires a written respiratory protection program that includes at least: medical certification trainine fiMestin7 nerindir 
environmental montonng. maintenance  nspection, cleaning, and convenient, sanitary storage areas. (Hl^SSSStSSSiSS^ 
boas, aprons and gauntlets to prevent skin contact. Butyl rubber and Teflon with breakthrough times (BT) >8 ^ySSSS^th 
E£L taKÄSA^ "T^ f0f PPE.,Natation: Provide general and local exhaust ventihuS ^SSSSSSSSSSS^ 
A £>£siS-ÄSj1V^T™ *IWfcned t*™0* * P"5^ «"■"*»* dispersion into the work SJjSSKat 

Section 9. Special Precautions and Comments 

prcplacement and periodic medical exams of exposed workers that emphasize the skin, eyes, teeth, and i^ratoryn^t       "^ U>n$lder 

Transportation Data (49 CFR 172.101) 
DOT Slupping Name: Acetic acid solution, > 10% but < than 80%, by     Packaging Authorizations Ouantitv limitative 

D^:Ä^^°rA^Caddro,UÜOn>macidb^S      Sre^STL^     S^^rSSorlUucan.L 

ffirBftSoR11 STUffiEST'- 

Special Provfaions: A3, A6, A7, A10. B2. T8 ?>££: ISTEM.« 

SSK*eS^S^^L?»!2Li^ '3U^ 127'132-133-136'139'149-'"•t59- '«•163- '<*•»«. '68- "1.174. iw Prepared by. M Gannon. BA. Industrial Hygtot ReTlcw: PA Roy. CM. MPH; Medkal Rerkw: AC Dariineton. MPH. MD 
CoyyriilMCIWbYCieah^FMJMlriMa»!«»!!». AavaiMari.1 —„-—^,-1-u. ^.^...J        F 
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CHI": N.TNFO   EE( lORD   NUMBER 
..,CüHb   CHErilCAi...   NAME 
SYNOKYi'-iS    :; 

* Aluminum flake 
* i-i.i. umi. nuni powder 
* Hetana 
* Noral a I uml num 
^ A11.1 i!i :i. n j. fir 7 "7 

CaS REGISTRY NUMBER 
P1N iUN/MA NUMBER(0)) 
;. ; Ü. Ivi.i. ■ A!.. RAN n... 
MOLECULAR FORMULA 

CHEMICAL I DEN H.FICA r > ON *** 

Aluminum 

:: 7429-90-Fv 
:: 130?  1396 
:; El emen tail, aluminum 
:.' Al 

*** SECTIC) DESCRIPTION *** 

'•'"' ! >: mr '•■ a j ! :i., s-.oJ :!.<■ •; oa ■>.,  .1 ( -a 

:t. rn T. a r :i. n q 

A!"V-'EARANCE AND ODOUR :: 
i.. leiht.. s:i Xver> whi te„ 

::DUUR THRESHOLD :; 
Gdou i' ,l.ess 

WARNING PROPER VIES :: 
Mono:  odourless and essen t:i at la nos 

.:o!vif:-nsi rioH/'-'URi'T'Y •,-, 
Commercially pure aluminum may contain un to I"-:,   i 

USES AND OCCURRENCES ;; 
Used in the manufacture of const ruction materials., containers., electrical 
equipment., appliances., powders for alloys and paints., explosives., 
photoengraving plates., permanent magnets,, printing inks;; automobile 
:>-^dustry,, aircraft industry:; product: on of inorgan i c and organic aluminum 
chemicals;: therapeutic: and pharmaceutical agent;; hydrate for water 
P': '■'':. "f :i. :.:a': :i en ■: red a ci n q aci en f „ 

r on ,, s:i. j. i.;::,:■:■.   arid Conner 

*** SECTION 3„   HAZARDS IDEN1IFICATIOH *** 

** POTENTIAL HEALTH EFFECTS ** 

EFFECTS 0i::' SHORT-TERM (ACUTE; EXPOSURE v. 
IHHALAl ION - 

No detectable short-term responses., High concentrations of dust may foe 
physically irr:i tating and cause deposits of dust in nasa.l passage* 

SKIN CONTACT s 

Aluminum dust generally is not irritating to the skin. v\*y   cause irritation 
by abrasion.. 

EYE CONTACT s ... 

Dust may deposit in the eyes- Generally not irritating. Larger aluminum 
particles may cause irritation due to abrasion. 

INGESTION s 

Amount of aluminum swallowed during exposure in the workplace should not 
cause toxic effects. Swallowing large quantities of aluminum dust may cause 

.abrasive irritation of the stomach and intestine.. 
EFFECTS OF LONG-TERM (CHRONIC) EXPOSURF s 



".üü"9B.ur repeated exposure to fine aluminum pcu-der mav cau,P .r.rrinq 
unQ t1SH,e (pu «nary -f ihrosis) ..  The degree of lunq in,,ry ii rl,»£« 
"a,,lirwm Particle size, concentration in the air, duration of exposure' ■'.*...' iX.'.. 

,Pir^!e,°^^!:elS"!f!?ina^! '? . the «°^P1^«-  *^s "and symptom's "o lunq injury include difficulty breathing, couahinq, drowsJne<-  m« of 
appetite and rapid breathinq,, "'       '.""•'   '"' 
Asthma--! ike symptoms have be,-, reported in association with refirrinn 
a.,uminum mat.en.ai and fumes from aluminum solder-jpq f -\  ) 
üne case of brain damage (encephalopathy) has occurred' in conn^r-l- j np with 

"o^7r?+r,
1Un9 tiSS"- ,"* *° exP°sure to *l«"'inum dust..  Aluminum' ,.on it,,! of the brain was ,:\,. times normal levels.,  There mw he * 

relationship between aluminum and a brain disease which *-*n«^« lriv 
senility (Alzheimer's disease),, but at pres« 
un prover'i (3 „'1) ,. 

CARL IHOGENICITY :: 

ivv. -i.ni.s is cortroversial and 

C ••':>' S t   cancer caused solely by exposure t. a.!.i.!«I:>!-,um have been reportei 

TERA10GENICITY AND EMBEYOTOXICITY :; 
Insufficiwt information 

REPRODUCTIVE TUX1CITY s 
1 n <;: 1tff ;j. c :i. en ■!.. ± n -f Q t-m.;.x ± i on 

''lUTAiGENICIT Y :: 
Ins' rf v ;j. r ;j er; t information 

I 0X1 i"OEOGICA! .1.. Y SYNERGISTIC MATERIALS 
J nsuffi c:i.en t information 

'CC -N ! A:.. : "ii. ACCUnULA'f rfit! ;: 

Ingested aluminum is readily excreted (eliminated) in feces., SmV> l A(!inimte 

^;^i-,t™S?'.!jG!:l bUt nK:arl>' *;il i= excreted in urine.. Inhaled aluminum 
IJ«U aaA may remain deposited in the lungs,, 

*** SECTION 4. ..- rlRS'i AID MEASURES *** 

INHALATION 
If symptoms 
t 

: :-K i>; CON I ACT 
If :i. i-i'i ta tior 

YY1 CONTAC" = 

I ^KTr^n.r-v^r,"^- TOVe SOU'"C" °'f ^^ination or move victim ,.._;;■.';.....     UIJ1«->-" meaica.i. advice immediately, 

occurs, gently blot or brush a^ay excess chemical qui::k.l.v„ 

i? '7'!Ult;°n .ccu:s' f^l*h the contaminated eye(s; witn lukewarm., c-ent'iv 
.1 owing wate, tor lo minutes, by the clock,, hoidir.q the eyelid (s )'npen . '' 
u I:; tain meoica.i. advice immediate] v„ 

INGESTION :; 

Never give anything by mouth if victim is ranidiy losim:, consciou^e« or 
:;s unconscious or convulsing..  DO MOT INDUCE VOMITING., "Have victim 'drink 
A4V.to. ^ m<- '«   to 10 °*> «f ««ter to dilute material in stomach.  obtain 
medica.1 advice immediately» Uldin 

-IROT AID COMMENTS n 

Consult a physician and/or the nearest Poison Control Centre -for «ev,*r«» 
ex posures., "        ** 

*** SECTION 5..   FIRE FIGHTING MEASURES *** 

•-LASH POINT :: 
Not applicable to solids 

LOWER FLAMMABLE (EXPLOSIVE) LIMIT (LFL/LEL) s 
Airborne dust can be ignited and may explode (5)„ 

UPPER FLAMMABLE (EXPLOSIVE) LIMIT (UFL/UEL) s 
Not applicable 



AUTOIGNITION (■ ;i;GH:n TQH) TENEEHA7URii 
SSO dea C M O'-r/i .#, '".Of _ 

EXPLOSION DATA ■■■• SENSITIVITY TO MECHANICAL IMPACT r 
Not sensitive 

EXPLOSION DATA - SENSITIVITY TO STATIC CHARiT" ■■ 
Hot available 

FIRE HAZARD '.ONNENK S ;i 
Under certain conditions, a. dust cloud of this material c 
ion:; tec by a snack cr flame., Explosions of aluminas dusts 

an explode when 
iave occurred in 

industry ,a)  When evaluating the explosion hazard of a specific process o 
-ample o- material, the important factors to consider include:; particle"^ 
and shape,, the nature of any impurities, humidity., dust concentration',;",^ 
e.>; Lent or contai nmen t „ 

EXTINGUISHING MEDIA •• 

Isolate large fires and allo, to burn out. i,ie sand, talc or sodium chlor,, 
>■'■'   (..ei: tro.i. smaa j fires. 

EIRE FIGHTING INS TRUG! IG HS :; 
Do not use water,. Dust can form explosive mixtures i n air„ Bulk dust when 

sat spontaneously., HAZAVCI   et realer ;■<■■■.   n^.-t-i 
decreases.. 
damp may neat s non taneously ., rt^z ;;ri\   nrpvlpr .■.-,• . ••, ••,>.■• -i ■; ,•• i, ; .,,   *■      ■, ■•■■'■'      "'■'■"Ml yr '•■• >■■'••'..■. 1 «>..-., pei: L.i. (. .1 (-.-.' size of aluminum 

** NATIDMAI. EIRE PROTECTION ASSOCIATION (HERA) HAZARD INDEX ** 

Nf::'l>A -• HFA:
 T'l-f ••••   1- 

 '"  ' '; ';■' ""' Exposure, undo- fire conditions,: would 
be no more hazardous than ordinary 
com bit s t i b 1 e mate r1 a 1    1 a 1i. • m 1 r. urn., me ta 11 :i. c 
powder ) .. 

!'::pi" '" !::"L^|-»T,ABii...:ny - :i. .... Mu«,t be pr(r7,,(sate(:; be.,Dr(, :i.,!nit:i.on can 
...... ,   ... °c cu •" (<* I urn :i. n u m ., me t a 11 i c pnu! 1 (.-.-. r ) , 

,"" '<'i::':"-:iJ--iJY s 1 •••• Normally stable but can become unstable 
at elevated temperatures and pressures., or 
may react non violently with water 
(aluminum« metallic, powder).. 

PRECAUTIONS :: 
b urn ; na   c   a.i \    ■ tin .;■ t:i on   <,o ■ ■ a <-■-.,.    ajr,,A 
equipment„ 

CLEAH--UE   s 

ACCIDENTAL RELEASE MEASURES ### 

Wear appropriate personal 0rotec.t3.ve 

Do not touch sp:.l,ed material. Stop or reduce ieaR if safe to do so. Shovel 
into clean, dry, labelled containers and cover.. Flush area with water.! Keep 
,.ombustitles iwood. paper, oil, clothlnru, etc..) away from spilled material. 

*** SECTION 7..   HANDLING AND STORAGE #*# 

HANDLING s 

Avoid generating dust   Use dust-tight containers..  Prevent accumulations 
o-f dubt.  Keep material away from sparks, flames and other inni lion 
sources. Post 'No Smoking ' signs in area of use.. 

STORAGE :: 

Store in a cool, dry, well-ventilated area, out of direct sunlight, away 
from acids, caustics, oxidizing materials and chlorinated hydrocarbon 
Keep away from heat and ignition sources. 
Store in labelled, dust-tight containers, kept closed when not in use 
empty.  Protect from damage.  Keep powdered aluminum product t\ry. 
Avoid any dust build-up by frequent cleaning and suitable construct! 
storage m\"&<-K„ 

is. 

and 
ry. 

on of 



;Ecn:ü!-; 3.,      EXPOSURE CONTROLS/PERSONAL, PROTECTION ***■ 

Exposure to this material can be controlled :, n WPV 

ways,,  fine measures appropriate for a naril r.. ; ar 
worksite depend on how this material is used and on 

This genera!;, informa-l;. :••■,-•, ran 
a   help develop specific control „„»,,*.,,..,*„ 

'■■"'■'■l;" . [n'X   <(>n,™.L <>X^ terns are properly desicr.,;'^ 
«.* ... 1. U .1.1. eo.,  uofli p 1 >•• wit h o c cu pa t i on a 1 „ en v :i. r on me n -i a i ., 

' .1. i- v.,-., and other app 1 i cab 1 e regu 1 at ions „ 

'v.:"ie ex-re;, . OT exposure,, 
hf.v.  I i c:,v..,/.i  -I 

'>AM;::'I...ING AND PKAL v 
:■ .i.nstru 

no number of samples),,  In te>- p-eta«: ion of the 
dtra"^^ and ^P^ng strateny (lo„t:on, timing., 

::™;i:::'..,i::;;U3t" '_s:.!"*:,3t*d *° these variables'";nc •U.rinalvtir.-l'l 
N.I.UbH t'ianua.:. of Analytical ;v!eth 

of Analytical Methods,,  3rd edition/ Vol., T 
wni  -i» -'—   i-.-,-.",".".       «■■««.:. u, Hi.cj.yticai Methods,  3rd edition, •/(.■.I. ., j. s ,o.;oo ■••• h.uj ;:>!•-! Manual '■■■*■   &r, ,,. T .,-I. .;..... -i i.,,....,,  .    .....•• ..JI , 

ENGINEERING CON i'Rü!...S ;: 

S?h"*ri
1"?1^\r^,.meth0^ tol^»«=« hazardous exposures are preferred, 

mrr, .,,,.....  ■ ■;■ '-1- ' (■■■■' c-"l-'«-l- '■'■> Process conditions., and oroc<--, 
!' (:J,1^;lui:'n 'e"a- substitution of a less hazardous maWiaVi    

rt.u're^ personal P^tecti^e equipment may'also be 

other- exhaust. ,'.;:rf:;.lat:to 
dust collectors cut 

;:■:, qiounoed ventilation system senarai^ -fmf 

ion systems.. Exhaust directly to the outside,, Lncat 
:iae- or in an isolated area., Provide dust collectors 

explosion ,.,-vh,.. ?,nmv ,:;,....,:,,.,......, :;:....:•'.'• '.'".'»<* «•'"*<■ collectors w:M 
removed ny exhaust system. 

ESUNAL -■ROT£t::T.|;vE EQUIPMENT ;: 
if engineering controls and woe 

y su'vf :i. c:i.ent replacement a to mare up   for air 

protective equipment available for us 
•"os ;:;:;.:--.;■:■ lory   protection :i 

es: p:i fa to; 

f..-.,....       .-.<: .  —ie :,n emergencies such as s p i "! I <" or 
   ••-' ■  J,UlbUu"1 -'S required, institute a copplote 

rog.-am including selection, f :i t tcstinc. nvininn 
cion, ,::leaning and evaluation., Refer to the'EGA Standard 

main ten an ce,. 

;,c,1p:,f,.   ,'■;..:,::;:..:, ': "'■"  ^(ion;, Kexdale, Ontario. M9W lEih. 
I...w<-J.Ki-1. Un f  r'KU i !::.G I lUU GUIDELINES  S 

•■. I-, 1 ,-.     r- ... -i . 
:: a .i. NO specific guidelines are available.  Consult chemira 

manuTaciu!-er /supp] ! er for advice,, 
EYE/FACE PPOTECoiTu! S 

■SKIwV^OTFrTlWr'*'^"'^ t0 Weat" chemical **^ty goggles,, 

°br«r0n!. 
COVeraliB mÄ>' be wo^ tc> P^^nt excessive dust deposits and 

RESISTANCE OF MATERIALS FDR PROTECTIVE CLOTHING - 

!!!1~ «;^te"ials should provide adequate "protection.. NOTE, R^i stance 
of specif., ,,atersals can vary from product to product.. Evaluate r^i^r-r 
"■l";  conditions of use and maintain clothing «refuJIy.    '  "• *■"•*-"Cfe 

S.XPOÖUKL ÜONTRCLS/PERSONAL PROTECTION COMMENTS : 
??"?* »at, drink, or smoke in work areas. Wash hands thorouqhlv fl.fu,r 
».«ndling this material., ^ö.r^ln   good housekeeping» ' 

** EXPOSURE GUIDELINES ** 

* THRESHOLD LIMIT VALUES (TLVs) / AMERICAN CONFERENCE OF 



GOVERNMENTAL INDUSTRIAL HYG1ENISTS (ACOIH) / 1993-94 T      » 

TTNüE-UEIGhTED NVEE,M;.;E ■ >. TI...V-- TWA; s  .!.() ma/n.S 
TLA' COMMENTS :; 

NOTE:;  In many Canadian -jurisdictions., exposure limits; ar.= «-,m-i ■•--»,- +0 th** 
HU,lh ,Lv'2"  yjr'"- *-te ;;an^r in which exposure limits ,rP ;,.<■,:,,■,■;, „h,af|   
■'■"^'P'^U.,,, .K; imp.,.emerted can vary, obtain detailed information frnm th» 
flopropriat» gc^..fr.(:,E.jit agency in each, jurisdiclion. ' 

* PERMISSIBLE EXPOSURE LIMITS (PELs) / 
FINAL RULE LIMITS / OCCUPATIONAL 

SAFETY Add HEALTH ADMINISTRAT ION! (OSHA) * 

riME WEIOHFED AVERAGE (PEL»!WA) s  ;j. n mg/m3 (total oust, as Al . ;: h mcii/mö* 
( r e s p :i. r a ta 1 e f r a <::. t i 0 n „ ~< s AI ; 

NOTEJ: The OSHA PEL F:inal Rule Limits &VB   currently" 
non-enTorceaPie due to a court decision.  The OSHA 
PEL Transitional Limits are now in force» 

* PERMISSIBLE EXPOSURE LIMITS (PELs) 
TRANSITIONAL. LIMITS / OCCUPATIONAL 

SAFETY Al-:;) HEALTH ADMINISTRATION (OSHA) A 

TIME WOGHTE.D AvEPAOE (PE I...--1 WA)  ;:■ Id mg/mo (total dust - Al);: L f.I(:,/„,3 
(respirable fraction .-• ,A.i. ) 

**# SEC Li ON 9,   'PHYSICAL AND CHEMICAL PROPERTIES *** 

MOLECULAR UJEIUHf                   » -v-A „ op 
CONVERSION FACTOID :: 

MELTING POINT                       s 660„37 deq c n  _ 22J ^ c., 

^ILING Pni':'                      * 2,167 deg> (4,473 dec'Vd ' 
••vLLe) .S.VE DENSITY icpnrjcj;; SEAV1TY) K              ■       ■•  •      . 

2.. 702 at 20 dec C ; water-:: j 
SOLUBILITY IN SAIEi- ,•: 

Insoluble 
SOLUBILITY IN OTHilK LIQUIDS :: 

Insoluble in most organic solvents., Forms soluble salts with a;. ka 1-i <•-„ 
sulfuric acid and hydrochloric acid.. Insoluble in hot acetic acid and 
c on c en 1. v a t e d >. i •• t r i (.: a c ;j. a „ 

JA'GUF DENSITY                   - Not applicable 
VAPOUR PRESSURE                   s Negligible at. 25 deq C:; I „n Ho at 1,284 de. 

SATURATION VAPOUR CONCENTRATION  : Not Applicable 
EVAPORATION RATE                  . Not applicable 
pti VALUE.                           . Not applicable 
CRITICAL TEMPERATURE              s No+ available 
COEFFICIENT OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT) s 

Not applicable 

*** SECTION 10.   STABILITY AND REACTIVITY *** 

STABILITY s 

Bulk solid is stable.. Dust forms explosive mixtures in air. Bulk doni   when 
damp may heat spontaneously.. Hazard is greater as size of particles 



dec reuses,, 
•■IAZAPDOUG   POLYMERIZATION    :: 

-IAZARDOOG   DECOMPOSITION   PRODUCTS    :: 
None» 

iNCOMrw'iBiLrn   •••■ MATERIALS  TO AVOID  » 
STRONG BASES (e.g., sodium hydroxide; •••■ relijssesi flammable hydi-ocien (jss 
STRONG ACIDS !. e „ g „ su].fui":ü:: acid, hyd rochlon c acid) - 'fonns soluble salts., 
releases hydrogen gas 
METALS (e.,q„ iron., vine) - msy corrode rapidly when wet 
METAL OXIDES (e„q„ ferric osicle) - ''Thermite" - mixtures wrih powdered 
aluminum react vigorously when ignited.,  Temperature may reach 2., 200 cleg C„ 
HHi...0sEMS i. e„ g„ bromine,. chlorine., iodine, iodine «lonochlor ice. ■■•• mixtures 
fiiay ignite 
hiy.I.D.I'ZING AGENTS (e„g„ oxygen., sodium peroxide., chromic acid) - may react 
violently o»" ianite 
ALCOHOLS (e„ci„ propane!., hutanol) - react when heated to form alkoxldes 
HALOGENATED HYDROCARBONS < e.. q .. c& rnan   tet ra c h 1 or1 de., 
t r i c hi a ro 1r i i: 1 u o r om e t h a n e., die |-, l o r o d :i. flu o r o m e t h a ri e) - heating or f !'• 1 <:: t i o n 
may cause explosive reaction 
WATER •••• bulk aluminum powder may heat spontaneously when wet;; flammable 
hydrogen gas may form..  Mix "lures of   aluminum powder and wate- can explode 
if detonated., 

:0RR0SJVITY TO METALS ;: 
Not corrosive 

*** SECTION :: :i „  rox:::cn;...oG:;:oAL IMI-'ORMATIUN **.& 

INHALA'PION:;  Rats,, ou:i. nea-pi g •:• and hamsters exposed to very ■<' :l.ne metallic 
aluminum powder- did not develop scarring of the lung tissues..  Clearance c:f 
dust Deposits from th(- lungs was i-^pid   after exposure was discontinued. 
Scarring of lung tissue resulted <:>:f-r.Br   rats received injections of 100 mq 
aluminum powder directly into the air passage leading to the lungs 
( trachea ) ., 
INGESTION;;  High levels of aluminum in the diet may inhibit absorp Pi on of 
phosphorus into the body..  An :i ma is g-isen about :! „ 400 ppm atu:>:inum in the 
diet had decreased pnosphorus in the blood and bone«' 
LYPSr  Aluminum par ticl.es i mp!! an ted :i n rabbit eyes cause«:; si:;.c:'N 
i i"i 'f .!. amma 11 on erf the coa tn.no of   trie eye (',■.)„ 
CARCINOGEN I CITY::  Aluminum metal powder- does not cause c#rtc.or   by various 
routes; in animal studies *. 3)., 
rlUTAGETIIClTYi!  Animal studies show that aluminum is not muvauer 1 c.. 

***: SECTION 12.    ECOLOGICAL INFORMATION **>* 

NOTE! :: This section is under- development., 

*** SECTION :I3.   DISPOSAL CONSIDERATIONS *** 

Review federal, provincial and local government requirements prior to 
disposal- Store material for disposal as indicated in section oh Storage 
Conditions.. Disposal by landfill may be acceptable or aluminum may be 
recovered for recycling. 

*** SECTION 14,.   TRANSPORT INFORMATION **# 

*•* TRANSPORTATION OF DANGEROUS GOODS (TDG) SHIPPING INFORMATION ** 



■ 

SHIPF'ING NAME AND DESCRIP TION»  Aluminum powder 
PRODUCT IDENTIFICATION NUMuER :'PIH}::  1309 
CLASSIFICATION::  ''Li •••■ Flaiiiüiabie solid 
SPECIAL.. PROVISIONS:r   
PACKING GROUF's  II or T'l'l 
REGULATED LIMIT'::    
SHIPPING NAHE AND DESCRIPTION;-:  Aluminum powder, un coated „ non pyro phor:>.::: 
PRODUCT IDENTIFICATION NUMBER ( PI!-i) ;:  1396 
CLASSIFICATION;:  ••'■!., 3 ■- Subs uince that,, on contact with wate or t;••' '■:. •:■:• :■" 

vapour., emits dangerous- quantities of flammable gases or be comes 
<.;•■ p o n t a n e o u s 1 y   c o m b u s t:;. b 1 e 
c.;iv.'i~f» T Ai  ppfH; i Q r nijcf •'    •-_>f i... i.^ .1. r-( i... i i-,l..'Vj o .t. i...*I lo j: 

PACKING GROUP;;  II or JI •; 
REGULATED LIU IT s  ■'■  

NOTE;;  This :i.ni:oi^aV ior; >.n c.orp ;j''-a tes Schedule Ho,. 18 arnev rments t 
the i ransport ■:■:■■.tv or of Dancierous Goods Act., 199L.., t> f-fect:i.v(;- 
October 1,. 3.994,, 

*** SECTION :;. h„   REGULATORY INFORMATION ***: 

*:*: WORKPLACE HAZARDOUS MATER:! ALE INFORMATION SYSTEM ({>■. HM.US.J *:;>• 

:;;-RCP TSED UHUIS CLASSIFICATION :; 
R6 ■•■• >• 1 amma b.i e and contus'i: xls? material •••• Reactive "flammab.! e ma ten :':'..!. 

.«HM IS HEALTH EFFECT'S :: 
Does not meet criteria 

'JJHMIS INGREDIENT DISCLOSURE LIST :, 
Included -for disclosure at :! "■; or qreater 

DETAILED WHU1S CLA8EI!:: ISAT ION ACCORDING TO CRITERIA :: 
CLASS A ■•■• COMPRESSED GAS::  Doe;;: not meet criteria 
CLASS B   ■■■■   FLAMMABLE &   COMBUSTIBLE MATERIAL::  Meets criteria for "Re active 
■flammable material":: fire hazard when wet:; TDG class 4„3 f« lu.'ninum oowdei-., 

(':'... A ;•■>::! i -• f^X~!D'Z!!NG >'\f  f I' ■' lAo::  i. '"•;■>   not. meet c r :i. t ( v i. • t 
CLASS D •- POISONOUS. AND INFECTIOUS MVV'ERIAi   DIVISION 1    ■■ IMUEtUAT .:. ANP 
SERIOUS TOXIC EFFECTS;:  Does not meet criteria 
Acute let hal :< ty::  Does not nee-' criteria 
CLASS D -• POISONOUS AND INFECTIOUS MATERIA!   DIVISION 2 ■'■■• "TT'HEF TO :< T0 
EFFECTS:;  Doe;;;, not meet critvris..      See detailed evaluation below., 
CHRONIC; HEALTH EFFECTSs  Does not meet criteria 
CARCIM0GEM1C1TY::  Does not meet crit&rian    not in >'vfi*r<znc& 1 i S t S „ 
TEEATOGENICITY and EMBEYOTf)X ICITYs  Insufficien t informatic n 
RE PRODUCT IVE TOXICIT Y s  1 n <;; uf f i c; :i. en t i ivfo r ma t ion 
I'iUTAGENIGITYs  Does not meet criteria 
RESPIRATORY TRACT SENSITIZATION::  Does not meet criteria:; n ot repor- Led a<;; 
human respiratory sensitizer. 
SKIN IRRITATIONS  Does not meet criteria 
EYE IRRITATIONS  Does not meet criteria 
SKIN SENSITIZATION:  Does not meet criteria  .  " 
CLASS E - CORROSIVE MATERIAL;  Does not meet criteria 
CLASS F: - DANGEROUSLY REACTIVE MATERIAL»  Does not meet cri ter i a 

*** SECTION 16.   OTHER INFORMATION *** 

SELECTED BIBLIOGRAPHY s 
•(1)  Clayton., G.D„s Clayton;, F.E,,., eds„  Patty's industrial hygiene and 



toxicology..  3rd revised ed.,  Vol., 2 A r. tox :i. coloqy..  John W:i ley and Sons,, 
I ;•■•>.::„.. :>9B:l. ..  p.. 1M 93-1 505 
(.2)  Kru>?gerf G..L... ,, et al .,  1'!>::;• !*>;■>:•<:<.!.th effect? O'f aluminum coosounc■<:. in 
'üäiiti^ls,,  Critical Review?: :i r, loxi coiogy.,  Vol.. 13., no.. 1 (1984).;  s.. 1-2 
(3)  Sorenson,, u* „ R „ L... ,, et al„  Aluminum In the environment and humar 
health.. Env:ironmen tail health perspective::; •■ '•■>'ol..    8 (Auaust 1974) ..  p„ 3 ■•■■9 
i'-i)      Barkar., u., ,, ed..  Biological aspects 
diseases,,  Raven Press, 1983.,  p.. 209—218 
( h )  Field,, R„  Ex pies i si i. :i. ty assessment of 
>](sr   haiesty s Stationery Office, 1933 

metaIs and metal-related 

::.ndus tr:i.a 1 puwderc and d 

Information on chemicals revje-ie.:! in the 0HE!viINFC) database is 
drawi irom a number of nubi i<: Iv available sources..  A list of 
f ('•"!('•!' 'i.i. > <' "t < •■■"' '(•'■ ,u:e ..■ used 'to com pi. , <     f.'HI: R.i.e 0 I'lM'snic :s. *;:- 

a a a11 ai:>1(:■• in the d<v taPa:: e Help, 

REVlEk^PRERARATIOM DATE :; 

REVISION   INDICATORS   s 
PEL.- FWA;;    1993-03 
HI"'PA   f neaj th) ;;    1993—03 
!'■' ''■■    (f i ammab 11 \ ty ) ;;    1. V9 3™ v3 
N F P A   >; i"ea c t :i. v::. ty ) :;    .1.993■••• 03 
>.'>t   I :■'    ; firoDosed    crass):;    :l 9 .. 
v>.!Hm'IB    ('disclosure    list):;    :i9;2 
Trans.   PEL-TWA;:    1993-04 
TuCi;    i994-02 



€iP Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 297 
Barium and Compounds 

Issued: 4/90 
Section 1. Material Identification 
Barium and Compounds Description: Produced by reducing barium oxide with aluminum or silicon in a vacuum at high 
temperature. The minerals barite (BaS04) and witherite (BaCO,) are the primary sources of barium. Used as lubricant for 
anode rotors in X-ray tubes; a deoxidizer for copper; an extender in paints; a loader for paper, soap, rubber, and linoleum; 
a carrier for radium; a fire extinguisher for uranium or plutonium fires; a rodenticide; a stabilizer and mold lubricant in the 
rubber and plastics industries; a flux for magnesium alloys; getter alloys in vacuum tubes; and in spark-plug alloys and 
Frary's metal. Important barium compounds include carbonate (ceramics, rodenticide), sulfate (pigment and filler), 
hydroxide (water treatment, ceramics), nitrate (pyrotechnics), chloride (chemicals), chromate (pigments), oxide (lubri- 
cants), and peroxide (bleach). 
Other Designations: CAS No. 7440-39-3; Ba. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide11*) for a suppliers list. 

R 
I 
S 
K 

2 
3 
2 
4 

Section 2. Ingredients and Occupational Exposure Limits 
Barium, ca 100% 

OSHA PEL 
8-hr TWA: 0.5 mg/m' (Barium, soluble compounds, as Ba) 

ACGIHTLV, 1989-90 
TLV-TWA: 0.5 mg/m3 (Barium, soluble compounds, as Ba) 

■ Monitor RTECS (CQ8370000) for additional future data. 

NIOSHREL.1987 
None established 

Toxicity Data* 
None listed 

Section 3. Physical Data1" 
Boiling Point: 2984 T/1640 *C 
Melting Point: 1337 'F/725 "C 
Vapor Pressure: 10 mm Hg at 1920 'F/1049 'C 

Molecular Weight: 137.33 g/mol 
Specific Gravity (H,0 = 1 at 39 *F/4 *C): 3.51 at 68 *F/20 'C 
Water Solubility: Insoluble 

Appearance and Odor: A silver white metal that is slightly lustrous and somewhat malleable. 
Comment: Barium has a distinctive property of absorbing gases. 

* Physical data are for barium only. 

Section 4. Fire and Explosion Data ,J«r,V-; 

Flash Point: None reported Autoignition Temperature: None reported      | LEL: None reported        UEL; None reported 
Extinguishing Media: Do not use water or foam. For small fires, use dry chemical, soda ash, lime, or sand. For large fires, withdraw from are 
and let fire bum. 
Unusual Fire or Explosion Hazards: In the powder form, barium is flammable at room temperature. It is also explosive in the form of dust v. 
exposed to heat, flame, or by chemical reaction. The chlorate, peroxide, and nitrate compounds are reactive and may present fire hazards in 
storage and use. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepie< 
operated in the pressure-demand or positive-pressure mode and fully encapsulating suit Barium may ignite itself if exposed to air. Be aware o: 
runoff from fire control methods. Do not release to sewers or waterways. 

5. Reactivity Data 
1 ■' .^^.Jjgg.y^ 

''-.yp- ■_•_. •>•»?.. *^*wgR"*"-* 

Stability/Polymerization: Barium is stable at room temperature under special storage'and handling conditions (Sec. 9). If the free metal is 
exposed to air, an explosion hazard exists because hydrogen is liberated. Barium compounds are more stable than elemental barium Hazardou 
polymerization cannot occur. 
Chemical Incompatibilities: Barium reacts violently with water, carbon tetrachloride, trichloroethylene, fluorotrichlorometbane, and tetrachlc 
roethylene. This material is incompatible with acids, trichloroethylene and water, trichlorotrifluoroethane, 1,1,2-trichloro trifluoro ethane, and 
flurotrichloroethane. Barium is extremely reactive and reacts readily with halogens and ammonia. Barium compounds are not as reactive as 
elemental barium. See MSDSs 40,119,132,173,181, and 251 for specific chemical incompatibilities. 
Conditions to Avoid: Avoid heating barium in hydrogen to about 392 T/200 *C since it reacts violently and forms barium hydride (BaHA Ai 
explosion hazard exists if the free metal is exposed to moist air or cold water because hydrogen is liberated. 

Copyright C 1990 Genium PuMishias Corporiuoo 
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Section 6. Health Hazard Data 
Cardnogenidty: Although the NTP, IARC, and OSHA do not list barium as a carcinogen, the IARC lists barium chromate (VI) as a carcinogen. 
Summary of Risks: Barium presents mainly an explosion hazard. However, soluble compounds of barium by the oral route are highly toxic and 
the fatal dose of the chloride has been stated to be 0.8 to 0.9 g. Death may occur from a few hours to a few days. The soluble barium compounds 
exert a profound effect on skeletal, arterial, intestinal, bronchial, and particularly cardiac muscle. Effects on the hematopoietic system (responsible 
for the formation of blood or blood cells in the living body) and the cerebral cortex are also noted. Poisoning may also occur if the dust of soluble 
compounds is inhaled. Certain compounds of barium are irritants of the skin, eyes, and mucous membranes. Barium oxide and barium hydroxide, 
strongly alkaline in aqueous solution, cause severe skin irritation and burns of the eye. Inhalation of insoluble barium produces a benign pneumo- 
coniosis (baritosis). The half-life of barium in bone has been estimated at 50 days. 
Medical Conditions Aggravated by Long-Term Exposure: None reported 
Target Organs: Skin, eyes, mucous membranes, lung, heart. 
Primary Entry Routes: Inhalation of dust or fume, ingestion, skin or eye contact. 
Acute Effects: Systemic absorption from ingestion causes gastroenteritis (inflammation of the stomach lining and the intestines), slow pulse rate 
(heart may stop while contracting), muscle spasm, and hypokalemia (potassium deficiency in the blood). Inhalation causes coughing, bronchial 
irritation, and pneumoconiosis. Contact with soluble salts causes dermatitis, irritation of the eyes and mucous membranes, and burns. During 
radiological examination, intraperitoneal (in the abdomen) or intrathoracic (in the chest) barium sulfate contamination resulting from a complica- 
tion rupture may cause a significant inflammatory response. 
Chronic Effects: Although baritosis (caused by inhaling barium sulfate) produces nodular opacities on chest X-rays, there is no evidence of 
clinical illness or bodily dysfunction. 
FIRST AID 
Eyes: Rush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support 
Physician's Note: Consider using calcium gluconate for muscular spasms. Consider gastic lavage followed by saline catharsis if soluble barium 
compounds are ingested. Institute cardiac monitoring for all significant ingestions of soluble barium salts. 

Section 7. Spill, Leak, and Disposal Procedures ^jgjjcpeP^rV ~       ~        -        - 
Spill/Leak: Notify safety personnel of spill. Immediately shut off all heat and ignition sources and evacuate hazard area. Cleanup personnel 
should protect against dust inhalation and contact with skin, eyes, and mucous membranes. For small dry spills, use a clean shovel to place 
material into a clean, dry container with a cover. For a large dry spill, cover with a plastic sheet to minimize spreading. For liquid spills, cover 
with sand or other noncombustible material and place in disposal containers. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations 
EPA Designations* OSHA Designations * 
RCRA Hazardous Waste (40 CFR 261.33): Notlisted Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l) 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
  'Designations for barium only. 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PEL and ACGIH 
TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source003' 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating drinkine 
smoking, using the toilet, or applying cosmetics. 

'Precautions and föft 
Storage Requirements: Store under inert gas, petroleum, or oxygen-free liquid in a cool, dry, well-ventilated area away from all incompatibles 
(Sec. 5). *^ 
Engineering Controls: Barium metal itself presents mainly an explosion hazard All engineering systems should be of maximum explosion-proof 
design and electrically grounded and bonded. Use nonsparking tools. Proper storage is essential. Avoid dust inhalation and skin, eye, and mucous 
membrane contact All processes should be enclosed and/or exhaust ventilation installed toiceep die dust concentrations below the recommended 
levels. Practice good personal hygiene and housekeeping procedures. Preemployment and periodic medical examinations should be given to 
workers exposed to barite dust Prevent exposing individuals with respiratory disorders. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Barium alloys, pyrophoric 
TMO Hazard Class: 4.2 
IMO Label: Spontaneously combustible 
IMDG Packaging Group: II 
H) No.: UNI 854 
MSDS Collection References: 7,26,38,73,85,87,89,100,103,109,123,124,126,127,133,136,138,139 " 
Prepared by; MJ Allison, BS; Industrial Hygiene Review; DJ Wilson, CM; Medical Review; W Silverman, MD » 
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Section 1. Material Identification 

Sheet No. 23 
Cadmium Metal/Powder 
Issued: 9/77 Revision: D, 5/93 

Cadmium Metal/Powder (Cd) Description: Occurs naturally in the mineral greenockite (cadmium sulfide). This 
form is rare and most cadmium is obtained by extraction from other ores containing it as a mineral (lead, copper, 
and zinc). Zinc sulfide ores are the main source; by direct distillation or recovery from the electrolytic process. Used 
in electroplating other metals, fire protection systems, nickel-cadmium storage batteries, power transmission wire, 
TV phosphors, pigments for ceramic glazes, machinery enamels, baking enamels, photography and lithography, 
selenium rectifiers, electrodes for cadmium-vapor lamps, and photoelectric cells; as a fungicide and a Weston 
standard cell control of atomic fission in nuclear reactors. 
Other Designations: CAS No. 7440-43-9, colloidal cadmium. 
Manufacturer: Contact your supplier/distributor. Consult latest Chemical Week Buyers' Guide™ for suppliers list 

Cautions: Cadmium is a highly toxic metal. Symptoms may be delayed several hours and include pulmonary 
edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen 
by several government agencies. The powder is pyrophoric and presents a significant Fire/explosion hazard. •Chronic effects     PPE-S 
Section 2. Ingredients and Occupational Exposure Limits 
Cadmium, ca 100% 

1992 OSHA PEL 
8-brTWA:5ug/m3 

1992 OSHA SECAL* 
TWA:15or50ug/m3 

1990IDLH Level 
50 mg/m3 

1993-94 ACGIHTLVs 
TWA: 0.01 mg/m3 (total dust), Class A2 carcinogen 
TWA: 0.002 mg/m3 (respirable fraction) 

1991 DFG (Germany) MAK 
None established 

1992NIOSHREL 
Carcinogen, keep as low as possible 

1992ToxkityDataf 
Human, inhalation, LC^: 39 mg/m3/20 min caused 
cardiac changes, thrombosis, and respiratory depres 

Rat, oral, LD^: 225 mg/kg; details not reported. 
Woman, inhalation, LC^,: 129 ng/m3 for 20 continue 

years produced lung tumors. 
Man, TCLO'. 88 |lg/m3/8.6 years caused kidney and ur 

toxicity with protein in the urine. 

* Separate engineering control limit: to be achieved in processes and work places where it is not possible to achieve the PEL through engineering and work prac 
alone. The SECAL for Cd is 15 or 50 ug/m3 depending on the processes involved. See Federal Register 57 (178): 42222, Table VIII-B1,9/14/92. 
tSee NIOSH, RTECS (EU98OO0OO), for additional mutation, reproductive, tumorigenic, and toxicity data. 

Section 3. Physical Data 
Boiling Point 1409 T (765 *C) 
Melting Point: 610 *F (321 *C) 
Vapor Pressure: 0.095 mm Hg at 609.6 *F (320.9 *C) 
Retraction Index: 1.13 
Mohs Hardness: 2.0 
Molecular Weight: 112.4 

Density: 8.642 
Water Solubility: Insoluble 
Other Solubilities: Soluble in nitric (rapidly), hydrochloric (slowly), 
other acids. The solid is soluble in ammonium nitrate solution, but tl 
powdered form undergoes an explosive reaction. 

Appearance and Odor: Silver-white, blue-tinged, lustrous, odorless, soft metal that is easily cut with a knife. The powder is grayish-white. 

Section 4. Fire and Explosion Data " ~ 
Flash Point: None reported Autoignitjori Temperature: None reported     | LEL: None reported       | UEL; None reported 
Extinguishing Media: The solid metal is not flammable, but the finely divided powder is pyrophoric. As a rule, the more finely divided the 
powder is, the greater the potential for explosion. Use carbon dioxide, dry chemical, or sand. Unusual Fire or Explosion Hazards: Processes 
create cadmium dust such as cutting, grinding, or welding present a serious explosion hazard in presence of ignition sources. Avoid creation of 
cadmium dust clouds. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contair 
breathing apparatus (SCB A) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from fire cont 
methods to sewers or waterways; dike for proper disposal. 

Section 5. Reactivity Data 
Stability/Polymerization: Cadmium easily tarnishes in moist air as it is oxidized to cadmium oxide. The solid is stable in dry air The powder if 
pyrophoric. Cd becomes brittle at 176 *F (80 *C). Hazardous polymerization cannot occur. Chemical Incompatibuhies: Include ammonium nit 
(powdered Cd), hydrazoic acid, tellurium, zinc, ammonia, sulfur, selenium, nitryl fluoride, and oxidizing agents. Condition« to Avoid: Creation 
Cd dust clouds, exposure to heat and ignition sources, and contact with mcompatibles. Hazardous Products of Decomposition: Thermal oxidat 
decomposition of Cd can produce toxic cadmium oxide (CdO) fumes. 

Section 6. Health Hazard Data 
Carcinogenfcfty: The following agencies list Cd as a carcinogen: IARC Class 2A (probably carcinogenic in humans)/183) NTP Class 2 (reasona 
anticipated to be a carcinogen),'■»> and NIOSH Class X (carcinogen defined without further categcflzauon),<,83> ACGIH TLV-A2 (suspected hu 
carcinogen)«83» EPA-B1 (Probable human carcinogen) and DFG MAK-A2 (unmistakably carcinogenic in animal experimentation onhrt«»3) 
Summary of Risks: Dust or fume inhalation generally results in acute symptoms delayed up to 24 hr. Effects include a flu-like syndrome nmik 
metal fume fever with chills, fever, and muscle pain in the back and limbs. Pulmonary edema (fluid in lungs) can develop after severe exposure t 
may result in death. If victim recovers, residual changes may include lung fibrosis (thickening) and vascular changes. Long-term exposuretoCd 
damages the liver and kidneys (accumulates, half-life = 7 to 30 yr). Proteinuria (protein in urine) of low molecular weight is the first sign of tubu 
dysfunction. Excess urinary glucose is also seen. Bone demineralization similar to osteoporosis (decreased bone density)... 
—^  Continue an nextp 
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Section 6. Health Hazard Data, continued 
occurs not as a direct effect of Cd exposure, but indirectly by altering kidney regulation of calcium and phosphorus which are needed for strong 
healthy bones^ Some studies show a correlation between anemia (low hemoglobin in blood) and high Cd levels. Selenium (Se) and zinc (Zn) appear 

fcSPCSL^A?     bx * "t04 Prcvc"ti"Sil from °nterinS ^y *«* ««I Zn may compete for the same metabolic site. Medial Condi- 
KÜSS?  y. Lo^erm ^P«™« Kidney blood, or respiratory disorders. Target Organs: Blood, kidney, liver, respiratory system. 
Primary Entry Routes: Inhalation, ingestion. Acute Effects: Inhalation may cause irritation of the eyes, nose, and throat, nausea and vomiting 
abdominal colic, diarrhea, chest tightness, cough, headache, and weakness. Pulmonary edema could develop un to 24 hr post exposure Kidney 
damage may occur after acute exposures, but is more likely with chronic exposure. Chronic Effects: Symptoms may be delayedseveral years after 
last exposure and include perforation of the nasal septum (tissue between the nostrils), loss of smell, chronic bronchitis, severe progressive emphy- 

FSSSISD*' ,DS°mnia' fati8Ue'Paü01' anemia'kidney damage'b0ne demiDeraK»»ä°n, lung fibrosis and possible cancer of the respiratory tract. 

Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Wash exposed area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless otherwise advised, have 
that conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of cadmium's irritating nature 
Note to Physicians: ß-2 microglobulin excretion of > 200 ug/g creatinine indicates kidney dysfunction as does a renal cortex [Cd] of 180 to 220 
Ug/g of wet kidney cortex. Blood Cd levels are not indicative of exposure. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel isolate and ventilate area, deny entry, and stay upwind. Shut off ignition sources. Cleanup personnel should 
protect against inhalation. Carefully scoop up small spills and place in sealed impermeable containers. Do not disperse dust by sweeping 
Remember that Cd powder can be pyrophoric and must be handled carefully. Prevent entry into sewers, drains, and waterways. Follow applicable 
UaHA regulations (29 CFR 1910.120). 
P^f ,:.Con?ct your suPPlicr «"a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.24): D006, Characteristic of Toxicity; regulatory level = 10 mg/L 
Listed as aCERCLAHazardous Substance* (40CFR 302.4): Final ReportableQuantity (RQ), 10lb (4.54kg)t [* per CWA Sec 307(a)l 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed p       «,o«..^/WJ 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1027) 

t No reporting of releases of this substance is required if the diameter of the pieces of the solid metal is equal to or exceeds 100 urn (0.004 in.) 

Section 8. Special Protection Data" 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910 133) Because 
contact tens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concen- 
tration, use a SCBA or supplied air respirator (with auxiliary SCBA) with a fuU facepiece operated in pressure-demand or other positive-pressure 
mode. For emergency or nonroutuie operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning.' Air-purifying respira- 
tors do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection proeram that 
includes at least medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning and convenient, 
sanitary storage areas. Other: Wear gloves, boots, aprons, and gauntlets to prevent Cd dust from contacting skin. Ventilation: Provide general and 
local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL or SECAL (Sec. 2). Lunchroom facilities should not 
have concentrations above 25 ug/n£ at any time. Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work 
area by controlling it at its source.««») Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers 
and washing facUities. Contaminated Equipment: Separate contaminated work clothes from street clothes; launder before reuse. Remove Cd from 
shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using Cd, especially before eatine 
dniumg,smoldng,nsmgthetoUet,orapplymgc«metics. *' 

Section 9. Special Precautions and Comments 
Storage/Handling Requirements: Store in a cool, dry, well-ventilated area away from beat, ignition sources, and incompatibles Do not allow 
cadmium dust to build up in storage area. "^ 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminant* 9nH 
to maintain concentrations at the lowest practical level. «u-ui»«uu 
Administrative Controls: Prohibit workers from removing Cd from protective clothing and equipment by blowing, snaking, or any other means 
mat disperses Cd into the air. Employees must not enter eating facUities while wearing PPE unless it is vacuumed with a HEPA Consider Dreolace 
mentand periodic medical exams of exposed workers emphasizing the blood, kidneys, liver, and respiratory system. Educate workers on 
Cadmuunsoucinogenicity. TrmuumrtaÄmData(49CFR 172,101)  •    " 

DOT Shipping Name: Poisonous solids, n.o.s*.       Aickaging Authorizations Quantity Limitations 
JS^^t?^' ™f* 0i "> Ex«!*»»* 173.153», Nonet a) Passenger Aircraft or Ralkar: 100 ke* DPJH««?Ch**6\lM.2t b)Non-bulk Packaging: 173.213*. .187t        rwMtkterTt "-««iuuKg , 
W?P^Gro«^mMt c) Bulk Paging: n3.240*,.242t b)Crgo Aircraft Only: 200 kg*, ***** 

DOT Label: Keep away from food*, Spontaneously Combustiblef Vessel Stowage Requirements 
Special Provisions (172.102):—*, Bllf •) Vessel Stowage: A*. Df 
«Solid metal, t Powder b)Othen- 

MSDS CdUetUm Reference»: 26,73,100,101.103,124.126,127,132,133,136,139,148,159,167,169,183,185,186 " "  
| Prepared by: M Gannon, BA; Industrial Hygiene Review; PA Roy, MPH, CM; Medical Review: TW Thobura, MPH, MD  
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Material Safety Data Sheets Collection: 

Sheet No. 22 
Calcium Oxide 

Issued: 9/78 Revision: D, 9/92 
Section 1. Material Identification 
Calcium Oxide (CaO) Description: Derived by kiln roasting limestone (CaC03) at 2762 T (1517 "Q to drive off the R     1 
carbon dioxide (C02). Used in manufacture of aluminum, magnesium, steel, glass, paper, industrial chemicals, mortar, I      3 
plaster, and chlorinated lime for bleaching; in fungicides, insecticides, lubricants and flotation of non-ferrous ores; as a S3 
scrubbing agent to remove sulfur dioxide emissions from smoke stacks; for clarification of beet and cane sugars, dehairing     K    0 
hides for leather and for water and sewage treatment. 
Other Designations: CAS No. 1305-78-8, burnt lime, calcia, calx, lime, pebble lime, quicklime, unslaked lime. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list. 

Cautions: Calcium oxide dust is irritating and forms corrosive calcium hydroxide when in contact with moist body surfaces or with 
water. Serious bums or sight loss may result if treatment is not immediate. The crystal form is less reactive with water than the powder 
which can generate temperatures as high as 1470 "F (800 "Q. 

Section 2. Ingredients and Occupational Exposure Limits 
Calcium Oxide, ca 95%; impurities include calcium carbonate, cobalt, nickel, magnesium, iron, aluminum oxide, and crystalline silica. 

1991 OSHA PEL 
8-hr TWA: 5 mg/m3 

1990NIOSHREL 
10-hr TWA: 2 mg/m3 

1992-93 ACGIHTLV 
TWA: 2 mg/m3 

1990 DFG (Germany) MAK 
TWA: 5 mg/m3 

Category I: local irritants 

1985-86 Toxicity Dat; 
None reported 

' Monitor NIOSH, RTECS (EW3100000), for future data. 

Section 3. Physical Data 
Boiling Point: 5162 T (2850 'Q 
Melting Point: 4737 'F (2614 *C) 
Vapor Pressure: -0 mm Hg 
pH: 11.7 to 12.5 
Molecular Weight: 56.1 

Specific Gravity: 3.37 at 77 'F (25 *C) 
Water Solubility: Reacts exothermically to form caustic calcium 

hydroxide solution, lg dissolves in 835 mL at 77 *F (25 *C), lg/167( 
mL at 212^(100*0 

Other Solubilities: Soluble in acids, glycerol, and sugar solution. 

Appearance and Odor: Odorless crystals, white or grayish-white lumps, or granular powder. Commercial brands may have a yellow or browr 
due to iron content. It becomes incandescent when heated near its melting point 

Section 4. Fire and Explosion Data 
Flash Point: Noncombustible Autoignition Temperature: Noncombustible        LEL: None reported        UEL: None reported 
Extinguishing Media: Calcium oxide is noncombustible but in contact with water can generate sufficient heat to ignite other combustibles (vii 
ignition of sulfur, straw, gunpowder, and wood are reported). To fight fires use dry chemical, fog, or foam. Do not use carbon dioxide or halogi 
nated agents (i.e., Halon). Use water only if there is enough to flood fire and absorb all heat generated by the calcium oxide + water reaction. 
Unusual Fire or Explosion Hazards: Calcium oxide crystals react slowly with water but the powder can explode violently. Bulk dust may he; 
spontaneously on becoming only slightly damp. Use water carefully around calcium oxide! 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing will provide or 
limited protection. Apply cooling water to sides of containers until well after fire is out. Stay away from ends of tanks. Do not release runoff fn 
fire control methods to sewers or waterways. 

Sections. Reactivity Data 
Stability/Polymerization: Calcium oxide will react with water (forming calcium hydroxide) and carbon dioxide [forming calcium carbonate 
(chalk)] if exposed to air. Containers can swell and burst if moisture gets in. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Reacts with water to form calcium hydroxide and heat [(up to 1470 *F (800 *C)], with carbon dioxide to form 
calcium carbonate (chalk). Incompatible with ethanol, boric oxide+calcium chloride, and interhalogens such as boron trifluoride, chlorine 
trifluoride, fluorine, hydrofluoric acid, phosphorus pentoxide, perchkxates, nitrates, and permanganates. 
Conditions to Avoid: Avoid excessive dust generation, exposure to air (water and carbon dioxide) and other incompatibles. 
Hazardous Products of Decomposition: None known. 

Section 6. Health Hazard Data 
Cardnogenidty: The IARC,<I64) NTP,(I69> and OSHA(,64> do not list calcium oxide as a carcinogen. One of calcium oxides' impurities, crystal] 
silica is considered an IARC Class A-2 (sufficient animal evidence, insufficient human evidence) and a NIOSH Class X (carcinogen with no fu 
classification) carcinogen. 
Summary of Risks: Calcium oxide powder is highly corrosive to moist skin, eyes, and mucous membranes of the digestive and respiratory trac 
Irritant and corrosive effects are due to the formation of alkaline calcium hydroxide when it contacts water/moisture. If treatment is not immedi 
permanent damage can result. 
Medical Conditions Aggravated by Long-Term Exposure: Possibly, bronchitis or other chronic respiratory problems. Target Organs: Eye 
skin, nails, respiratory system. Primary Entry Routes: Inhalation, skin and eye contact. Acute Effects: Dust inhalation can cause upper respi 
tory tract inflammation and irritation (lower respiratory tract is usually only affected at high concentrations), 

Continue on next 
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Section 6. Health Hazard Data 
pneumonia, nasal septum perforation, cough, sneezing, and risk of pulmonary edema (fluid in lungs). Skin contact causes itching and if skin is 
moist symptoms include a slippery, soapy feeling, burning, ulceration, irreparable tissue damage, and state of shock. Ingestion causes immediate, 
intense burning in the mouth, throat and stomach (white color of mouth mucous membranes), throat swelling, increased salivation and drooling, 
vomiting (coffee grounds like material due to digestive hemorrhage), stomach cramps, state of shock, diarrhea (possibly blood stained), risk of 
stomach perforation, unconsciousness, and death. Eye contact produces severe irritation and burns, watering, eye and lid perforation, eyesight or 
eye loss. Chronic Effects: Repeated inhalation of small amounts can cause perforation of the nasal septum (tissue between nostrils), and repeated 
skin contact can cause dermatitis and Assuring with brittleness and cracking of the nails. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Immediate treatment is necessary; if only one eye is contaminated but first aid is not 
immediate, the other eye may be lost as well even though the CaO has not contacted it! Gently lift eyelids and flush immediately and continuously 
with flooding amounts of water until transported to an emergency medical facility; pay close attention to the conjunctival sacs where CaO tends to 
form clumps. Consult an ophthalmologist immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water until 
slippery-soapy feeling disappears (may take >1 hr). Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison control center. Unless the poison control center advises otherwise, have that conscious and alert person drink 1 
to 2 glasses of water or milk to dilute. Do not induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Immediate treatment is necessary. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Immediately notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel should protect against 
inhalation and skin/eye contact. Water spray may be used to control dust but measures should be taken to control the resulting heat that will 
generate. For small spills, do not dry sweep! Scoop spill into suitable container and damp mop residues or vacuum (with a high efficiency panicu- 
late filter). For large spills, contain material - waste lime may be used for neutralization of waste acids. Follow applicable OSHA regulations (29 
CFR 1910.120). Ecotoxicity Values: Mosquito fish, TLm = 240 ppm/24 hr; Sunfish, 100 ppm/3 hr is toxic; vector snail, 300 ppm/24 hr is lethal. 
Disposal: In situ amelioration - neutralize with sodium hydrogen carbonate or carbon dioxide. Consider using waste lime for neutralizing facility 
acid wastes. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local retaliations 
EPA Designations 6 

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. D003, Characteristic of corrosivity 
Listed as a CERCLA Hazardous Substance, "Unlisted Hazardous Waste, Characteristic of corrosivity"* (40 CFR 302.4): Reoortable Ouantitv (ROl 

100 lb (45.4 kg) [* per RCRA, Sec. 3001] '    V 

SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 10 mg/m3, use a dust 
mask. For < 50 mg/m3 use any powered, air purifying respirator with a high efficiency paniculate filter or supplied-air respirator (SAR). For < 100 
mg/m3, use any SCBA or SAR with a full facepiece. For < 250 mg/m3, use any SAR operated in pressure-demand or other positive pressure mode 
For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do 
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: 
medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage 
areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl, rubber, or neoprene or suitable 
materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL 
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(,03) 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contami- 
nated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove this material from your shoes and 
clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this mate- 
rial, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in glass ramer man plastic containers, in a cool, dry, well-ventilated area 
away from »compatibles (Sec. 5). Periodically inspect containers for cracks. Keep CaO containers out of reach from safety showers or sprinkler 
systems because of the dangerous reaction that occurs when CaO contacts water. OK) Urwt combustible but when contacting water it may generate 
sufficient heat to ignite other combustibles. Thus, keep CaO away from combustibte and water sources such as safety showen ami sprinkler 
systems. Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contami- 
nants and to keep levels as low as possible. Enclose processes and aioormuica% transfer CaO from dnirns or otrtersto 
containers. CaO may be corrosive to some equipment and cause excessive scaling. Administrative Controls: Consider preplacement and periodic 
medical exams of exposed workers that emphasize the skin, eyes, and respiratory tract (including lung function tests, FEV & FVQ. 

DOT Shipping Name: Calcium Oxide 
DOT Hazard Class: 8 
n>No.:UN1910 
DOT Packaging Group: III 
DOT Label: Corrosive 
Special Provisions (172.102): - 

Transportation Data (49 CFR 172.101) 
Packaging Authorizations 
a) Exceptions: 173.154 
b) Non-bulk Packaging: 173.213 
c) Bulk Packaging: 173.240 

Vessel Stowage Requirements 
a) Vessel Stowage: A 
b) Other:- 

Quantity Limitations 
a) Passenger, Aircraft, or RaOcar: 25 kg 
b) Cargo Aircraft Only: 100 kg 

MSDS Collection References: 26,73,89,100,101,103,124,126,127,132,133,136,140,148,149,153; 159,163,164.167.180 
Prepared by: M Gannon, BA; Industrial Hygiene Review: D Wilson, C1H; Medical Review: AC Darlington, MD  
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■                                                                                    * 
I             *' Canaaian. Centre for Occupational Health and Safety  * 

************ * * ************* # 

■                   *** SECTION i„   CHEMICAL IDENTIFICATION *** 

CHEMINFO sECfl'u'i HUHBE E             :; a47 
■  CCOHS CMilrllCAL NAME              s Chromium 
|  SYNONYMS 

* Chrome 
B      * i:...i.i.v.'f,ii.v.ii taj. chro'iv)'ini 

■     » 'Chrciüiium metal 
m       CAS REGISTRY' NUFBER               :: 7440-47-3 

R1ECS NURBEEi.S';                    « GB4200000 
■  CHErilCAi... FAMILY                    ;: Elemental chromium 
■  MOLECULAR FORMULA                 :: Cr 

STRUCTURAL. FORMULA                :; Cr 

g                             *** SECTION 2.,   DESCRIPTION *** 

^  APPEARANCE AMD ODOUR :; 
■      S tool •••orey,, lustrous metal;: odourless (3):; available as lumps,, granules,, 
™     powCe»' ::■>-   nigh purity single crystals,, (2) 

ODOUR THRESHOLD s 
H     Net ai::i:?!t :i. cable 
|  WARNING PROPERTIES ;: 

Not applicable 
n  COHPOSITlOH/FURITr :; 
■     Chromium occurs as chromium metal (elemental chromium) and as chromium 

compounds (for example,, chromous., chromic and chromate :::ompc::unds) .. This 
record contains information only on chromium metal., There are CHE.MINF0 

■     recoi'ds on a number of chromium compounds. NOTE:: I'tany publications describe 
■     various toxic offsets and properties of "chromium".. In -nos* cases the 

".'..nform- ■■!.:; on applies tc: chromium compounds :i n neriera!..., arid not to chromium 
H        fP e t ::'i 1,. 

i.Aiimpon ;■:■'■.•■; i of stainless steels and high tempera ':.u re alloys:: coatinc: on metal 
£     and plastic (electroplated from solutions of chromium salts):; synthesis of 
I     inorganic pigments (2):; manufactured metal goods., 

*** SECTION 3.,   HAZARDS IDENTIFICATION ***: 

M                                                                            ** POTENTIAL HEALTH EFFECTS *# 

m      EFFECTS OF SHORT-TERM (ACUTE) EXPOSURE s 
I  INHALATION 5 

Chromium metal dust appears to have low toxicity by all routes of 
occupational exposure.. There is \>Bry   little published information on the 

1     toxic effects of chromium metal, taut the metal *s practically insoluble and 
■     unreactive in the body. However, exposure to metal dust usually occurs 

during operations such as cutting, grinding and welding, which often involve 
■     exposure to hazardous dusts <:>.nö   fumes of chromium compounds and other 
|     materials. Chromium dust can probably cause coughing and mild temporary 

irritation (non-specific dust effects). 
-  SKIN CONTACT s 
■     Dust is not irritating to the skin., but use of rigorous washing procedures 



- 

to remove dust may cause shin :i. ri":i. tation„ 
::■■(■:"    p.fj'■•!'"■ f'--f";"V" ;■ 

Chi- oe :i. urn me'v.a.'i. Oust :i.s not'. :i. r r i tati ng to the eyes e^cest dS a "foreign 
object",, ■£) Some tearing., blinking and mild temporär y pain n .ay occur as- 
particle^;; are rinsed from the surface of the eye,, 

INGESTION :; 
Metallic: chromium probably is practically non-toxic: by i,.qef • tion and is not 
absorbed into the body.. It probably can be slowly ox id :i zed ■' c: t r ivalen t 
'.::hi'-oiTi:i ■•.>.<'■•   ,:.:u;ripounds by stomach acids, but trivalent chromium nas low toxicit) 
>nn6   is poorly absorbed.. Ali most all of the chromium probably i s e I i m i n a tec! i r 
feces.. 

SELECTS OF LONG-TERM < CHRONIC > EXPOSURE :; 
SKIN;,  Metal lie chromium probably does nest cause :* rr :i cat::, or: Or' 

sens! t :i ;zat ion „  Some c:hrom:i.um compounds (primarily hax.ava.Iev !; chromium) can 
cause «»ens i t:l. nation (chrome ai lergy ) „ (8 ) 
INHALATION;:  Pulmonary ci 1 sease was reported in workers expo<: •eo to dust 
containing chromium metal and ferrj.chrome alloys,, but also c o n t a :i n :i. n g o t h e r- 
dusts and fumes,,  Exposure to chromium metal dust does not ■: i ve rise? to 
lung disease ( pulmonary f:i. brosis or pneumocon:! osis) ,■ (?)  Chi- cm turn metal has 
not been reported as a resoi ratory sensitiver.. 

CARCINOGEN IC I"» Y :: 
Mo adequate human or animal information is available.(1,12) Overall IARC 
evaluation of carcinogenic risk:; Group 3 (not c.'.l ass:i f:, able) , '.. 'i.'Z) 

TERATOGEHIOIIY AND iEUIY^VOTOXICITY :: 
Wo 'hum-*n or animsl information available. No embrxotoxic or tcratooonic 
ef Ye c ts a re 1 i re',-. y , 

REPRODUCTIVE vOXlCivY ; 
No in forma v.ion avaCanle 

MUTAGENICITY ;: 
Wo ireforms, tion aval !.<<.ble 

' •" 0 XIC 01... 0 01C A!.. i... Y S Y N E R GI STIC N A' i E RIA L S s 
No :i.niormatiCJn avai 1ab 1 e 

"'GTENTIAL FOR ACCUMULATION :: 
Chromium dust can accumulate in the lungs.. 

■•■IEALTH COMMENTS s 
Interpret a tion of the available information is complicated S :>y mixes 
exposures,  Ihere^orc, it is difficult to state conclusive! »- that chromium 
metal! h-<e no significant tox:ic effects,, 

#*# SECTION 4„   FIRST AID MEASURES *** 

INHALATION :; 
If symptoms are experienced., remove source of contamination or move vi c:tim 
to fresh air,, Obtain med.ieal advice immediately» 

SKIN COWIAC'I s 
If irritation occurs., wash gently and thoroughly with water ana 
non-abrasive soap. 
If irritation persists* obtain medical advice immediately„ 

EYE CONTACT s 
If irritation occurs., immediately flush the contaminated e?yt Ms) with 
lukewarm., gently flowing water for 10 minutes-, by the clock, holding the 
e?y e 1i d(s) o pen„ 
If irritation persists., repeat flushing» 
Obtain medical advice immediately.. 

INGESTION K 

Have victim rinse mouth thoroughly with water. 
DO. I-JOT INDUCE VOMITING.,  Have victim drink 240 to 300 mi... (8 to 10 oz.) of 
water.. 



If vo/ni t .i.nq o;::a'.rs neturally,, rinse mouth and repeat administration of 
wate" ., 
Obtain   meci :i. c:al   advice   .i. mmedi :Vttely ., 

FIRST AID COMMENTS s 
All first aid procedures should be periodically reviewed by a ohysician 
•familiär s~:i th the tnateriai and its conditions <:.rf   use in the wor kp] ace.. 

**;{c SECTION h„   EIRE FIGHTING MEASURES *XM 

FLASH POINT :: 
Not applicable (does not form vapour) 

LOWER FLAMMABLE (EXPLOSIVE) LIMIT (LFL/LEL) ;; 
0»23 c/l... (dust cloud) (13) 

UPPER FLAMMABLE (EXPLOSIVE) LIMIT (UR.../UEL) • s 
Mot aval lab!' e 

AU'i OIGMI'Li ON ( IGNITION) TEMPERATURE s 
No t a p p I i c a b I e 

EXPLOSION DATA -• SENSITIVITY TO MECHANICAL IMPACT s 
Not sens! tive :; stable material., 

EXPLOSION- DATA •■■• SENSITIVITY TO STATIC; CHARGE s 
Powdered chromium metal is probably not sensitive to static dj scharxie.. 

COMBUSTION AHL> THERMAL DECOMPOSITION PRODUCTS :: 
Oxides of chromium 

EIRE HAZARD COMMENTS s 
When heated in ■:■:■■   flame,, chromium dust may be iqn i tab I e „ ■:' a) Minx cum ignition 
temperature., clouds hCO deq C:; layer!; 400 deq C. (1.3) 

EXTINGUISHING MEDIA :: " • 
Use ext:i.rH),..i.:i. = h:i.nö agents apüi-'opriate 'for surround!nq f:i. re» Do not use car bo. 
dioxiae, which may form an explosive: mixture wiH" oowdefed Circiüiura« (.1.1) 

EIRE FIGHTING IMS':'RUCTIONS ■■; 
Chromium oust will not burn unless heated in a flame,, (5) 

*** SECTION 6.,   ACCIDENTAL RELEASE MEASURES *:**: 

PRECAUTIONS :: 
(Dust or powder! n Pes tr-i c;t access to SW&   until completion of clean--up» 
EnsiJi'e clean-up :i s conducted by trair.ed personnel on 1 y.. Lear adequate 
personal prof M:'LI. ve eat; ;. pmen ':. „ Extinguish o'" remove all :i. •::; r"- > Lion sources. 
Notify governme nt oco.ipat :i anal heal th and safety and ei,v:i r onne n tal 
authorities,, 

CLEAN-UP s 
Avoid qenerat :i no dust,, Use vacuum equipped with HERA f i I tor (<■: .? „ 
Alternatively, shove!; i n to clean., dry., labelled containers and cover., Flush 
area with water,, 

*** SECTION 7.,   HANDLING AND STORAGE =K** 

HANDLING s: 
Avo i cl g en e r a t i n g d u s t.. 
Label containers..  Keep containers closed when not in use,.  Empty 
containers may contain residues which are hazardous. 

STORAGE s 
(Recommendations for chromium powder or dust«  Some recommendations may 
also apply to other forms of chromium metal.) 
Store in a dry, well-ventilated &r&&. 
Store away from incompatible materials such as oxidizing materials. 
Store in suitable, labelled containers.  Keep containers tightly closed 
when not in use and when empty.  Protect from damage. 



■      Avoid any dust bcild-un by   frecuent cleaning and suitable construction of 
;;; tor ago area, 

P               #** SECTION H„   EXPOSURE COM'TROLB/FERSOHAI... i::Rü"fECTJOH Sss' 

m                               NOTE :;  Exposure to -Mas material can be controlled :. r many 
V                    wa>   ; l"ii? measures appropriate 'for a particular 

wot' i s: :i. te depend or'! how this material is use«:? and on 
the eri'orr of ax ensure„  This general ;j.nformat .i .-in car 

■                    bo used to help develop specific control iiieasures. 
■                    Ensure thst control systems are properly desianed and 

iis in ta:i ned „  Come] v with occupational,, env:i ronmen tal „ 
M                    tire, and oi aer applicable requ lat.i.cms,, 

SAMEL !NG AMD ANALASIS :^ 
M      Use app!'-opr:i.aU' :i nst r .'oen '-./••. i ::. an a no' sampling st^ateoy (location,, t i rr i n a „ 
■      duration., frequency, anc number of samples).,  In terpretad ion of the 
•      sampling results is -elated to these variables and the analytical method,. 

N10SH METHOD (S) ::  7300 (elements by TCP) - N1G3H lv!anual of analytical 
■      Methods.,  3rd ed..  Vol., :l :; 7200 (welding &.  .brazing fume) •■•• NIOSH Manual of 
B      Analytical Methods „  3rd eel „  Vol.. 2; 702e (chromium nnä   cod'pcumds. as Cr) 

•••• NIOSH Manual of Analytical Methods,,  3rd ed „  Vol., 1 
M   ENGINEERING CONTRA '••■• R 

■      Engineering methods to coat re 1 '"lazarceus conditions are preferred,. Methods 
include mechanical (local c yhaus t 5 ventilation., process c ■     pursofnel 
enclosure and control of process, conditions,. Administrative controls anc; 

■      personal protective ecuip/cent mac aliso be required,, Use local exhaust 
W'                verrt;.iation,, arc process anclcscre :i.f necessary., to corrv.rcl airborne dust., 

Use a non-spar ■■■:;.!■■. g ,. grounded vent:! .'(.at:*, or; system separate •"<-/ c m tether exhaust 
■      ventilation systems ;.jn->?n handling chromium dust,, Exhaust Cirectlv to the 
jg,      outside. Locate dust collectors outside or wnere permitted :::>y requlatcor:.. 

Supply suf T i cier< < repi acemen f air to make up for air" remove;:: ny exhaust 
H      system. 
■   !"'ER30MAI. PROTECTIVE FPU I i-MEN T 

If engineering rcairo.ls anc ^ic-rk practices :«.rB   not ef feet.: '-.e in control 1 ino 

—      exposure to tics material., then wear suitable personal p'-ote: t::.ue equinment 
m                including approved respiratory protection., Have appropriate equipment 
(■      available for use in emergencies sue''; as f:i re , If res:::>:i ra.tor y   or atecc ion is 

required, .i.nst: re te a complete s- espi. "atory protection prcqram inc i.uolnc 
M      selection, fit testing.: training,, maintenance and inspect:; on,. Refer te the 
P     CSA Standard Z94„4~-93,, "Selection,, Care., and Use of Respirators.," available 

from the Canadian Standards Association., Rexdale., Ontario,, M9W 1R3„ 
Ä   RESPIRATORY PROTECTION GUIDELINES :: 
M                NIOSN RECOMMENDATIONS FOR CHROMIUM METAL CONCENTRATIONS IN A IF: (14;: 
•'      UP TO 2-5 mq/m3:'.  Dust and mist respirator., 

UP TO 5 mg/m3:;  Dust and mist respirator except single-use and quarter-mask 
H      respirator; or SAR; or SORA.. 
|      UP TO 12.5 mq/flu!  Powered air-purifying respirator with dust and mist 

•f ilter.(B) 5 or SAR operated :i n a continuous-flow mode. 
_      UP TO 25 mg/mSs  Full-facepiece respirator with high-efficiency particulate 
■     fliter(s)s or powered air--purifying respirator rtith tight-fittinq' facepiece 
m              zmti   high-efficiency particulate filter(s); or full-f acepiece SCBA 5 or 

full-facepiece SAR. 
■      UP TO 500 mg/m3::  Positive pressure, ful 1-facepiece SAR. 
■      EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH C0NDI1IONS: 

Positive pressure,, full-f acepiece SCBA; or positive pressure., 
U              full-facepiece SAR with an auxiliary positive pressure SCBA. 
|      ESCAPE'S  Full-facepiece respirator with high-efficiency particulate 



T:I. .t. ter ( s ) ;; or eiiitate-type SCBA.. 
HUIL s  Mo Fwiclsnce can bo 0;und for the ex is ience o'f an ICL..H., 
NO"! Li.  Substance reported to c»;:s e eye-:- irritation or damaqe:; may :'o::p. a;. •• e 
eve protection. 
ABBREVIATIONS ;s  SAR :;:: supp.'i. :i. ed-ai r respirator || SCBA ■■■■■■   self ••••contained 
breathing apparatus»  IDLH :;:: Immediately Dangerous to Life o>' Health.. 
l-IOTEü  In these recommenda tions,; the IDLH concentration is defined as ths 
maximum concentration which would not cause any escape-impai r:i no symptoms 
or irreversible health ::ffe ::ls to a person exposed for 30 mini. > es if ".no 
respirator failed.. 
Recommendations apply only to NI03H and !T!3HA (Mine Safety and Health 
Administration) approved respirators, 
Air-purif y-iny respirators do nor protect against oxyqen-def 1 c.i en x 
atmospheres ., 

IYE/FACE PROTECTION ;; 
No specific r equi re-men t.. ':: ■'■:    it is ciood practice to wear ."hemic*! ss,fety 
goggles., 

SKIM PROTECTION :: 
.No specific: r equl rement,, but is it good practice to prevent skin contact., 

RESISTANCE 01"' MATERIALS FOR PROTECTIVE CLOTHING :; 
No specific guidelines ar&   available. Most materials commonly used in 
protective clothing &ra   probably adequate.. Contact the manufacturer or 
s u p p I i e r f o r • s p e c: :i. ••?•' :i. c a d '■ ■■■ >. c: :;:■,. 

i>:'::GSURE CONTEOL.S/PIIESuNAI... '"ROliycTION COMMENTS s 
I)c:. not eat,, smoke or or ink in work areas., Wash hands thoroughly after 
handling this material.. Maintain good housekeepinq, 

*>< EXPOSURE GUIDELINES ** 

*   THRESHOLD LI Mil VALUES (ILVs) / AMERICAN CONFERENCE u'-" 
GOVERNMENTAL IHUNSTRIAL HYGIENISTS (ACGIH) / :l.?93-~?4 t 

IME- WEIGHTED AVERAGE (TLV--TWA ':< s  (0.. 5 mq/m3)>K 
"V..V COMMENTS :;       ' 

»■■■NOTICE OF INTENDED CHoNGE ■;  The designation as "Not Classivia b.i e: as a 
Human Car einoqen (fi/.<y    n.;-,s-   !:.een proposeo. 
CARCINOGEN A4 ••■• Mot 01 ass::, 0i.ab i.e as a Human Oarcirioqen -  Inadequate data on 
Wiri. c l'i to classify the BUDS tauce as a human and/or animal earc:inoqeii« 
NOTE::  In many Canadian .iurisrii ctions,, exposure limits are s i <r. i'.\ a i- to the 
ACGIH TLVs.  Since the manner in which exposure limits <■•?&   established., 
interpreted., arid implemented can vi-n-y?   obtain detailed information from the 
appropriate government agency- in each .iuriseki et ion. 

* PERMISSIBLE EXPOSURE LIMITS (PELs) / 
FINAL RULE LIMITS / OCCUPATIONAL 

SAFETY AND HEALTH ADMINISTRATION (OSHA) * 

1ME WEIGHTED AVERAGE (PEL-TWA) s  1 mq/fii3 (as Cr) 

NOTEs The OSHA PEL Final Rule Limits are. currently 
non-enforceable due to a court decision. The OSHA 
PEL. Transitional Limits K<rB  now in force. 

* PERMISSIBLE EXPOSURE LIMITS (PELs) 
TRANSITIONAL LIMITS / OCCUPATIONAL 

SAFETY AND HEALTH ADMINISTRATION (OSHA) * 



'EH'iE WEIGHTED AVERAGE (EEL - -TWA;  :: 0,. 5 mg/m3 (Chromium., sol.. chromic,, c!'iroi!io:.!E 
::•«■!!. ti;: - as Cr):: •' mg/m3 (Chromium,. fuetal and 
insoluble salts •••• as Or) 

*;J* SECTION 9.,   -'HYivT'CAL AND CHEMICAL PROPERTIES **:*: 

'■iGLECUi...AE WEIGH f :: 52 „00 
XiiTvEESlON FACTOR s 

Ed. applicable 
'•EL UNO POINT :: 1900 deg C (3452 cleg F) 
iO'li.. 1NG POINT :; 2642 deg C (478G deg F) 
-.'ELATIVE DENSITY (SPECIFIC GRAVITY'} s 

7,2 (wate*" ::;- 1.) 
:RU..UBILITV IN WATER :i 

-lot soluble 
::0:...UBILI 1'">■ IN OTHER LIQUIDS :: 

'Mot soluble in organic sol vents or bases,: Soluble in halogens avid halogen 
acids ie..g., hydrochüoric ac:;d) and dilute sulphuric acid (reacts),. 

.'APOUR DENSITY :: Hot applicable 
■..'APOUR PRESSURE t   Practically zero at room temnerature 
SATURATION VAPOUR CONCENTRATION  ;: Not applicable 
i: V .■::•,:"■ OR ATI ON RAT!:: s Not applicable 
::■•! ,-.VAi...UE ;; Not applicable 
HEi'• ICAi... I ETii: FEATURE » Hot applicable 
OEEEICIEN ! OF Uli... "WA FEE D1S i EIBUT ION (PARTITION COEFFICIENT) s 

' ••!"'i'(. applicable 

***: SECTION 10,   STABILITY AND REACTIVITY *** 

'.i ';' ABILITY i; 
'c.i t a ::> .i. e   m a t e r :i. a 1 

■<AZAED0US   POLYMERIZATION    „ 
Does   not   occur 

HAZARDOUS   DECOMPOSITION   PRODUCTS   :; 
■■■lone 

E-iCONr'f-H'IBi;... I n    ••••   MATERIALS   TO   AVOID    :i 
OXIDIZING   AGENTS   •••'■   powdered   chromium   becomes   :i. n CAP de scent „ (10) 
CARBON   DIOXIDE   ••••   a   heated   mixture   öf   chromium   powder   antf   carbon   dioo.de   may 
no   :i gni table   -and   explosive,,      BtEi (•   metal   may   burr-    in   the   presence   of    carbon 
<:l i o x i c.l e -, (1. 1 ) 

:'ORI;'OSIVITY   TO   MEIALS    s 
Hot Corrosive 

**X< SECTION 11.,   TÜXICOLOGICAL INFORMATION *#* 

EYE IRRITATION (rabbit) s  Chromium metal implanted into rabbits' eyes was 
tolerated well while under observation "for one year. (6) 
CAECIMOGENICITY::  In a. series of studies., rats were injected with powdered 
chromium,.  The number of tumours was not significantly greater in the test 
animals than in controls.  Similar results were observed in experiments 
with mice..  When tested on rabbits, one of three animals developed a 
tumour.(1) 
IARC evaluation of the carcinogenic!ty of chromium metal to experimental 
animals::  inadequate evidence« (12) 

*** SECTION 12.   ECOLOGICAL INFORMATION *** 

NOTE s This section is under development. 



I 
I 

- 

:*:*.*■ SECTION 13,,   DISFO-iAL CONSIDERATIONS *** 

Review federal,, provincial and local govern merit requirements prior to 
disposiil,, Store material for disposal as indicated ±n   Storage Conditions,: 
Disposal of dust or powder by secure üandfülL may be acceptable., Recyclina 
of metal :i s pref erred ., 

**"* SECTION 1<L,   '■ RANEi-O^T INFORMATION **'*. 

** TRANSPORTATION OF DANGEROUS GOODS <TDG) SHIPPING INFORMATION ** 

ihis chemical is not specifically listed in the Canadian Transportation of 
Dangerous Goods Regulations,,  However it may be regulated as a part of a 
<::. hemi ca.i. •;• a m i j. y   or group Not Otherwise Specified (N.. C „ S „ ) ( e „ q „ LIQUID DYES 
K ■. 0 „ •::>. ' „  Consult \ lie »''CQUIafior , 

NOTE a  This information incorporates Schedule No» IS amendments to 
the Transportation of Dangerous Goods Act * 1992, effective 
October :l. ., 199<'i„ 

%%%   SECTION 15..          REGULATORY INFORMATION *&* 

t* WORKPLACE HAZARDOUS MAT ER!! A....S INFORMATION SVSTEM (UWES) #*: 

•TEOPOSED WHMIS CLASSIFICATION :: 
Insuf f::. c:i. en i information 

JIJHMIS HEALT'-i EI::'j::'ECT'S :: 
Irisuff:i cient :i reformation 

SUM IS INGREDIENT DISCLOSURE LIST ;; 
J n c I!. u:i ed fo r d i s c I osu re a t 0 „ 1 "■;,   o >;■   c rea te r 

DETAILED WHMIS CLASSIFICATION ACCORDING TO CRITERIA :: 
CLASS A - COMPRESSED GAS::  Does not meet criteria 
CLASS H •- FLAMMABLE & COMBUSTIBLE MATERIAL:;  Does nor meet criteria 
CLASS C ••■• OXIDIZING MATT-RIAL.:■      Does not meet criteria 
CLASS D -■ POISONOUS AND INFECTIOUS MATER.LAS   -DIVISION 1    •••• IMMEDIATE AND 
SERIOUS TOXIC EFFECTS!;  Insufficient information for- classification 
Acute Lethal :i. tyr.  Insufficient information 
CLASS D - POISONOUS AND INFECTIOUS MATERIAL...  DIVISION 2 - OTHER TOXIC 
EF'-'ECTSs  Insufficient, information for classification 
CLASS E -■ CORROSIVE MATERIAL:;  Does not meet criteria 
CLASS F - DANGEROUSLY REACTIVE MATERIAL::  Does not meet criteria 

*** SECTION 16.   OTHER INFORMATION #** 

-ELECTED BIBLIOGRAPHY s 
CD  IARC Monographs on the evaluation of the carcinogenic risk of 

chemicals to humans..  Vol. 23.  IARC,, 1980..  p.. 205-323 
(2)  Hawley's condensed chemical dictionary.  11th eel.  Van Hostrand 

ReinhoId, 1987.  p. 280                       •  ' 
(3)  The Merck index: an encyclopedia of chemicals., drugs, and 

biological*.  10th ed.  Merck.. 1983.  p. 317 
(■'O  HSDB r&card   for chromium.  Complete update on 03/08/88? printed 1989 

01 20 
(5)  Browning., E..  Toxicity of industrial metals.  2nd ed.  Butterworths, 

1969.  p. 119-131 
(6)  Grant,, W.M.  Toxicology of the eye.  3rd ed.,  Charles C. Thomas, 



.i.V'cs6.,  p., ;:::,::•■•: 

(7) Prarit, :-.v)„ lv!„  Toxicology of the eye.,  Vol., :!. „  2:nd ed „  Char lee C, 
'' T'CiUVl::: ■.   1 '^76 ,.     0 .,       29Ü 

(8) Handbook on the toxi ccloq/ of metals.  £Ii;;ev.i.er/Morth-Hol land 
D:i.omec :i. ca!i Press.. 1979,,  p.. 383—397 

;'9)  !>of:u!^-'ntatior! of the threshold limit values and bioloqi c::al exocw.'.re 
:i. ndi cec-„  h 1 h eci.,  ACGll-i., 1986.,  p., 139-140 
(10)  Fire protection guide on hazardous mate rials,.  9th ed,,  National Fire 

:■ c t t:i.on-„ 1986..  p.. 491F--Ä6 
(.1.';.)      Brother:), ck,,   i       Handbook  of   reactive chemical   hiuaros.      Srö   ed „ 
Butter worths,    198a..      p..    192 

'-.. 12)       .1. AftC   monographs   on    the   evAdl. ua»'ion   erf carcinocje'V.i. c:   risks   to   lu/mam 
8: ■ p fj 1 e m e n t   7 ,.       IA [■■ r ,(    ;;. y & 7 

(13)  !:-':i. i'-e prctec: t ion handbook.,  16 th ed „ National Fire Protection 
HSiOc:,. all on,, Ü986,.  p., 5—9'-? ••■• ":,—100 
( : '■•■ -       *'■' i '■! ■>'■'!   not kot.   c?t: :J.ci'.:    to   chomral    na za r d <!• „       .-;| [fjo'-l,,    dune   'j 9 i'O.       n ■■    -■•'': 

.1 reformat:! on   on   chemicals   reviewed   in   the   CHE!v!IHF0   database   :i.r= 
drawn   from   a   number   of   publicly   available   sources.,      A   list,   of 
general    references   used   to   compile   CHEFIlliFü   records   is 
a v a j. |. ,-A h.!. e   :i. n    t h e   ci a t a b a s- e   He 1 p „ 
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* Canadian   Ceirlre   for   Occupational   Health   and   Safety      *: 
* *    *    i    &    *    -i:    *    ;(<     ;i;    #    &    #    >{<    #    5«    #    #    #    $    *    *    £    ;i:    w    £    &    * 

***' SECTION 1 „   'CHEMICAL IDENTIF10Al I OH m% 

CÜOHS CHET'ilCAL NAHE s Copper 
SYNONYMS    •; 

'*'    i.AX'.i •■.' !fv 

>fc   C ,. E.    Eigmen >.    metal    2 
t'AS    Li; .01 '■ :-' ' !'  Y    H-. it'll'' ;;     7,j40" uO-'B 
ETECS   NUMBER!S) ::   GL.b32S000 
i.;H:::P1.; L'A:..    I-1;;■'.'■'!.;. ;... • ::    Inorcianic   copper    compounc   /   Group   Ifr   metal 

element 
MOLECULAR   FORM! JL A s    Cu 
STEUC"( URAL       CMC :; i;u 

**'* SECTION 2„   DESCRIPTION :**:*: 

AP-EARANCE AMI OCCUR :: 
Redd ''. «■ "i.. lustrous me?tal :i odourless« 

ODOUR "•■ H!-'i;:.:::.HOL I-  ; 
No '.'. a pp : .!. i"a ble 

EARNING PROPERTIES :: . . 
.iriL>utTu"isrri' < n '' °o; <i,at:l. on for evaluation,; 

rONEOSli"T ION/E I.IRI f T ■■ 
Uommei-' c:; a.!. q;-adec aro:-? at least. 99",; pure:: special electrical qrades mav 
exceed ••■v.. VV9>; pu r:i ty . Copper may contain trace amounts o'<" other elements 
such ac arsenic,, antimony., bismuth, selenium,, tellurium., zinc, mercury, qo.i 
and si '.i v(?r .. « 6 ) 

USES AND OCCURRENCES :: 
Usea :?. n allovs ;bron?.e, brass) 5 electrical conductors;; construct ion 
materials ( ;:C u ^ !::< :i .n q ,, roofin;;i); ammunition; preparation of copoer' ;:;a!i ts:; 
works .::«"" a r-.:: a i.ectroplatinq:: pesticide manuf acture,. (1 .,2 ) 

*•**• SEC 1 !i OK! 3.   HAZARDS IDENTIFICATION *:**: 

**: POTENTIAL HEALTH EFFECTS ## 

EFFECTS 0>:' SHOP'? --TERM (ACUTE) EXPOSURE r 
INHALATION :: 

Copper dust sn«y   cause temporary irritation of the nose and throat. METAL 
FUME FEVER occurs when freshly formed copper fumes (primarily copper oxide) 
are inhaled,. Extremely fine copper dust may also cause this disease.. 
Symptoms develop in 6 to '38 hours and include headache., metallic taste in 
the mouth., cough., thirst, throat • irritation« shortness of breath, fever, 
sweating and   pain«: in the legs and chest- The illness is not fatal and 
r&co\fBry  occurs within two days. No permanent effects &r&   kn own. Metal fume 
fever has been reported at concentrations of 0.1 mg/m3 copper.(10) Studies 
in British copper refining operations indicate that no ill effects occur at 
copper fume concentrations below 0.4 mg/m3.(14) Since the vapourization 
(boiling) point of copper is high (2595 deg C), it is r&re   that these fumes 
are encountered in industry.(11) Finely divided copper dust is more common! 
encountered. Some of the ill effects arising from working with copper may b 
caused by contamination of copper by metals such as arsenic: and lead,. (11) 



3KIN CON I ACT :: 
''■'let a.1 1 i i.:: conpei' Joes not i ri.iu.re the skin, sxc^p1!: that it c:<<r<    cause 
'i:echa!i :i. cat .^Prasl or,., Imoecded particles car; cause inf !! amma '<: i on of the nerve? 
if imbedded in the 'ski n.. f 1:!. ) Wo specific information is available, but 
copper metal :i «:■, not like!!.)' to be sbeorbec1 through the skin, 

SYE CONTACT S 

Copper dust is not irritating to the surface of the eye except as a "foreiqr 
body"., Blinking and tear ine may occui'1 as the particle;:; sre washed from the 
surface of the eye,, Copper' particles car's penetrate the eye if projected fro: 
a grinding wheel oi" exploci.nq casing,, The imbedded copper particles can 
cause bleeding and rapid f orma tion o'f an abscess,, Greenish-brownish 
c:i scoü.oi (ration of the eye may occur ., Blindness could result. Severity of 
x n.;i u vy   de penes primarily on si:;:e and location of forei qn b :;■'y u", t.he eye* !u 
rufe'   cases ,, glaucoma (increased pressure in the eye u'-y.-. ch could lead to 
b 1::. nd i": e s s ; m a y d eve;:- .1. o p.. ( B /■ 

NICEST!!! ON r 
Copper is a required nutrient ant! concentrations in the- .body are usually 
kept in balance,. (10) Tine toxicity of metallic copper Is dependent on the 
acidity of the stomach and the amount ingested,, Symptoms of notsoninq may 
include metallic taste in the mouth,, salivation,, nausea., vomiting,, stomach 
ache,, diarrhea,, degeneration of blood and liver cells,, qastro-intestinal 
bleeding., decreased urine output., 1 tst!l.essness.; rapid heartbeat., 
convulsions,, coma and dea th,, (!l. 1 ) About 0O"» of cooper inoestecl-, as salt,, is 
absorbed and most is excrfl-ed :i n the feces,. (:!(} It :■ s e-: t -'erne!; ■••■• un!! ikely 

'. i 1 '< (     i.i..y-)<     c y "1 .  •''!"! 1 r •- t :, on :::• would !>:•> i :t(jc , [ c-^cl in ■■'■■.    -A" ■>■ !- <. ■" ■ ■,' <■ o> ■ o '•'"! r ,, 
;:;•;::■ PILOTS 01" i...n.|-.;y■■.-•;: ;::-!v| ((;;>••!RON!! Ü '< EXPOSURE :; 

INHALATION::  Nasal v.) ce vat ion and perforation due to innalation of copper 
have been '"cpo>'ted .-(11 1  These effects mav be attributable to t-'ace 
contamination by sulphuric acid,, 
A wor kor exposed for- six years; 'to copper dust at. 0..066   to C, !! 04 mq/m3 
experienced diarrhea and vomitinq,,  Others exposed to 0.,7'a to 1.. 20 mq/m-3 
experienced genera 1 tiredness and Inead stu f'finsss» ! 11) 
SKIN SENSITIZAl ION::  Rare cases of allergic contact dermatitis have been 
reported in people working with copper dust., (16) 
Wilson':!; ci.'. s ea so,, a hereditary copper s toraoe illness,, in-as r •■:■. ■'• been 
reported as a; '"esu. 1 1 of chronic jndustriai exposu•'■(•:•. tc co-ipo-',. f 1 1 ; 
Copper may acN i.n ccrpi unci i.on witn other chemical agents, or persona!!. 
puyisics.!! p»-"eo is pos i tion s ,. to produce-: .■ i n   some wc 'ker s ,; an :• !! 1 r-oss s i w i 1 a'" 
to Wilson's d i sease,. (11 )  Symptoms-, 'may include kidnoyy ami Eu'er disorder 
and discolouration of the skin and eyes., (8,1.1) 

CARCINOGEN'!! CITY :: 
r-lo huma^ information,. Animal studies suqqesrt that copper doe';; not cause 
cancer . 

TEEATOGENlCITY AND EMBRYOTOXICITY s 
No human information available., Animal tests; are incoocl usive. 

REPRODUCTIVE TOXICITV s 
Wo in fo nnat i on ava i1a bIe 

I'lUTAGENICITY s 
Ho informa t :i. on a.va ri. lab 1 e 

TOXICOLOGICALLY SYNEROISTIC MATERIALS s 
No information available • •• 

POTENTIAL FOR ACCUMULATION : 
Copper, in the form of various copper compounds, is an essential nutrient 
and concentration is normally balanced in the body., Copper compounds m.r(s 
normally excreted in the feces, sweat and to a small extent, the urine. 
Accumulation in the hair, nails, skin, eyes, liver, muscles and brain can 
occur.. (6) 



*** SECTION 4„   FIRST AID MEASURES **:* 

INHALATION i: 
If symptoms are experienced., remove source of contamination or move victim 
to fresh air. If symptoms persist or develop within 48 hours, obtain medical 
advice immediately,, 

SKI hi CONTACT ::       '                       . 
If irritation occurs,, ciently blot or brush away excess chemical auickly„ 
Wash gerrt'Jy and •thoroughly w:;.ih water and norr-abrasi.ve soar,.. 
If particle is lodged under the skin., obtain medical attention immediately,. 

EYE: CONTACT S 
Immediately flu si", the contaminated eye(s) with lukewarm,, qently flowing 
wate.'., holding the eyel id( s > open;, until particles have ::>een removed.. 
if irritation persists,, or if any particles cannot be removed by qently 
washing,, do not attempt any -further methocs of removal.,  Cover both eyes 
with a clean,, drv patch and transport victim to an emerqency mec:i::.cal 
facility., 

INGESTION s 
Have victim rinse mouth thoroughly with water.. 
DO NOT INDUCE VOMITING.  Have victim drink 240 to 300 ml. (8 to 10 ox.) of 
water.. 

If vomiting occurs naturally,, rinse mouth c>r>ä   repeat administration of 

Obta in mod i cal a t ten t ion :. mmeu iatel y ,, 
FIRST AID COMMENT'S s 

Consult, a ph>s:i. cian ind/or the nearest Poison Control Centre for ail 
exposures except, minor instances of inhalation or skin contact.. A!; .';. first 
sid   procedures should be Der lodi cal j.y reviewed by a physician f am i. 1 i.ar with 
the material and its conditions of use in the workplace.. 

■***. SECTIDM :-,.,   FIRE FIGHTING HEASURES ***: 

FL.A8H HO.INT :; 
Not applicable.. Does not burn.. 

LOWER FLAMMABLE (EXPLOSIVE) ;.. I!';; IT (,...r"l. /l.El...) t 
1M/"I T    .'.*I 1"J l""j 1  1     '.* !"■ 1   i' t 

Jpi::EE FLAMMABLE f. EXPLGST 'JE)    1... I !'■ IIT (UFL/UEL) ;: 
Not a pr.L i. cable 

•■M..rn:SIGNITION « IGNIT IHK;)    TEr!!:: ERATtJRE s 
Not applicable 

EXPLOSION DATA - SEMS IT JA'IT y JQ   MECHANICAL IMPACT s 
Stable material.. Probably not sensitive» 

EXPLOSION DATA •••■ SENSITIVITY TO STATIC CHARGE s 
Not app]i cable            . 

COMBUSTION AND THERMAL. DECOMPOSITION PRODUCTS s 
Copper oxide 

FIRE HAZARD COMMENTS s 
Copper in any form does not normally burn. 

EXTINGUISHING MEDIA s 

Not applicable. Use media suitable to -ficjht fire in surrounding area 
FIRE FIGHTING INSTRUCTIONS :                      •  -               "  ■' " 

Not applicable 

*** SECTION A.,   ACCIDENTAL RELEASE MEASURES *** 

PRECAUTIONS : 

Dust or powder: Restrict access to <nr^A  until completion of clean-up. Ensure 
clean-up is conducted by trained personnel only.. Wear adequate personal 



protective equipment. Notify government occupational health and safety and 
(?nvjruni!:ental author:;':;. es. 

:::;...EAN-UP !: 

Stop or reduce leai-; if sate to do so,. Shovel into clean,, ary„    labelled 
containers and covet-,. Flush &r&;;,   with water.. Large spills:; Contact fire and 
emergency services and supplier for advice,. 

**S SECTION 7..   HANDLING AND STORAGE ***' 

HANDLING :: 
Use dust-tight containers,.  Prevent accumulations of dust,, 
Avoid generat ina dust, 
;...abel containers,.  Keep containers closed when not in use..  Empty 
containers may contain res:* c!ue«:; wh:i ch &r&   hazardous., 

T'fOEAGE  S 

(Recommendations ro\-    copper powder or dust..  Some recommeno::, t ions may also 
apply to other Toi'ms of copper metal) „ 

+ -i '<■;  ! .::.     iv. .v. ■',  /••. ) i.e materials,. Store away from incomp:: 
Ctore in suitable,, :i a bellied containers..  keep container:;: i :i.<: htiy closed 
when not in use and when empty..  Protect, from damage,. 
Avoid any dust l:>u:i ld-up by frequent cleaning &nd   suitable cor, struct ion of 
storage :;O'&B „ 
Limit quantity of ma Serial in storage..  Restrict access to storage area.. 
Post warning signs when ap or our iate..  Keep storage area separate from 
populate::! won-: areas..  Inspect periodically for deficiencies such as damage 
or leaks., 

m*   SECTION S„   ExRjBURE CGN'T ROLS/PERSONAL PROTECTION **# 

NOTE ::  Exposure to ■•■n:isi material can be controlled in many 
ways..  V'he measures appropriate for a particular 
worksite depone on how this material is used and on 
the extent of exposure..  This general information can 
be used to help develop specific control measures., 
Ensure th-^t control systems e.r<^   properly designed and 
maintained..  Comply with occupational., enviror.ment.au., 
fire., and cither' applicable regulations.. 

PANELING AND AN AL YS IS :, 
Use appropriate mst rumen ration and sampling strategy (location,, timinq., 
duration., frequency., arid number of samples)«  Interpretation of   the 
sampling results is i-elatec to these variables and the analytical method.. 
NIOSH METHOD(S):;  7300 (elements by ICP) - NIOSH Manual of Analytical 
Methods,.  3rd ed,.  Vol.,, 1;: 7200 (welding and brazing fume) - NIOSH Manual 
of Analytical Methods.,  3rd ed.,  Vol., 2; 7029 (copper, dust *nö   fume) - 
NIOSH Manual of Analytical Methods..  3rd ed „'  Vol.. 1 
OSHA METHOD(8) K  IMIS0730  Copper dust and mists IMIS073I -•■ Copper -fume 

ENGINEERING CONTROLS ;: 
Engineering methods to control hazardous conditions are preferred- Methods 
include mechanical ventilation (dilution And local exhaust), process or 
personnel enclosure, control, of process conditions, and process 
modification. Administrative controls and personal protective equipment may 
also be required. Use local exhaust ventilation,, and process enclosure if 
necessary., to control airborne dust or fume. Locate dust collectors outside 
or where permitted by regulation. Supply sufficient replacement, air to make 
up for air removed by exhaust system. 

PERSONAL PROTECTIVE EQUIPMENT s 
If engineering controls and work practices Are  not effective in controlling 



exposure to this material, then wear suitable personal protective ecui omen t 
including approved respi^atcr;-' protection.. Have appronriate ecu:! n--,'<ont 
available for use :i n emerge'. c:i. es such as spi 3. Is or f:iro, It respH'slorv 
protection is required,, institute a complete respiratory protection program 
including selection, fit testing,, training, maintenance and inspection., 
Refer to the CSA Standard Z94 „ 4—93,, "Selection,, Care., and use of 
Respirators.," available -from the Canadian £ andards Association. Rcxdale,, 
Ontario,, 119 W 1R3„ 

'^PBPIRHTORY PROTECTION GUIDE!...'! NES :; 
NIG3H RECOMMENDATIONS FOR COFFER DUSTS AND MISTS (as CU) CONCENT RA l i DNS IM 
AIR (17):; 
UP TO 5 (iiq/mSi:  Dust and mist respirator.. 
UP TO .1.0 mg/m3;;  Dust ane mist respirator except sinoleuse and 
C|i.i5i",lui"-mask respirator' (if not present as a fume) 3 01- SAR;: or SC3A. 
UP 'TO 25 mq/m3:;  Powered a:i r- ■ J: uri f vine respirator with dust, an;:: m:i:::t 
"?:i I ter ( s ) ;; or 3AR operated in a con tirmous-f low mode,. 
OP TO 50 mq/m3:r  F'u 11-f ace pi ece respirator with high-efficiency parti cud ate 
f i.l. ter is) 3 or f ull--f acepiece SCBAn or f ul 1-f acepiece SAR;; or powered 
air-purifyinc respirator witn tight-fitting facepiece and high-efficiency 
p a r t i e u 1 a t e -filter.. 
UP TO 2000 mo/m3s  F'osiiiv-'e pressure, ful 1—f acepiece SAR., 
EMERGENCY OR PLANNED EN'I'EV INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:: 
F'osi ti ve pressure, ful I -f acepiece SCBA:; or positive pressure., 
luii-tacepiece SAR with an -auxiliary positive pressure SODA., 
■•■■  '-> Ti L;;  i u i .' -'V a <:; o j; :i c ' o r o :: p i. )■■ vi tor with hiqh-et f it: ency per-t ' ..ui  ':, 
f:i .'!. t.e!"(:;:) ;; or- escape tyre SCBA, 
NC'T'E;;  Mc evidence can be found "for- the existence of an IDi.lt, 
NO'Nii. s  Substance reported to cause eye irritation or qamaqe:; tr><; v rec: i re 
eye protection„ 
ABBRRvI A T' [ONS ;;  SAR ~:: suppl lee: -ai r respirator; SCBA -: self - con tair.ed 
breathing apparatus,  IDL }■■)   ■■■■-   Im;itec::!atel)' Dangerous to Life • or t-ieaü 1.1:.. 
NOTE;;  In these recommendations., the IDLN concentration is oefmeo as the 
maximum concentration which would not cause any escape—impai rino symptoms 
or irreversible health effects to a person exposed for 30 minutes i'y: the 
!••• e s p 1 r a t o r f a :i. 1 e d .. 
RecormerüOtions apply on.!./ to MIGSH and MSHft (Mine Safety avid Heai'Jh 
Admin 1 s t.ra t.i.en } approved res: pi >~a to>"s „ 
Air—purifyinq respirators do not protect aoainst oxyqen—def :i. cien '■:. 
atmospheres., 
NOTE::  HIOBH recommenda '.ions also exist ""or copper f ume, {17) 

i.YE/FACE PROTECTION :; 
Chemical safety goggles. A face shield may also be necessary.. 

:d<IN PROTECTION :;  
No specific requirement, but it is good practice to prevent skin contact., 

'ESISTANCE OF MATERIALS FOR PROTECTIVE CLOTHING s 
No specific guidelines ar&  available. Most materials commonly used ;.n 
protective c'Jothing are probably adequate. Contact the manufacturer/supplier 
for specific advice, 

LXPOSURE CONTROLS/PERSONAL PROTECTION COMMENTS s 
Do not eat, smoke or drink in work areas. Wash hands thoroughly after 
handling this material. Maintain good house tee p i-n g . 

** EXPOSURE GUIDELINES ** 

* THRESHOLD LIMIT VALUES (TLVs) / AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) / 1993-94 * 



) InL-^LlGHl ED AVERAGE ( 7LV--TWA) ::  0« 2 «j<j/m3 i. i'urne) :; i niCj/m3 (dus>l«; and m:i.5:t& „ 

n. v COMMENTS s 
Nu f L;:  .l.n many Canadian jurisdictions, exposure limits are similar to the 
ACG1H TL.Vs.  Since the manner in   which exposure limits are established. 
interpreted., and implemented can vary,, oistain detailed irvfornation f^o;i. the 
appropriate government . qency in each ."Jurisdiction,. 

w  PERMISSIBLE EXPOSURE LIMITS (FEI...S) / 
FINAL RULE LJ11 ITS / OCCUPATIONAL 

SAFETY AMD HEALTH ADMINISTRATION (OSHA) * 

IMS WEIGHTED AVERAGE <PEL--TWF) i      0.1   mg/^L (fume,, as Cu);: 1   n,q/;ii3 (dusts ;M~,ö 
I'll. S I'.S ,.  SS Cu ) 

NOTE: The OSHA PEL. Fxn.-vL Euiie Licr-ts are currently 
norr-enf or cea b .1. e due to a court decision..  The OSHA 
PEL.. Transitional Limits are now-   in   •force., 

* PERMISSIBLE EXPOSURE LIMITS (PELs) 
TRANS IT ii ON AL. i... 111I "t S / OCCUR AT !l GNAi... 

SAFETY AMD HEALTH ADMINISTRATION (OSHA) tf 

■IMF WEIGHTED AVERAGE: >.. PEI..-7 WA ">       v    0., :! mq/m3 (f u«:e  as Or);: i mq/m3 (dusts aru: 
?"•! s v.s -• as Cu ) 

*.** SECTION 9.    PHYSICAL. ANL CHEMICAL PROPERTIES +:## 

lOLECULAF' WEIGHT                   :; 63 „5^6 
•Ol-'vERSIOH FACTOR :; 

Mot applicable 
BELTING POINT                      :: 1083 cieq C (198:1. de a F) 
BOILING POINT                      :; 2595 deq C (4703 deq F) 
RELATIVE DENSITY (SPECIFIC GRAVITY) ::  ' 

S., 94 (water- :~- 1 ) 
SOL.UBIL ITY IN yAT'Eh :: 

No 1; soluble 
iiOL.UBILI'TY IN O'-'HER LIQUIDS ;: 

Not soluble in organic so 1 ver T.S „ Reac.i. ly soluble in n i. trie acid (reactsi :• 
very slowl)' soluble in   hydrochloric or sulphuric: acid or ammonium hydroxide 
s o.!. u t :i. o n ( r e a <:: t s ) ,. 

/Ac:'0UR DENSITY                    « Not applicable 
■VAPOUR PREiSSURE:                   » Practically zero at room temperature 
SATURATION VAPOUR CONCENTRATION  s Not applicable 
EVAPORATION RAVE,                  v   Not applicable 
oH VALUE                           s Not applicable 
T.RTTICAL TEMPERATURE              :: Not applicable 
COEFFICIENT OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT) s 

Not a v a i !! a b 1 e 

*** SECTION 10.   STABILITY AND REACTIVITY **# 

STABILITY s 
Stable material, flay turn green on prolonged contact with air due to 
•f o rma t ion of cu pr :i. c c:a r taona te. (4 ) 

HAZARDOUS POLYMERIZATION s 
Does not occur 

HAZARDOUS DECOMPOSITION PRODUCTS : 



Not   öVAilable 
:HCO!V!!::A'T':!:FIL:!:TY ■■•■ HAT TRIALS TO AVOID  S 

A::,!:! ■ v;...;;:\.\£    finely   divided    copper    in    :;:o!rtact    with   acetylene' farms:   exalosivfr 
acety 1 ides ,. (3)      Hate   that   the   acetylene   pressent   in   ethyiene   oxicie   is 
suff :i c:i en t   to   'form   cooper   scetvlids. 

STRONG   OXIDIZING   MATERIALS    (eg.,    chlorates.,    bromstes!    ••••   powdered    copper 
mix    d   with   'strong   oxidanis   can   ex plccle   alien    :;.n:i. tiated    ay   heat,    shock,    and 
EiOfitetirnss   1 i ght   f r:i. c:t :i. on „ (3 t 

CHLORINE &   FLUORINE:.-:  Copper will ::H.. r:-i :;.r, the presence of these n^.^: „ f 3 , 
:jRROs:i:v:i:Tv TO METALS S 

Mot corrosive 

*** SECTION 11 „   TGXJCGLGGICAL INI-TSR NATION *.*."'# 

ecuie lethality data by oral.- clerraa3 or inhalation exposure Are   not 
available,, hut copper- r:etaJ appesvs to have low toxicity by these routes., 
Li,'to ( int. rape-:; tonoal.. ocuse):;  3.5 oc/kg (6);; el emen tal.. copper appears to 
be more toxic than its: salts; by this route.. 
EVE I'RRI'i'AT:IO'HK  Copper- particles: are not toxic when applied to the surface 
of the eve.  Copper And   alloys (brass,, bronze) can cause clouding or severe 
injury when imbedded in the eyes of rabbits., particularly if the particles 
penetrate near the retina., (8) 
1:. FA ■ ODE !>I'E y|. T'Y/I "MLR Y07 0* 0 i I Y '•„■  Oral and intrautenne doses of t 52-i a30 
«.■<:i/Pa copper resulted in developments:: abnormalities and death in the fetus; 
when administered 23 and .it weeks: Drier to mating of rats..  Ho maternal 
tox :.. c effects uei-"e- ODsefved ai trese dose level s.. ( 7,1 t ) 
i i>;!5B data are of Questionable value since in trauterioe. exposure is often 
fetotoxic (15), and the Soviet reports cf oral administration (7) could nci 
be conf :s. •-med „ 
!.,Arü..:.i.NuO;::.N !.L;1 i r ••.      Wh:i. i.e there is; no data for copper' metal« salts of copper 
do not appear to be c:ar cinoq&ni c ,       Copper may modify the course of 
tuoo^i-ioenes:is; of well established carcinogens (azo dyes such as 
bercsanthrene) .. (13)  These findinas Are   not clear and further research i <~. 
needed., 

;fYt SECTION 12,   ECOLOGICAL INFORMATION ***: 

'■H.''!"..    !;    i hs s;   section    :i. s   uride^    devr;- 1 oDT,er; t „ 

**.*: SECTION 13.,   DISPOSAL CONS I DERATIONS ##:& 

Review federal :i provl nc:i a:i and local cover nmen t requ i remen ts prior to 
d:i soosal., Store material for disposal as indicated in Storage Conditions» 
Disposal o-f   dust or powder by secure landfill may be acceptable. Recycling 
of metal is preferred» 

*** SECTION 14.   TRANSPORT INFORMATION ##* 

"¥■*    TRANSPORTATION OP DANGEROUS GOODS (TDG) SHIPPING INFORMATION #* 

This chemical, is not specifically listed in the--Canadian Transportation of 
Dangerous Goods Regulations.  However it may be regulated as a part of a 
chemical family or group Not Otherwise Specified (H.G.S.) (e.g. LIQUID DYES 
I'!..0«S., ) .,  Consu 1t the regu 1 atioil., 

NOTE:;  This information incorporates Schedule No- 18 amendments to 
the Transportation of Dangerous Goods Act., 1992, effective 
October 1., 1994. "  ' 
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ACE HAZARDOUS MATERIALS F )R|v:f:., 

:ä"!ATIOI! #** 

:•!•! SYSTEM (WHMTS) ** 

J;  i.(;:>i::.J      GH!'1'!. S    Ur.AS3H:'ICA F[ OH     » 

uce;;:   ;"■'.:'I   feet   criteria 
•JX-::;    ;..|C,:.'    };..,    :::;r ,::-■::;,;•; fs     ., 

Ii'.suff:,. c:i. <•:••!-■. 1   information 

ITS   INGREDIENT   DISCLOSURE   LIST    s 

Incl iu:>■.-:-<:!   for   c 1s closure   -at   1?;   or   areate" 

- ■"  ■ :!>    '.>.-.r!.l. •>   Li. ''-i > ■; II  I., t" T I.GH   ALC'F.K!:Nu    (,i   r     .;.'t';".r.'A 

i A:3':    i.   -    !!i:   i-L-ill1   FA';:;      Doo<    not   n.< <  {    <• >' , ><■?"• 
■i:: 

T -! Cv 

LANMABLE   &   COMBUSTIBLE   FATFFG 

LIBIZIFG   MA YEFIAF :;      Dcec   net   f 

■    "OK'JUG   AND    IHI-'-i. F'F'.GUJ   I'lAI!1" !V!   ,.       ,..rVl    \ 

I.C   | ;t j-['(  TSr       Insuffi cion-!     i. IT11 offna •'■ i > p   ■';.<■■ 

Insuffi cien t   inforriijitior- 

DIG IS 10! 

t 

'...■;.   !'*tw GF 

L.-....BO :::• 

SLR:N:>GL "; 
<■"'•• cute   Lei 

CLASS   1=   -   POISONOUS   AND   INFECTIOUS   MATEEIA 

- '"'     •   ''   "       •'••' ■•'■ "' 'FJ «  U'.'nt    information,.      beu   ci^F^i, .lui:   < 
'. s ■*'- ('•'■-Li";."   ''G ■■"<;.   (F-Fi: (.. "I C ::       Insuf-f LC:I en t   info   ■•Jiatuion 

UAhuiF-OGENG  IF'';:      Does:   not   meet   criteria:;   nr,\     m   \-r 
•iFRATGGr'il-! 

meet    ":I-:I. ten. a 

F    L   •-    IMMEDIATE   AND 
c'.i Hs?:; if i cat. a on 

i   2   ••••   OTHER   TOXIC 
.v.* 11on   below ,. 

', i:, i 

: .-I'.. 
■• r .   t 

AMD   EN h R Y G "i" 0 X i GI1 Y :• 

'    i  ' ■''< • "''  ::•   i OUt       |"'-:''5U  I.   F-        .'(!' 

• FF'" > i" ..•'>■     FlfF   '." 'i * ::       Irisuff inon 

IA «L. i. i V ■? 
:i n"Gr>" f!is ■:::: o 

for en ce   .!. ist«:., 

<:i    t. <•>■ r at o Q e n :i. c   an;: 

or   questionable,, 

"I 

c; i/r; | 

;. ca.en I. informa Fi OP 
ACT SENS ITI2 AT I OH;:  Doe;;: nc i 
o>- ;' sensi Fi. :ei" ., 
M •:  Insufficient data for ev,y, 

4''-' ' •' '  ■ ■ F'l  i-  hv'.'p h( (:':  >'f •' i or G ■'„' , G c 

• -F '''"'! •'• i -A .: 0F  D■;■:;:;. not meet criGri-.  .••.p, 
ri o t   -j !• r xtstinqr    i m becl d ed   pa r t i c les    can    cans: 

F<n-   F?:F!LT ; .1 :;'A Fi.G! G;       (oc^,   no+   mee-'    c i te r     < 

'"■'        ' '■■•' * ' F>. v      I'Ao i   I.A    ;       Lw)'-'<',   in: ,l    fi ■•'(-- 

■'•■'•'■'•.■■         ?':■-■■>'  -FL-'Of.!.-;.  f   FI A:'FIV"':   FA'T'!■• I't : Al.. .=       ..'■ 

net   reiioi" tec: 

Kar--''   ;::ases   o-i- 

'i    to-   si.irface   erf   eye   is 

eye   damaqe., (8) 

.er 
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DOD Hazardous !'1c?.'ter:i.a-j s Information S- 'stem 
■                                     DoD 6050., 5-i... 
P                                   AS OF i'lav 1994 

—   HUH;: 00M010938 

■   8ararf'acturer 8;;. CAGE:: 21)981     ^T){y^Z£>TrDLJÜ^^^ 
Fart Ho-, J.ndi ca/tor s A           ^ 
"■• a i' -v. !-•! i..:m bei / '!"r a <:l e ' A a m o:; P R OP E i... LA II '•".. E X P:... 0 E '.!' V E., 8 81... 10 ,. tv! 6 *-2F/76M!1 

W                                                                                    General Information 

{■   j. t(••■!!: Name 
■   Manufacturer's Name:: HERCULES INCORPORATED 

i'lamrfscturer'!:, Street:; RADFORD ARLY Aril'lüKn ICH PLANT 
—   ivi a n u f a c t u r e r ' s i::'., 0 ., B o ;•::: 

■   Nan;ifacture:" 's   City:: RADFORD 
™   Manufacturer's States VA 

i'lsnufacturer 's Country;; 
■   Manufacturer's Zip Codes 2414:1. 
B   Manufacturer's Emeru Ph v8: 703-639--7294 

RanufacU.irer 's Info ph #» 703--639-/294 
M   D:i stributor/Vendor M 1:: •^ 

H   Di s t r 1 bi. rt.or/ Vend or" # 1 Caoes 
I.'.;. s'..!' i b u ■'. o r / V e ri d o r v? 2 :; 
Di s T r;i. !.n i. tor/Vend or ?* 2 Cage;; 

H   0:i :!:■•!..!' i Putor /Veiidor ?i 3:; 
Bi   Distributor/Vendor # 3 Cacie;: 

D :i. -ii "< r :i fcn.i t.o r/ven d o r v? 4 ;; 

■   Distributor/Vendor 44 4 Cage:: 
H   S<:i ?■ e"I.v Data Action Code:: 

Safety Focal Points N. 
M   Record Wo» For Safety Entry:; 001 
■   Tot Safety Entries This Stk?*;: 001 

Statun;:: 
Date M3DS Prepared;; 098AN86 

^B   Safety Data Review Date:; laau!...89 
V   3 u p o 1 y   I i'. e m iv! a n a ci e r •: 

r'lSDS Preparer '«> Name:: 

■   Preparer' ' s Companys 
g   Preparer 's St Or P., D„ Box: 

P r e p a t" e r ' s C:;. t y:; 

Ä   !'■' r e p a r e r " s S t a t e:: 
1   r'reparer s Zip Codes 
■   Cther MSDS Number:; 

M3D8 Serial Number:: BI-IVKT 
■   S pec: :i. f :i <::at :i. on Num be r:: 

(   Spec Type., Grade, Class: 
Hazard Characteristic Codes 

M   Unit Of Issues 
■   Unit Of Issue Container Qtys 

Type Of Containers 
Net Unit Weights 

■   NRC/Staie License Number: 
■   Net Explosive Weights 

Net Propellant Weight-Ammo: 
M        Coast Guard Ammunition Coder 



Ina red ien t<»/Ideri t:i. ty   Irrf :»rmi': 

-TopriP-la-y;:    HO 
I n q red j. en ':.::    01 N ] TROTOLUENE 
.i.n :> "T-G ien 1   riequen ce   Number 
Pe--~r,r.-t s    10..00 
!. ri ;:i.' .••'■•d i er. '.    A c ■!..:; o' i   Coo e:: 
lnqre;:l:ierrt   FocaJ.   Point::   H 

•' i' ()''■ '••!   (F1!::'( b;   Numbc r :;    X 1130000 

:>HNR 

,R1 im bei" 
;-'f::.l... 

•5321 ••••:! 4-6 
■'i* ;; '%. .. .;.   •   ir >,- N-. > i Vi: 
,    .1. „ 5   MG/M3 
••nded   L:i. m:i. i ::   M/K :••■■■   N/GRNL; 

'■'i"opr:ietar>':;   NG 
Inqreclients    DIBü'iYL   PHTHALATE   (SARA   III) 
Ine recliei'it   Sequence   Number::   02 
":"ercents   3.00 
'i no t■• ed :i.ei > t   Ac t:i.ori   Codes 
Ingredj.eriT   Focal   Fco.ntx   H 
NIGSl-:   (RTECS)    Numbers    TI0S75000 
GAG   Number::    '13''■>-■'?A•••■ 2 

01 h e !'■   R e com m e n d «•■:■ ri   !... :i. m :i. t :,■    N / K   (F P   N / 0 RI ••! i..) 

'■■'ronr :• et^ ry ::    NO 
Irigredien t::    DIPHENYLAMINE 
'iingredi en+.   Sequence   Numbers    03 
Percent::    1., 00 
I ng r^r- i en t   Act i en   Coci e:: 
Inaredienl   Focal   Points   N 
NI03F!    (R'VECS)    Numbe!"::    JJ7800000 
CAP   N:.M!fbei-s    :i 22--39-0 
' iSHA   i::'Ei...:;    :l 0   !"IG/Ti3 
^CGIH   TI..V-:    3 0   NG/!13s    9.! 92 

; Lher   Re< ommended   L.:J m:i. •-.:;   N/K    t'FP   N/GRNL) 

'"'roprietary:: NO 
Ingredient:; POTASSIUM SULFATE 
'nnredlent Sequence Numbers 04 
"'ercent;. 2 „00 
.!. n q red i en i A c: t i on Cod e s 
Ingredient   Focal   Points   H 
:-:iÜSH   (RTECS)   Numbers   TV 55900000 
CAS Numbers 7778-80-5 
OSHA PEI...S N/K (FP N/ORML) 
ACGIH TLVs N/K (FP N/ORML) 
Other Recommended Limits N/K (FP N/ORNL) 

Proprietarys NO 
I n g red i en t s NITROCELLULOSE ( FLAMMABLE SOL 11)) 
Ingredient Sequence Numbers 05 
Percent s 87 .00 
Ingredient Action Codes 
Ingredient Focal Points N 



/! 09H     (KI'I::'L;:; 

:A3   MuiKsen:    N/ K    (Fp   N) 
JSHA PELS  N/K  CFP N/ORND 

^CGIH   TLVu   N/K    (FP   N/ÜRHL.) 
Ither   Recommended   Limit;:    N/K    (FF   H/GRNL) 

Physs i ca 1 /Chemi ca I   Chara ct e r i s; 1 :i s: •::• 

-ippearan ce   And   Odor-::   HARD   CYLINDER . PERFORATED ;i Siltlü'T I-' v GREENISH   YELLOW 
GOLOR.. ODORLESS.. 

Hail :i nq Point: N/A 
belting Point..». N/K (FP N) 
■Je.por   Pressure    (PH   Hg/70   F)s   NEGLIGIBLE 
Japor   Df?i'iiii.ty    ( A:i. r-■■•"■ 1 ) ::   N/A 

■>D^c:1. f:L ;:.   Gi-a^:i !y ::    :!.., 4? 55 ., WATER™1 
Decomposition Temperature: H/K (FP N) 
Evaporation Rate And Refs <:l. (BUTYL ACETATE--:i.) 
::>o I ub:i. 1 :i. t>•■ In Water: NEGI...IGIB!...E 

;"'ercent Volatiles By Volume:: N/A 
■,'i sro;:si + y;: 
I:>KE N/K 
Radj.oact:iy:i. ty s 
■"■:::■ i- ■ m (R a d i o a c. t i v e !vi a 11) :: 
vi ■:■:< a n e ! :i. s> o (!v! I.'}. 1:,. q a u. s; s>) :: 
!.'<: rr o!•>:!.cn Rate (IF'Y): H/K 
A'..iT.o:i.an:i.'V.si.on Teil parature: 

ire ar!d Exp 1 osio n Ha?.. ■'■:■■.>"d Data 

• .1. assn rein t 
-lash Point Method:: N/K 
Lower Explossive Limits N/A 
Upper Exo.los-j.ve Limits N/A 
lux tin u'... !.sihi.n.:! Med:ia:; BEI...F--OXIDIZING, DELÜGE W/ i-MZ0.,MAY HOT BE ABLE TO 
'UK-IMG MAT!... BEFORE 'IT 13 CONSUMED UNLESS i. RG QTY USED IN SHORT TIME, 
Special Fire Fiqntinq Proc: USE NIOSH-'HSHA APPROVED SCBA AND FULL 
-ROTFC'nVE EtHJ:i.P!vEN",' (Fp M).. EVACUATE THE AREA,, 
Unusual F.; i-e And Expl Fiazrdss EASILY IGNITED ,,H i! GH,., r GOHBUETIBLEnPRO TEGT 
FROM FIRE „SPARKS & EXTREME HEAT . AUTUIGNITION TEMPs383F ... 1?'3C „HAZARDOUS 
DECOMF'GSITION PRODUCTS:: OXIDES OF CARBON. 

Reactivity Data 

Stability:; YES 
Cond To Avoid < Stabi li ty) s AVOID OPEN FLAME* SPARKS AND HEAT.. 
Material! s To Avoid:: OXIDES OF NITROGEN AND CARBON, 
Hazardous Decomp Products:: OXIDES OF CARBON. 
Hazardous Poly Occurs NO 
Con d i ti on s> T o Avo i d (PoI y ) s NONE: 

Health Hazard Data 

LDaO-LCaO Mixtures N/K (FP N/ORNL) 
Route Of Entry - Inhalations YES 
Route Of Entry - Skins YES 
Route- Qf Entry - Ingestion s YES 
Health Haz Acute And Chronics SEE SIGHS AMD SYMPTOMS OF OVEREXPOSURE 



Car <:::i. nc-ger ' c:i iv   ■•••   Is'?!"'::    NO 
Carcii'icge?;-;:;. c::::. t/   ••■•   IHRJJ    NO 
Cai'cincqenj. c:i. ty   -   GSHfi-s    WO 
Explanation   Caret noaen :i. ci tyi:    MO HE! 
Signs/Symptoms   of   Ovei-exp:    EYESsH/K    (FP   N/ORNL) „ SKIM:; TOXIC, AVOID   SKIN 
CON T ACT „ ;i. m ,p .     i. pp:; - f ny ; r. „ AVU . D    i NGL S i j! UN „!!!Hi iA! A i I. IP!;: ) OX IC., AVG 1 !D   INHA   A I 1 < >r\ „ 
Ned   Cone!   Aacravfted   By   E x p;;    N/K    (FP   N/ORHL> 
!:l!niergenc:>'-/F:i.'-st   Aid   pfocs    I::!'-' 'ES;: IN   CASH:!   OF   COM"? ACT,, IPP'iE STATELY   FLUSH   UIT'H 
PLENTY   OF'   LOW   PRESSURE   uJATEF    F'UE   AT    LEAST    la   Mli-iL j l::!S.. RrüFiOx^ü!.   AI-IY   CONTACT 
LEHSES   TO   ASSURE    T'HCDVUUGH   FLUSHING „ CALL   A   FHYSICIAH,, SKIH;: WASH   WITH   SOAP   AND 
RUNNING   WATER., INGFSTION:; CONTACT   HD   UNTIED I AT ELY    ,;i::P   PL ,F! NHA!.. ATION:;   REMOVE   TO 
r RLGFi   c;.!R    *'■•»,!: A"    ANV    i nl. j. T A T'J'C T   SY-Vlt   1 OP'AI 11 Ai...... Y „ t '. -,-...).   A   P ■'-I Y-   '':.".', IA ■'■ „ 

• i... t :L. if Sä'fs Hand Iina and Use 

Steps If Nail Re:L.::^,:>e.::oSp.i. !i !L: CLEAN UP SPILLS IMMEDIATELY USING A SOFT 
BRISTLE BRUSH AND A CONDUCTIVE RUBBER OR PLASTIC SHOVEL. ..USE' CAUTION., 
MATERIAL SENSITIVE TO IMP AC T,, FRICTION AND ELECTROS RATIO DISCHARGE,. 
Neu t r<n !i ± 7 :i. n q Agent:; K/K (FP N/ORNI...) 
Ulaste Disposal Net hods DI3F OSAL MUST BE IN ACCORDANCE WITH FEDERAL .< STATE 
AND LOCAL PECULATIONS ?.>■ P N ; ., BURN IN OPEN BURNING GROUND UN ACCORDANCE NI 
REGULATIONS,, MAY ALSO BE BURNED iH   AH INCINERATOR APPROVED PGP EXPLOSIVES., 
'-yecauticine-Harv:;:; :i.ng/Gtor:i.ng :: AVOID F'Pa.NG TE!VIP ADOVF. 500, :l CaC AEC:,21C .. TaF 

■<0C i C .JR i D.L■"., !S i ST  IC:/! Cu';S ' > M"' O.J i PA!. .: S i A I!:' ,,! '":.. Di!! h AL ECU > C OSHA 
.■'9CFR:I.9:i. ('•■.. '; 09::BA'N-: 9'::CFRa'T SUB;: ART IP, ., 

T'H 

0,:,EN i: L ANE„ KEEP COi-ITA!! HERS Ci. OSiPD „ USE WITH ADEQUATE VENTILATION,, 

Control ileasures 

Respirator/ Protection :• NIOSH/NSHA APPROVED RESPIRATOR APPROPRIATE FOR 
EXPOSURE OF CONCERN (I" P N)„ 
Vent.i. lation;; LOCAL AND- GENERAL. VENTILATION NECESSARY TO KEEP' AIR 
SlTNCENT'PA"' ION BELOW T L V (FP N/ORNL.; ., 

::.ye    Protection!:     tf-ir !::. i Y     üL-ibbi::.;:: 
Jtner   ^ro'Ri i tve   i qui poen t •:    i F AM,: >:: RCO'1-    COVERALLS   ANO   CONDUCT !i VF.   Si-KP S,, 
jiorh.  Hyg:i.en::.'.::   F'racLi cos ::    N/K    (<";"•    N/GRNL) 
SuppI.,    Safety   &   Health   Data;:    ROUTES   OF   ENTRY:: INGEST /SKIN/INHAI...    i. FP   N) .. 



*:   X<   *   *   *:   w   *   V.   *   *   ■*..   &   *:   *   *   *   *   A   *   ft   He   #&***#* 

'*■ c i-i ;:;  F i M F O * 

* Caiis.diiiri   Centre   -for   Occupational   Health   and   Safety     * 
* *   ;}■   *   &   #   *   #   A   A   *   ft   ft   *   ft   ft   ft   ft   *   ft   *   ft   ft   ft   *   *   *   * 

ftftft   SECTION   :i... CHEM3 SAL   IDENTIFICATION   ftftft 

:-r!::;:iv;:!':--l:--'n   RECORD   NU!V*ER ■;    7097 

.;CQHS CHEMICAL NAUE S Ferric oxide 
;>YiO-iY'!"iS    i 

*   Anhydrous   iron   oxide 
t   F.ng 1 :i sh   reel 
A   .'!.' >•■ on    f 1II )   ox ide 
:';    .! ron   oxioe   fed 
ft   ü x y <:i e   d e    f; e i*' 
&   Reel    x rön   oxicie 
■*'   S pe c• i1 a r   i r on 
v   1 ron    ti"iox i <:ic 

"AS   REGISTRY   NUMBER s    I309---37-1 
<OECS   NUMBii:'»■•:■ S .' :;    NU7400000 
'lOLEC oLAi^    FORMULA ;:    Fe2--03 

'  "i ' '!!.''!.   >■■<<.       •■ i   ( ! I ■..<'  '.. 

.ciDie   information   at.    v.n:i 
coiT:pi.ete   and   only   con tains   reaci:-..!. 

<-. •> <:■ 

5 •■ oi • .'-«a t ■ on ...j;-! i'hviriaJb i-••(•" vi ewe i .i.n the CHLM.!. NF ü datab i-no i. s 
drawn froü1 a number oi: puDlicly available source«.. A list o-v: 

general t-eferen ces used to compile CHEMINFO record* 
:--a:ilabIe in the database Hein. 

ft * *: o E C "i" 10N 2 .,   D E 3 C FFÜ P T10 hi * * * 

'■RPEAFAMC;:; AND ODOUR :: 
Dense» cvii'1- fpc powder or lump 

ft* EXPOSURE GUIDELINES ftft 

* THRESHOLD 1.7.1 Nil VALUES OLVs) / AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIAL HYGIEHISTS (ACGIH) / 1993"-94 * 

TlhE-WEIGHTED AVERAGE (TLV-TWA) ::  5 mq/mo., fume (as Fe)-B2 
>'L.'-.t   COMMENTS :: 

B2..  WELDING FUMES:  The TLV-TWA for total welding fume particu.late (not 
otherwise classified) is 5 mg/m.3..  Ensure that the TLVs for specific 
components of the fume are;   not exceeded. 
NOTE:  In many Canadian Jurisdictions., exposure "limits are similar to the 
ACGIH TLVs,.  Since the manner in which exposure limits are established, 
interpreted., and implemented can vary, obtain detailed information from the 
appropriate government agency in each jurisdiction. 

* PERMISSIBLE EXPOSURE LIMITS (PELs) / 
FINAL RULE LIMITS / OCCUPATIONAL 

SAFETY AND HEALTH ADMINISTRATION (OSHA) * 



V|-''i!       ■.-.!:■'   1.   '-I i f  i)     AV'-""i>. AC!"      fpF'T        i UJA ,)      S TiCi/ 'T'O     I. V't.mp .' 

I'lu'iE !■ The 08HA PEL Final Rule t...:i.fr: :1.1s are curreivtl)' 
non-enforceable cH.ie to :"• court decision., The .OSHA 
Pi!:.I.. Transitional Limits are now in   force;. 

A. FERMI SSI BEE ExF OSUEE LIMITS (F'E!...s) 
TRANSIT :i DMA!.. LIMITS /' CCCUPAT KiNftL 

SAFETY ANO HEALTH ADMINISTRATIOH (OSHA) * 

IRE WEIGHTED AVERAGE (REL-TWA)  : :!.(> mq/nC- 

*** SECTION 9.   PHYSICAL AMD CHEMICAL PROPERTIES *** 

iQLF'CULAR   'WEIGHT ::    1 '::•■■} .. 70 

,'.  .  iIHG   ! Ü!'NT "     ! ."■■'.?c'   de';   C 

ILLATIVE   DENSITY    (SPECIFIC   GRAVITY)    s 

5,. 12   ••■•   '5 M 2A    (w<v< ter=;: .1. ) 

SOLUBILITY   IN   WAVER    s 

Insoluble 

■;0i. UPILITY    IN   OTHER   LIQUIDS    :: 

So I.'able   in   ac:ieis 

'A*&   SECTION   IT., t .'OLOi'VO.AL    H-!   01 ,MA LL.TN   * * ■■•■ 

NOTE    "    7 has   sec la on    as   under   deve] onmen 1., 

x^'sfc   SF o f HTM    ■ n „ ■' ."OiL A TORY   ):'F GEHA7 i.ON   #*:*: 

%..%   WORKPLACE   HAZARDOUS   !TlA i"!.:iRIALS    IMr'üF:!vIAT'.i'OH   STSTEM    {' 

TTMIS   INGREDIENT    DISCLOSURE   LIST    :;• 

Included   'for   disclosure   at   !"■;.   or   Greater- 

i-MH.!. i:> ) 

Ev IEW/ F-REF'ARATIOH   DATE    ;: 

c;v :". ■: |o iKi   ■;■ ,-,!]> j;r;A T'OhS    ■: 

P!i:T. - 1 UiA:;    :i 993--0^ 

Trai'i?:'   PEL—TWA»    I993---0'-' 

UFiMIS    i d:i.sclosu''e   lisi..;::    :i 993--0A 



■~    ■•■   w.   % Hi ;(< :*: >f. %   %   %   %   %   %   W-   W   W-   %   :* H- X-   W-   %   W.   ty   '*f.   W$. 

*■                                                    C H E !v! I !••! F 0                     * 

V Lanacian Centre for Occupational Health and Safety  & 
;{< * ^: >^ sf: * >K * * *' * * * *' * *: * *: >^ * >?; >K *' >K * * *: * 

*■*:* SECTION :i. ..   CHEMICAL IDEN'n FICA'i ION **Y 

CEEMEFO RECORD NUMBER            :; 550 
CCUHS CHEMICAL NAME              s.Magnesium oxide 
BYMOHVrlS " 

^ Calcineo brnrite 
'■'¥   L- a .;. '..■i'! on *rao i'! es i a 

■f C-Hlc::iriK! ciagneEi te 

* Magnen ■•). a 
5? i.J :'>•'■"! ('■■• de fil:':'((/i"i OSX UO 

TRACE NAMEi'S) s                                               ' 
Magcal 
Mag I :i. te 

CAS REGISTRY NUMBER                :; 1309—4S—4 
R1ECS HUIV!BER •:. S) ■                  - r.    0113850000 
CHEMICAL r'A'-II 1...Y                    :: Magnesium compound 
MOLECULAR FORMULA                  :: rig -0 

*:**' SECTION 2..   DESCRIPTION **# 

p.i■■ t i Ai:.'i"'HC':'. AJ'I:' ODlf ;L :; 

Fine jdoufless v-t h i t e powder:: hygroscool c (flbsoi'bB moisture front the stir)., 
OCCUR 'T HRE-SHO!.. V    \: 

Odourless 
WARNI.MO PRORER'TIES :: 

None 
CC!1'::'0SITI0N/RURI'!'Y :: 

Magnes; :i. urn oxide is available commercially' as ;::aust:i c-cal clned magnesia, 
deao-Curneci magnes:ia ::mä   fused fliagnesia. Impurities car; incluoe silica,, 
lima., potassium,, aluminum and iron compound;».. Occurs in nature as the 

Used in making refractory materials (crucible;;:., furnace linings., fire 
l:> "• i c k ) ., magnesia cements, boiler—scale compounds., " pcwderec1" oils,, petroleu: 
additives., ■fertilizer,, Used as a white colour standard;; reflector in optic:«'. 
instruments:: food arid feed additive:; semiconductor;: inorganic rubber 
a'c c e I e r a tor ,. Us-ed in pulp and paper manufacturing. 

**# SECTION 3.,   HAZARDS IDENTIFICATION ##* 

** POTENTIAL HEALTH EFFECTS ** 

EFFECTS OF SHORT-TERM (ACUTE) EXPOSURE s 
INHALATION s                                      ,  • 

Magnesium oxide dust is slightly irritating to the nose and causes little 
adverse effect on the lungs. Evidence from a laboratory study using human 
volunteers showed that inhalation of freshly formed magnesium oxide fume c:a 
cause a mild form of a flu-like illness called metal fume fever.(6) Symptom 
of metal fume fever occur 4-12 hours after exposure and can include cough. 
sweating, headache, fever, muscle aches, nausea, vomiting and tiredness. 
Recovery is complete.. The volunteers were exposed to 4-6 mg/m3 (has been 



incorrectly reported as ';K>0--600 mg,-''m3) -for less; than 10 minutes and 
ex':;;?r:!e;'M::?L "''<■ ■■..■■er And t :i. i'';••'■■;:!n es s.. Howevef „ there have !::■ <->:■ si-.- r'ä :'ic? reports o'f 
(;I51A1 "?"•. I::'KV ft'-;r:' caused by industrial espostn e to magnet :i u :i oxide oust.. ('5 ., 6 

SKIM COHl'AET ;: 
Not absorbed through the ski n ,. Hot :i. rr:i. ta I ino to the sK.in,, but use of 
riuor; M- W-.-U h:i no > '"C.< (.riui"e::; to rcnovr du* t m-:v ( au4 o sr i ■ "i  •■' >■ i tat .ion« 

EYE CONTACT ? 
Dust   is   s:.iiohi.Iy    i rri ta t:i.ng    to   eyes,,    Some   tesrinor    PI inking   and   mild 
i ""fii| o1' a ■ ■■■    | > /■■: ■ ■ r i   f-ij   v   o; car    a-;:    nar 1.1 .ci er    AV<     r:i ua: ,:,c'    : > (in   the-   sarfaM    f ■"?    the 
eye- 

INOESTION   :; 
P r a '■'.:t. :i . ca 11 y non — tox i c   by inqestion. 

EFFECTS OE L0NG--"i'i;:-Rh «CHRONIC) EXPOSURE :; 
INMALAT'IOHä  Long industrial experience with this ma ter:i a.I. has; shown that 
::. t can cause only minor.. r(?versible health effects on the lungs.. (1) 
i on..'i ■•■•■!'.(■; !■■!; e v rr'SAU"! ■■?:'■ to i'aah < ; >  ; ran ir at i ons or rust, mav a.us:C in' i f:a!a3d 
mucous flci* in    the; nose arid respirator)' s:ys tern,, (2)  This, condi t:i on usually 
disappear?:; after exposure ceases,. 

CAEGINOGENICI'TY :: 
Ho human information available« Animal studies by injection produced 
inconclusive results« 

TERATOGENICTf'Y' AND EHBEYG1 0>: ICIT Y •„• 
Mo spec:;. 1:i c i nforrnati on available but adverse effects: on the unbor-n child 
fire u""! I :i rely.. 

REPRODUCTIVE TOXICI ;'Y ;; 
••'o specific :i.nfoi• n = ;v>t:i.on available but no reprodu "live effects are expected,, 

,viU'T AGEHICI'I' v :: 
No in"' or ma t ion avsiiable 

TOXICOLOGR/ALE'V SYNF* GISTic MATERIALS « 
Ho :i. '"i f o r'ma t;:. on a. v a 1.!. a b 1 e 

-THEN'? IAi.. FOE ACCUMULATION ;■ 
Does not -Accumulate.. Excess;- magnesium, ion i :::■ rapidly excreted in the? urine.. 

*** SECTION 4.,   FIRST AID MEASURES **4 

I"f: syi.iptci.es A"'':::   experiencec, remove source of csimitani nation or move victim 
to free'" a:ir„ af sym!s terns osrsis t or a "f lu- l:i. ;-'c illness develops;-. later., 
obtain i!'ri;".iica i advice immediately.. 

tKJK   COMTAO'f s ■ 
If irritation occurs., wash gently and thoroughly with water • and 
n o n ■••• & b r A s :i. v e s o a p., 

EYE CONTACT s 
.I"f: irritation occurs., 'flush the contaminated eye's) with lukewarm, gently 
•flowing water until particles have been removed« 
If irritation persists, obtain medical advice immediately.. 

INGESTION s 
No health effects from ingest.ion expected»  Rinse mouth with water and 
ti ri n k some wa ter.. 

FIRST' AID COMMENTS s 
All first aid procedures should be periodically*reviewed by a physician 
familiar with the material and its conditions of use in the workplace. 

*** SECTION a..   FIRE FIGHTING MEASURES *** 

FLASH POINT s 
Not combustible (does not burn) 

LOWER FLAMMABLE (EXPLOSIVE) LIMIT (LFL/LEL) : 



Not   appl. i cab .!.e 
jr!:;":;:-- !:n..A!v!-:viAT;'!LE  IEXPLPSTVE';  LIMIT  CUEL/UEL)   s 

YuroiGNi"i IG!-!  (. .D^j.i.i: v löri)  TEMPERATURE  s 
Not applicable 

EXPLOSION DATA ■••• SENSITIVITY TO IIP CHAN IC Al... IMPACT :: 
No t s e n s :i. i :i. ve , Ö ta b I o ma t e r :i. a I,. 

iXPLOsrou DATA ■■•■ SENSITIVITY TO STATIC CHARGE :: 
Not api:,l:i cable 

COMBUSTION AND IHERMAL DECOMPOSITION PRODUCTS s 
None 

EXTINGUISHING MEDIA s 
Doss ' no l burn,. IK:;.'? media appropriate- for surround! no fire,, 

Y*4 SEC ; "j ON d ,.   ACCIDENT Al... RELEASE MEASURES :~*Y 

RE CAUTIONS i; 
Restrict access to area until completion of clean—up., Ensure clean—up is 
conducted by •trainee! personnel only.. Wear adequate personal protective 
equipment.. 

:;!..!;: AN--UP :; 
Use vacuum equipped with HE PA filter(s). Alternatively., dampen spilled 
material wit! wate»" and showe'J into clean,, labelled containers,, Cover 
containers., Plush area with water» 

>k*i SECTION 7..   HANDLING AND STORAGE **.*■ 

iAMDLuMG :: 
Use dust••■• t:i.'eii";t labelled containers..  Keep containers closed wnen not in 
use..  Good heu.sekeeDinc is important to prevent accumulation or dust.  The 
use of compressed üir   to clean clothing, equipment etc, is not v ecoinmended.. 
Avoid qenera L;l no <:iust, 

£T0RAGE :: 
Store? away fv om in com pa ti ble materials such as strona acids   and 
in terhaloqc r <;: , 
Store :i!"' su:J tanle,, labelled containers,.  Keep container's 1.1 q h 11 y closed 
when net in '.•.;•:■>.;■' a no' wk-." empty,,  Protect from da/iiaqe. 
Avoid an/ dus1' build-up by 'frequent cleanina and suitable ccnsir'nc'licn of 
storage are--. 

##*' SECTION 8„   EXPOSURE CONTROLS/PERSONAL PROTECTION WXX 

NOTE! S  Exposure to triis material can be controlled :i n many 
wa/s„  The.measures appropriate for a particular 
worksite aepend on how this material. :i s used a"ic   on 
the extent of exposure.,  This general information can 
be used to help develop specific control measures., 
Ensure that control systems are? properly designed and 
maintained.  Comply with occupational., environmental, 
fire., and other applicable regulations« 

SAMPLING AND ANALYSIS t 
Use appropriate instrumentation and sampling strategy (location., timing, 
duration., frequency., and number of samples).  Interpretation of the 
sampling results is related to these variables and the analytical method. 
NIOSH METHOD(S):  S369 - NIOSH Manual of Analytical Methods.  2nd ed.  Vol. 
3; 7300 - NIOSH Manual of Analytical Methods-  3rd ed.  Vol. 5. 

ENGINEERING CONTROLS . 



When there is Äsi-gs cc-j.e us? D-f this material, (eg., baqqinq ooerati' 
i''hG're duct, may be qwei -a ted , loca] exhaust ventilation :••'•> •> ;•>' or ' w:l. thoi 
proceed enclosure may be ne -sssary to control airborne du«:t.. Supply 
vu'-::f icieni rep!! a cement air   to mate up for air removed by es hau«.i ' <::v<~- 
dust co 11 er:-Pina system attached to the ventilation svs' + r*m ,r.av hp,   r,i,r, 

PERSONAL. PROTECT iv'i;; EQUIPMENT :.                         ' 

Ji'i) or 
■. t 

.em.. A 
:ssary„ 

if engineering controls ana   work practices are not :sf f ect:?.-. • in cent; 
exposure to thic material, then w&ar   suitable personal prctect:ive ecu 
inc.'! uding approved re<;:p.i.-■ aiory protection,, If resp j. ;■atocv >:.,-0 ! {?rt i .:,n 

'oiling 
.1 omen t 

required., institute a complete respiratory protection procram :incj.ud:i 
selection., f 1 V tes: t:i no ,, training., maintenance and inspect! en .. Refer ■ 
CSA Standard Z94,e--93, " Se!i ec+:i oh ., Care., and Use of Rec nir a tors „ " av; 

.o" the 
.:i :iai:?:ie 

•<:rom the Canadian 3 band,:* ;• c s Acsocia tlon„ Eexdaie., Gntaria,. :19U iR-»„ 
RE'Sf'-'-lRAT'OPV PRG': EG- Km: Go ; ..Oil1 INES E 

No opeci f i c gi. .;.■•;■.,■• j. ;.j,os a r.:■•• *•,:? i1 ab 1 e „ 

Av approved r ec •.;■ r a'» or s'.'.i.tfble for protection <roa,   du^-u:: ::,/■ ;•■ b<- a dec 
Contact the manc'v:YM::turer/sunpl xev   for specific advice.. 
The respirator use :i. :i mi tat:i one specified by the approving aoency arid 
manufacturer must be observed.. 

EYE/FACE PROTECVJOh! s 

uaie. 

the 

Ho specific requirement., but. it is good practice to \,mar   chemical sal 
Qoqci 1 es „ 

ety 

SKIT-! RPOTEC'T'lOb :.; 

No sDeciTi c regivi. remen t„ bit is it good practice to prevent, skin con') 
bit«'"   coveralls c lone slaves ar\d    pants to prevent accum-bi at:s or of c 

a c t» 
u«;t on 

REBIS'I A!ICE DF   MA T Eb I ALS EGR PROTECTIVE CLOTHING s 
Most fflfitfri'3 rib:; commonly u<;:ed m protective c.'.t othino are n'cbalOv .v(.'-i <.■..,•■. uate,. 

*'* EXPOSURE GUIDELINES ** 

;j,- THRESHOLD LlHl'f VALUES (TLVs) / AMERICAN CONFERENCE tN:: 

GO^ERNMENtAL INDUSTRIAL HYGIENISTS (ACGIH) / .1.993-9^ * 

TlNE-UiEICH'!";iu AVERAGE GTL.V--'VWA.> ::  10 ,na/m3., f Maqneci nn. rw-r;-, ••<,',«.*:. i 
TL.V COMMENTS s 

NU Hr..::  In many Ganacian juriEdi etions., exposure limits jrs similar ■'.■;: the 
AL-Oii-i IL.A's.,  bir:cc the mariner :i.n which exposure limits arc ec tabl :i etc 
interpreted., anc implemented can vary,    obtain detailed in":crm*t:j on fr 
appropriate government aq&-,ry   :j n each .iurisdicti on „ 

d ., 
ofi'i the 

* PERMISSIBLE EXPOSURE LIMITS (PELs) / 
FINAL RULE LIMITS / OCCUPATIONAL.' 

SAFETY AND HEALTH ADMINISTRATION (OSHA) * 

TINE WEIGHTED AVERAGE (PEL-TWA) s  10 n.g/rr.3 total particulate (magnesium 
fume > 

oxide 

NOTE:; The OSHA PEL Final Rule Limits are   currently 
non-enforceable due to a court decision.. The OSHA 
PEL. Transitional Limits &r&  now in force. 

* PERMISSIBLE EXPOSURE LIMITS (PELs) 
TRANSITIONAL LIMITS / OCCUPATIONAL 

SAFETY AND HEALTH ADMINISTRATION (OSHA) * 

TIME WEIGHTED AVERAGE (PEL-TWA)  s 15 mg/m3 (total particulate) 



Ä*:-!<: SECTION 9„   :::HYS ÜOAL AND CHEMICAL PROPERTIES Ytt 

riOLECULAE WEIGHT :: 40„32 
CONGEESIOH EACTOR :: 

Not appl :i csble 
n Si... TING POINT » 2BOO (!•.. ;• C (5072 deg'E) 
BOILING POINT - 3600 deq C (65:1.2 cieq E) 
RELATIVE DENSITY (SPECIFIC GR-vEf; ) s 

3 . 58 ( water- ="■ :l.) 
SOLUBILITY IM WATER ;: 

Very s I i q h t1 y   so.1. u b 1 e (fa•'■ "is- maones i um hyd ro x i de.) 
SOLUBILITY :I;H OTHER LIQUIDS :: 

Soluble in acids and aomorr;.i'0 sal >:. solutions,. Insoluble in a 1 c: ::< r cU. „ 
V ■";!"• OUR DENSITY ;; !-;ot -applicable 
VA'-OUR PEE3SURE ;; Essen tial ly zero 
SAIUEATIGN VAPOUR CONCENT RAT.U:L r    Not appl:i cable 
EVAPORATION RATE :: Hot. applicable 
pp VAL.UE ;; 10„3 (saturated aqueous Eolu'tiD': ■ 
CRITICAL TEMPERATURE ;! Not applicable 
C0!U::T ICIENT 01" OIL/WATER D1ST RIBUT"\ ON (PARTITION COEFFICIENT i :: ■ 

Hot applicable 

Y'oi'Y SECTION 10.,   S': ADILIT Y AND REACTIVITY Y-P* 

■STABILITY ',' 
Stable 

HAZARDOUS POLYMERIZATION •;■ 
Does not en: cur 

•IA Z ARDOUS DE COM POS-1 'VI ON PRODUCTS s 
None 

INCONi" ATIBIL1TY •- MATERIALS TO AVOID ;: 
I N'T ERHALOGENS (eg. BROMINE PENT AFLUOE IDE) •-•• fire some time« result« from 
contact,. 
STRUNG ACIDS ■••• can react vioocous.i. i1,, 

CORROSIVITY TO METALS :; 
Not corrosive 

YYY SECTION 11 „    T'OX.iXOLOGICAL I HIBERNATION '*:•?* 

No standard acute tcxxcity  'aüues <nre   available., 
CARCIN0GENIC1TY (hamster)::  mü-a trachea! injections produce;:: a s:u:m if i cant 
increase in the incidence of tumours in lymph nodes, iiver and spleen but 
not.:i.n the r e« pi<- atory sys'em„  Injections of fiiaqnesium on.ee anc 
c-iethylnitro=amine5 a known cancer-causing agent, diö   not produce a 
significant increase in tumours.. (7) 
The significance of this study is not clear.  The route of exposure 
( intratrachea.l. injection) m*kes the study o-f questionable relevance to 
workpiace exposure.. 

*** SECTION 12-   ECOLOGICAL INFORMATION *** 

MOTE s This section is under development. 

*** SECTION 13.   DISPOSAL CONSIDERATIONS *** 

Review federal., provincial and local government requirements prior to 
disposal. Disposal by secure landfill may be acceptable. 



*** SECT 1 OK ;!<:;, 

** TRANSPORTATION OF DANGEROUS GOODS (TDG) SHIPPING INFORMATION ** 

This chemical is not specif i call.li y II. is ted in the Canadi an 'irsnüportfttiiDn of 
DangenDusi Goods Rec,-..».!.a t.:l.on«:.,.  F;owever it may be regulated as ■:■:•   Dirt erf a 
chemical •family or group No:. Otheruii se Specified (N.O.S,) <e.,"<:)„ LII QUIP DYES: 
N „ 0., S„ )„  Cons »..ill. t tfis i' OL;!. . i ■•:■■ I' :;.•::■ ;"i., 

NOTE:;  This i n fo r;na t :i on i n cor por a tea 3 c heel u lie Ito, 18 amend.men ts to 
the Transportation of Danqecous Goods Act., 1.992« effective 
October :; ., 11.994.. 

•#*# SECTION :l.":': „   REGULATORY INFORMATION *** 

*:*: WORKPLACE HAZARDOUS MATERlilALS INFORMATION SYSTEM (WHMIS) ** 

-ROFOSED WHMIS CLASSIFICATION s 
Does not meet criteria 

AIHMIS HEALTH EFFECTS :: 
Does net meet criteria 

,UI-IMIS INGREDIENT DISCLOSURE LIST :; 
i.nc i.tided 'for ei sell.osure ai 'i. ■•'•,' or oreater 

DET'AILED WHl'II S Ci... ASS I AI CAT ION ACCORDING ": 0 CRITERIA :: 
CLASS A •- COMPRESSED GAS:  Dees not meet, criteria 
CLASS B ■■■■   FLAMMABLE & COMdHISTIBLi: MAT ER I AL;:  Does not meet criteria 
CLASS C -- OXIDIZING NATERli Ai. :;  Does not meet criteria 
CLASS D -■ POISONOUS AND INFECTIOUS MATERIA!   DIVISION 1 -•■ IMMEDIATE AND 
SERIOUS TOXIC EFFECTS::  F'ronabli. > doe«; not. meet criteria,  To>; :i. c:i ty 
information is incomplete tn.it related materials do not. meet criteria» 
CLASS D -• POISONOUS AND INFECTIOUS MATERIAL.,  DIVISION 2   •■- OTHER TOXIC 
EFFECT'S::  Probably does not meet cri teria.,  Toxicitv info<"ma t.ion is 
i n coiüD li ete but reiated material;::: do not meet c <•":;. l e r :i a ., 
GLASS Fl ■••• CGRPOS'lVE MA TF1R.I1 AL ::  !).:;e;:: no t meet criteria 
',1 HF;,-, I  -■ DHNGI LOUGI .V L!: AC ! li v'i!' ivL u i 111 A- :•  Dot- a no I meet c. »■ : i'c;i.n; 

•v- c -:>\::.'. I i.O  :.o„   ü'Oir'R INFORMATION *:>f* 

SELECTED BIBL.1I0GEAPHY :; 
t 1)  Documentation erf the threshold limit values and biolooical exposure 
i n d j ces.,  5 t h ed .  ACG11- ., 1986,  p., 3 5 ;|. 
(2>  Patty's industrial hygiene and toxicology.  3rd rev- ed..  Vol., 1 .. 
John Wiley & Sons., 1978..  p., 183-:! 85 
('ä)  Patty's in das trial hygiene and toxicology.  3rd rev. eel.  Vol. 2A. 
John Wiley &.  Sons., 1981.,  p.. 1740-1749 
(6) Drinker., P.. v   et al.  Metal fume fevers III. the effects of inhaling 
magnesium oxide fume..  Journal of Industrial Hyqiene.  Vol. 9, no., 5 
(1927). p.. 187-192 
(7) Stenbackj, F.G., et Al«      Synerqistic effects of diethylnitrosamine and 
different dusts on respiratory carcinogenesis in hamsters.  Cancer 
Research.. Vol. 33 (Oct., 1973).  p. 2209-2214 

Information on chemicals reviewed in the CHEMINFO database is 
drawn from a number of publicly available sources.  A list of 
general references used to compile CHEMINFO records is 
available in the database Hein. 



I 
I ■ :.■, ! .'...; ; fv:f  I .!(.)■• DA '!!  ;. 

;!■■'")!.; INDICATORS :: 
x    ••■ '■ i iA'-!   .'I w;";••■ >'>7J 

1 -'I ''i    ,.:>     ( {., x <•■■ '' i. - y- U!'i ■    '1 :l.''   !.' 

!  ...n   ,    ! ''.'.I . ••-'K U.'A S     .).V'-v.3-■'.'''■! 



■ 

%   W.   *   * '%   W-   *   %   #   *   *   *   %.   %   %   *   *   %   %    X   *   *   W-   *   %   %.   *   * 
*                   C H E 11 I N F 0                     *: 

# Canadian Centre "for Occupational HeaJ tn and Safety  * 
* * W.   W.   W.   W.   * * :« * W   :*: * # * * * W.   *: * * *: * * * *' *: * 

:**:* SECTION :i. .,   C, 'EMICAL IDEN'V IF ] CA "1 ICH *** 

CHEMJT-F'O RECORD HUM BE«             ;; 9 
CCGHS CHEMICAL HAiv!E              s Potassium hydroxide 
SYNONYMS :: 

* Caustic potash 
W-   Potassium hydrate 
* Lye 

- * KGi-i 
H- Hyds-oxyde de potassium 

CAS REGISTRY NUMBER               :i .13I0--S&-3 
OTHER CAS REGISTRY NU!1BER< S)      s 29857~72--a 71769--53 ;-4 
PIN (UN/N A NUMBER (S ) )             :: .1.813 18:! 4 
RTECS NUMBER(S)                     s TT210000U 
CHEMICAL EAMII...Y                    :; Alkali hydroxide 
MOLECULAR FORMULA                  ;: H-K-0 
STRUCTURAL FORMULA                 :: KOF' 

**•!< SECT I OH 2..   DESCRIF ■ ION *** 

APPEARANCE AMD LilJ'OiJR :: 
White? odourless solid..  Available as pellets,, flakes, .Lumps or sticks. 
Common! y available in solution,.  Hygroscopic ; absorbs moisture from the 
a :i. i-) .. 

ODOUR THRESFin! u    !: 

Del our .1 es -.:> 
WARNING PROPERTIES s 

Poor "" no oeiejur 
f'fiIv;or.o •;■■; '!'"■!> -'"("'I 4'-,' T "' v  « W1.. 1 h   '...< w .!. :      .1. ...:f  1.   .   '...'i. .1.     '.      I: 

Available commercially at B3--92"» purity.. Contains .'lot moi-e Than 3.. 5vv; 
potass,:; um csrbünate-. Remainder is p r</::d om:;. n an tlv wate'"., '■■f(?ry   hiqh purity 
graces <, 9 ;■"•■.•;•.■•.; are commercially available,, 

USES AND OCCURRENCES r           ' 
Manufacture of soaps., printing inks., paint and varnisn rs/novers,, dyestuffs., 
liquid fertilizers and herbicides:; electroplating., photoengraving and 
lithography; electrolyte in alkaline storage batteries and some "fuel cells;; 
mordant for wood;: absorbent for carbon dioxide and hydrogen sulfide:; organs. 
synthesis; food additive. 

*** SECTION 3-   HAZARDS IDENTIFICATION **■* 

** POTENTIAL HEALTH EFFECTS ** 

EFFECTS OF SHORT-TERM (ACUTE) EXPOSURE :           .• 
INHALATION : 

Irritation of the nose, throat and lungs could occur due "to the corrosive- 
nature of potassium hydroxide« However, severe injury is usually avoided by 
self-limiting sneezing, coughing and discomfort,. 

SKIN CONTACT : 
Extremely corrosive. Capable* of causing severe burns with deep ulceration. 
Can penetrate to deeper layers of skin causing permanent scarring and 



possi b.iy   death.,   Corrosion   can   continue   until   '■■ errovsci „   äeveritv   o'f   in.jury 
denends^   on   the   ccnceirti'filion   -arid   durati on   o";"   e>:;: os;urc..   Burrs;   a!"fj   net 
immediately   painful;;   onset   o'f   pain   may   be   minn ts;   to   , tours» 

EYE   CONTACT    ;, 
Extreme.!.}'   coi'rcrei'JC-!.   Can   penetrate   deeply.,    causing   irritation   or   severe 
burns   descending   en   the   concentration   and   duration   of   expc?(r"e,    In   severe 
easier».,   v i. c.   'a i :i on   and   permanent   blindness   may   occur,, 

INGESTION  S 
There   are   n<'.   reoorted   cases   o'f   industrial   wcrkers   incesxino   ootassrium 
hydroxide   or   its;   sokitions,,   Should   ing&stion   occur»   severe   c a i 11;;   burning   of 
the  mouth,,    throat   and   esophagus■?,   vemi ting :j   diarrhea:;   collapse-   and   possiible 
deaf"!   may   res;uii i „ 

EEEEC'l'S   i'W   LONG-TERN    (OHR ONIO)    EXPOSURE    :; 
There   have   been   no   ciocufiientec   effects   öA'.B   to   i: onci- ie'"m   e- x noseire   t.o 
potass turn   hydro-i oe .,      Repeated   skin   contact   mev   result   .i.ri   J ' y i n g ;:    cracking 
arid   xrrf lan^i? t:i on . 

CARCINOGENIC! Y"I" :; 
Potassium and sodium hydroxirfe have been implicated as; a causie o'f cancer <of 
the esophagus: in individuals who have ingested it., "i he cancer may develop 1 
to Q2.   years: after' the ingest ion incident.. Similar cancers have been observe 
at the sites: of severe t her mail burns;« These cancers: may !>; duo? to tisssue 
destruction arid snore- formation rather than the action erf the hydroxide 
itself,. 

TERAT'ÜGENTC.n'Y AND EMJ-iiEVOTOXICI'•' Y ;: 
it n f orm a t:;. c• "■ nc i a v-a 'i.''. a bii. e 

RER'RübUÜTiii'^E 'TDXICÜ'fY !; 
Information not a' 'a:;, ii.able 

^UTAGEHiiiCI'TY ;: 
Insuf f :i c:::i en t. 1 nf ormate on 

TÜXICOLOGTCAL.L r SYriERGIETlC NATEEIALS :: 
Information nol available 

POTENT if Al. i::'uR: ACCUMULATION :: 
Does; not accumulate 

TH-t SECTION «„   FIRST AID MEASURES *** 

INHALATION i; 
Remove source •::;'• contamination or move victim to frech a::. % Obtain medical 
advice i mmo'- ci a. t. eii. y , 

SKIN CONTACT ;; 
Avoid direct contact with this chemical.. \riK#r   impervious: protective 
g!oves;,: :i f nece=;eary..  As; quickly as; possi bil.e., flush contaminated ^.r^i-x   with 
il.ukewarm., gently running water' foi'- at least 30 minutes:,, by the clock. 
Under running ua ter ., remove contaminated clothing., shoes;., and   leather goods; 
(e.g. watchbands;., belts;)»  If irritation persists, repeat flushing«  Obtain 
meel i c& ii a 11 en t i on :i. mmed :> a te I y»  Cornpil e te 1 y  d econ tarn ina te c il o t h:i. ng .. s hoes 
and leather goods; before re-use or discard. 

EYEii CONTACT . 
Immediately -flush the contaminated eye(s) with lukewarm, gently -flowing 
water for 30 minutes., by the clock., holding the eyelid's.) open.  Take care 
not to rinse contaminated water into the non-'-af'fected eye.  If available, a 
neutral saline solution may be used to flush the contaminated eye(s) an 
additional 30 minutes.  If irritation persists, repeat flushing»  Obtain 
medical attention immediately» 

INGESTION . 
Never give anything by mouth if victim is rapidly losing consciousness, or 
is unconscious or convulsing.  Rinse mouth thoroughly with water.  DO NOT 
INDUCE VOMITING..  If victim can swallow, have him/her drink 8 to 10 ozs. 



I 
I 

ibc^O   to   300   ml)   of   water    to   dilute   material    iri   stomach.:       If   vomiting   occurs 
:-•■# tin' a 1.'! / ,    ha ■■?<■■•   v:i. ctio   lean   forward   to   reduce   risk  of   asp.:. ■'••■■. t:i on ,,      Repeat 
:vu:iminis irati on   of   u a •!.■■■'- ,       Obtain   medical   attention    i n.w c; :i at .<■;•''. v ,. 

F'IRST   AIn   LOHNENfS    ;; 
Provide   gern-eml    supportive   measures    (warmth,,    comfort   and   rest),,    Consult   a 
physic:!*!":   anc/or    the   nearest    poison    control    centre   for   all    cases   of 
inges tier:   or   eye   contact   and   all    but   trivial    esses   of   inhalation   or   skin 
contact,. 

*S* SEC"! ION I.V..   FIRE: FIGHTING MEASURES *** 

-LASH POINT :• .   " 
Mori —("Ofi-bust :i. bl e (doe:;: not. burn; 

..OLEE F!..ANLA<L.i:: lix-'LOfiyfi :...I*jI'r U...FL/LEL) s 
Not 9DPi :.calbb- 

li::;::;.:;;v FL.ANNAcL.ft f E «'i:; Li 3S ILL. ; Ll.öT'f  ( UF L /UEl... )  S 
Not as:>pi '■> can!; >■:■■ 

AoTOIGNI'-'ION (ION FT'lON) TENF'EF ATUEE :: 
Not a pp.-! :i c a!:.-'! e 

EXPLOSION »A'LA - SENSITIVITY TO MECHANICAL IMPACT s 
Not sen ■:•.• i t :i. ve 

EXPLOSION. DA'•" A - . EEl-iSI'.'IVI"! r' TO STATIC CHARGE ;: 
Not appl:;. car Li e 

EONt-USl ION AND '• HERN AL ObOLNPOS'Ls ION PRODUCTS s 

Potass i.ur. rivdroxitie am:' its solutions will not burn or support coo bust" ion „ 
However , reaction of potassium hydroxide with a number of c:comen 1 y 
encountered eaLe'-"ia.:.s. : see Chemical Reactivity) can genera It-: sufficient hea 
to :i orei. to nearby coobusti Lie materials;.. Reaction of potass:i i..ur hydroxide wit 
certain mevs.l.s •.::ar-j generate flammable and explosive hyd^'oeen aas,, 

:;'XT:I.NOUISH:INO LSuie E 

Use an extinguisher appropriate to the material which is; burning 
-IRE FIGHTING INSTRUCTION!;? s 

Water cr>i ne 'ised to e= t:u',qu,j.sh a fire in an Are^i   where pot ass :;.im hydroxide 
:!. a v. tore!:' as: lone as; the water- doe-is not come into cc::": tact wi th the potassiu. 
hyC '■ •■:■■ ■< ::. C ■:■'• „ 

^•t   |v.-.-■'■.        ):",,:.   ,■"'i .;'• ;     ; >-ü>.    LL'ON   Abb .H : !.A I ION    ( N, i:-A /    HA/ART   ILL .e    W. 

NF'PA   ■■••   HEALTH :■    3   ■••■   Short   exposure   could   C&.XZ>K   serious 
temporary or residual in lory. 

NFP& - PL ANriAB IE ITA :: 0 •••■ Will not burn 
M-'-'RA ■••■ RE:ACT';''■..':;:; ■< » 3. - Normally stable but can become unstable 

at elevated temperatures, and pressures, or 
may react non—violently with water. 

*** SECTION 6. ACCIDENTAL RELEASE MEASURES *** 

•PRECAUTIONS :; 
Restrict access to area until completion of clean—up. Ensure clean-up is 
conducted by trained personnel only. Wear adequate protective clothing and 
equipment. Ventilate *r&&   of spill. Remove combustible materials from the 
vicinity of a major spill. Notify government occupational health and safety 
and environmental authorities« 

CLEAN-UP :: 
Contain spill or leak. Do not allow entry into sewers or waterways. Shovel 
or sweep up dry potassium hydroxide for recycling or disposal. Neutralize 



■       '■'■ :l !"••::• 1  Lraces arid flush as't'-a with water,. Spilled s o'!. u t :i. cms st ,  , 

contained !:>•■•■■ diking w::.';r i:';er''. ma te''l^ !l 5 . such as sand er e<- r ■",'■..    Set! ■:■{.ions 
■'      cöf be recovered O'" careful.!./ diluted with '.Mater and c;.ut :i. or sly neutralized 
■      w:;. th acids such as. a set::.  or hyc roch! ori ■::: iiciti,, 

m                                            *rt SECTION ?..  HANDLING AND STORAGE ***: 

"   -iANDi. ING 

m                NOT USE! WA'TEE" s:igns xn   area of use.. 
e „  •' os '.'. '' DO 

■L      When diluting or preparing solution,, »dd   caustic to watei" if soa 11 amounis 
to avoid boi 1 ino and splattering., 

H      L.ahei containers dm:! k*-.-: e .::< ;::!! osed when ncl in use,,  Empty cor '. a i. ' ■<:'' 1 '::.-     8"; \'y 

H      contain r(?s:i cues wh:; •::. n are hs/Ärdous,: 
'■:T("'!" A''';'"' .. 

Store in wa ter-il cu'ii ccmtsi^ert in a cool, ch-y place separal e f-om the 
H      normal, work area.,  Iiaie>:i. als tnat react violently with peta* s:i U"':. hydroxi de 
™      and easily ignitable materials should not foe stored in the- <■ ame area™ 

Use corross en--r-e:-~:i stan t structural materials., lighting &no   ■-. en ti I a tloi'i 
1      systems in the storage area,.  Store in suitable, labelled c: ntainers.,  Keep 
|<      container"s closeci whpn not in use and when empty,.  Protect i ro.'h damage.. 

Limit quantity of material i'n   sio>'aqe,.  Restrict access to <; t oi' aqo a re a. „ 
■■      f'os 1 warning signs when appropriate,.  Keep sioraqc ^<.rea sen/: '"■:'••. to 'from 
H      pop!'.! aied w .)!".. u' e      'r'siK-H't. ncriodi'-'a] ly "for '.'! "'•' i.' '!.< Vic .. >• • 

o»' leaks , 
s1: ■ !'. as: damage 

1               t:*t SECTTOM 3„   EXPOSURE 'CüW'TRÜLS/i-'ERSÜHAt. BRÜTEST! ...;' i ::" ■'■:■ ■'{ 

N01 E.    :i  E>' posure to this material can be ccn trol lee' :i ■••■ ,\r,:.. i' '• ■ 

■                     W:?yiii.  The measures appropriate for a Dart! ct.il .:' r 
H                    works::, tc- ö'-.-.'V.'B'i"!'^   on how this liiater'ial is used a;- ,.(  ... ... 

the extent of exposure,,  This general, inf orma'. 1 on can 
M                   be used to help develop specific control measur es,: 
■                     Ensure that control, systems <-<r<;;-   properly elesier ed and 

maintained..  Comply wi. t (' i <:. •■ ■:: c. u p a t :l o n a 1. e n s' :i •■'• o •■ -, t■ erri-al . 
f i r (a,, a!' ■ d :.:• t h e r a p p 1. i c a b I e r e q u 1 a t i o n s „ 

■    AUF'LING AND ANAL.YS! S : 
Rub!. :i. shed methods vo- samp.!, inq.- ana lysis- of potassium hyd'os.;: ■:>e a-c not 

■      available., 
■   ITIGINEEEING CONTROLS s 

Engineering methods to control hazardous conditions are pre": erred., General 
^     methods induce mechanical ventilation (dilution and local, c >:! i a i.i :•; t) .. ;:> r o c e s s 
1     or personnel enclosure,, control of process conditions and pi ücess 
■      modification «e.g.,,. substitution of a less hazardous materia 1.) ,. 

Administrative controls and personal protective equipment m= y also be 
■      required., Use a corrosion •••■resistant ventilation system senar ate from other 
|      exhaust ventilation systems.. Exhaust directly to the outside ,. Use local 

exhaust ventilation, and process enclosure if necessary,, to cont-ol alrborne 
_      dust / mist... Supply sufficient replacement air to make up fc r air removed by 
H     exhaust systems« 
■   PERSONAL PROTECTIVE EQUIPMENT 5 

If engineering controls and work practices are not effective in controlling 
■     exposure to this material., then wear suitable personal prot'v ctive equipment 
■     including approved respiratory protection. Have appropriate equipment 

available for use in emergencies such as spills or fire. If respiratory 
W              protection is required, institute a complete respiratory pre tection program 
|     including selection., fit testing, training, maintenance and inspection. 



Refer to the C3A S1 a i ••. c ,:■. r ::i Z'-4., •a----93,, "Selection., Care, and use of 
Respirators.." availabj;; -fro--, the Canadian Standards Association, Ee^dale, 
Ontario,, MS'W 1R3„ 

RESPIRATORY PRG'TEC1 ION GUIDELINES :; 
Ho specific: guide'!, ines ».VB   avallaole«  Contact chemical 
manufacturer/supplier for snecif:i c advi ce.. 
The NIÜSH recommendations for SODIUM HYDROXIDE: may be appl i cable.. (2)  See 
CHENINEC record 5E for details.. 

EYE/!"'ACE PROTECTION :: 
Dust or splash proof chemical safety goggles or face shields (eight-inch 
mil"! inu.iffi) ., ■ 

SKIN PROTECTION :: 
Impervious gloves,, co'-a:-ral'" <:: ,, aprons., overshoes., and/or other resistant 
protective clot hint:•., 

RESISTANCE OF MATERIALS FOR   i:: BOTEST IVE CL.OTHINO ;; 
Potassi um Hydroxide!' oOOD : hi. t y 1    rubnei' ., natural rubber ., neenrene ., 
ni trile/polyvinyl. chloride i|::'vC), nitrile,, PVC., neoprene/styi--ene-ou tadiene 
rubber (SBR) ., SBR., SBR/neoprene, FAIR/POOR:: Viton., polyurethane,, Potassium 
Hydroxide,, 30 ••■•70"; 3 VERY GOOD:: r\».tvr*.l    rubber., neoprene., nitri le/PVC, 
nitrile., PVC. GOOD:: But; 1 rubber, chlorinated polyethylene., Viton/neoprene 
polyethylene,, butyl runner''neoprene., neoprene/natural rubber, SBR. 
(PAIR/POOR? Poly vinyl ai echo! NOTE:: Resistance of specific materials can va.i 
from product to product., Evaluate resistance under conditions of use and 
ma:; n tain c.i ot hirvo care"*'.' 11 v ■ 

EXPOSURE C0NTR0LS/PEPS0-1A!... r RO'i'EC'TIOH COMMENTS :: 
N0TI-: !; Eye wash fountain:: and safety showers should be located near any arc- 
where potassium hydroxide is handled,, Remove contaminated clothing prcmptl 
Keep contaminated clothing it- closed Containers.. Discard or launder before 
r-eweari nq „ Inform launory personnel o-f contaminant's ha:;-ards„ Do ret smoke 
eat or drink in work areas- Wash hands tnoroughiy after hand's inc this 
ma ten.al „ Maintain qood ho'isekeepinq „ 

** EXPOSURE GUIDELINES ** 

* THRESHOLD LIHIT VALUES (TLVs) / AMERICAN CONFERENCE OF 
GOVERNMENT A;  INDUSTRIAL HYGILN1STS (ACGIH) / 199 a--■•v.* *• 

VEILING EXPOSURE LIMIT f. 7 :.../■ -0  ;   .-.: m.:r m5 
H...V COMMENTS :• 

NufEs  \'.n   many Canadian juri scci. ct.i. ons., exposure limits are   similar- to the 
ACOIH TLVs.,  Since the manner in which exposure limits ar&   established., 
interpreted ana implemented can vary-:,    obtain detailed information from the 
appropriate qweiTiment agency in each jurisdiction,, 

* PERMISSIBLE EXPOSURE LIMITS (PELs) / 
FINAL RULE LIMITS / OCCUPATIONAL. 

SAFETY AMD HEALTH ADMINISTRATION (OSHA) * 

CEILING EXPOSURE LIMIT (PEL-C) :.   2 mg/m3 

NOTEs The OSHA PEL Final Rule Limits are currently 
non-enforceable due to a court decision. The OSHA 
PEL Transitional Limits are  now in force« 

* PERMISSIBLE EXPOSURE LIMITS (PELs) 
TRANSITIONAL LIMITS / OCCUPATIONAL 

SAFETY AND HEALTH ADMINISTRATION (OSHA) * 



r■;:'•■::;;' WEIGHTED AVERAGE (PEL~"iWA)  :: Not established 

*■*.* SECTION 9«  PHYSICAL AND CHEMUCAL PROPERTIES *** 

lOLEOULAP   Will: 3! (31-1'( :;    56 -to 
ZCN^ERSTON   FACTOR    :i 

• -R"' f'.   applicable 
V!EZ'V .UNO   FCINT ■;    Anprox-    360   dec    C    (630   dec;   F') 
FOILING   PGIN'i :    Appro*.    :i 370   clea   C   (2408   oeq   F)   0   760   mm  he 
RELATIVE   DENSETY    (SPECIFIC   GRAVITO    :: 

2.044   <«•   20   dec?   C   (water™:l) 
ZO;...LT:'IElT Y    IN   LATER    " 

Ve'-'v   soluble   (107   a/100   ml   0   15    :leq   C;;    ,'i. 78   a/100   ml   (i>   100   deq   C) 

.:>:.::: l.ub.I. e   ii"!    alcohol   and   q !.ycei-'o ;.;;    insoluble   in   ether   and   anviK ri ?"•'•'! ! .1, ■::' ., 

.'A*'-nüP DENSITY :; Not applicable 
VAPOUR PRESSURE s i- racti cal ly zero 
SATURATION VAPOUR CONCENTRATION :; Not applicable 
EVAPORATION RATE n Hot applicable 
pH VALUE V fippr'üx,. !i 3 (1 <■; folutjon) 
SRI":'! CAL TEMPERATURE! :: blot applicable 
ICLITICIEN'T OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT) v 

1...00    !"' ( O C '■■'.  )  :::: 0 .. ■':> ■..'■ "  0 ..- Go 

>::*/   SECTIOi-1   10„ Si'AtilLI'I'->'   AMD   REACTIVITY   **T 

! T A'(■!>! LI TY    !; 
S t a b 1 e 

HAZARDOUS POLYMERIZATION s 
Doe*;; not oc cu ■' 

HAZARDOUS DECOMPOSITION PRODUCT'S :: 
None 

INCOMPATIBILITY - MATERIALS TO AVOID ;; 
ACIDS ■■■• v:io!ient reaction can occur, y:l e'i d:l v<c\    heat and pressure» wh:i rh csn 
bi-rs i. «in ei"ic!i.o!.;-eCi container , 
UJATEw •••■ "fäciicsn may genera'.e enouqh heal to ioni.te co/ribusti •::>!! e ma ten f.ls,, 
Mi!!. T Ai...S — rea c!:.:i on may prodv; cc 1 !l aooab!t c aru:! explosive hydroaen oac» 
0E0AN0HAL00EN COMPOUNDS -• ir<zy   react to form <;; ponxaneocs I y coiiibusti i;.!.e 
compound« ..  MA! EIL' ANHYDRIDE AND Nl'l'RG AND CMLOEO ORGANIC COMPOUNDS •■■■ may 
i"eact ex p !. osi ve.i.y „ 

ZORROSIVITY jo ME/TALS v 
Corrosive to aluminum,, tin,, ;■: :i. n ■::: „ Corrosive* to steel at elevated 
temperatures,. 

STABILITY AND REACTIVITY COMMENTS v. 
Potassium hydroxide readily absorbs carbon dioxide -from the air. 

*#* SECTION 11,.   TOXICOLOGICAL INFORMATION *#* 

LD50 (oral,, rat):  365 rug/kg  (6) 
LD50 (oral, male rst):  273 mg/kg  (5) ' 
EYE IRRITATION (Rabbit) s  Application of 0.1 mL of 5.0":   potassium hydroxide 
solution -for 5 minutes, before washing the eye with distilled water for 2 
minutes, resulted in extreme irritation and corrosion.  Application of 0.1 
mL of a 1": solution for 5 minutes, or 24 hours before washing the? eye 
resulted in irritation.  A 0.1'i  solution applied for 24 hours before 
washing the? e>ye? caused no irritation. (6) 
SKIN IRRITATIONS  A 10"i   solution was corrosive to rabbits -and guinea pigs 



when applied to intact or broken skin -for ■•'■! .hours. (7) 
Appll cation of 0..1 nil., of a 5k   so.1 at:i on to intact or broken skin of rabbit;;: 
fof- 24 hours resuitsd in mild irritation to intact skin and extreme 
x !■■■ r::. ta t :i on of broken s k:i. n „ ( 6 ) 
SKIN SENSITIZATION (Guinea Pigs:::  0„1 ml., of a 0,,:!.";; solution was injected 
undo'" the skin of mail e guinea p:igs 3 times weekly for a total of 9 
treatments ■■  Following 2 week-:: where no :>.n.:tec .. ' ons were made,, a challenqe 
dose of 0.1 ml... was -admin :i stored and the animals were observed at 24,, 48 and 
?2 hour;;;,,  Potassium hycu-c »:ide did not cause skin sensi hi nation in this 
study ., (.6) 

*** SECTION 12 „   ECOLOGICAL IN<-'0EMATI0M *** 

NOTE :; T" ri :i s section :i.s under development.. 

***■ SECTION 13,.   DISPOSAL CONSIDERATIONS *** 

Federal., provincial and !local reuul at :i on«; should be revi ewed prior to 
disposal., Nay be possible to neutralise,, dilute and flush the material into 
a sewer., Harmful to aquatic life :i n high concentrations., 

*** SECTION 1.4,,   TRANSPORT INFORMATION W*% 

** TRANSPORTATION OF DANGEROUS GOODS i'TDG) SHIPPING INFORMATION %* 

■">■■■• i. —" ■ ,! No \UY': ~,   AN.U D- SCR 1 !••' ( .! 'ON :;•    N.assinm hvd ■ <<■*. t. de ., so! 3.u or' Ijai-.e 
i-RODUC'T I DEN";'I Fl CAT ION NUMBER (PIN);:  1813 
CLASSIFICATION::  S ■••• Corrosive substance;; S..2 — Substance hazardous to tna 
environment 
SF'EC: I AL FF 0 VISIONS ::  1 OS 
pAC. KING GROUP:;  II 
REGULATED LI MI;'::    
SHIPPING NAME AND DESCRIPTION::  Potassium hydroxide, solution 
PRODUCT IDENTIFICATION NUMBER (PINJ:;  1814 
CLASSIFICATION::  8 ■•■■ Corrosive su DS tan ce;; ?„2   ■■■•   Subs lance hazardous to the 
env:. rcnnien t 
S P EC I AL. P F 0 v IS10H S::  10 9 
Pet KING GROUP::  II or 111 

NOTEs  This information incorporates Schedule No., IS amendments to 
the Transportation of Dangerous Goods Act.. 1992,, effective 
October 1, 1994.. 

*## SECTION 15.   REGULATORY INFORMATION *** 

## WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) ** 

•R0P0SED WHMIS CLASSIFICATION s 
DIB - Poisonous and infectious material - Immediate and serious effects 
Toxic 
E -- Corrosive material 

WHMIS HEALTH EFFECTS : 
Acute lethality - toxic: -• immediate 
Corrosive to skin 
IDG class 8 ~ corrosive substance 

WHM3S INGREDIENT DISCLOSURE LIST s 



:i;vi •::.'! udec! for disclosure at 1".; or greater 
RE; AiL;;; i- WHM::i:s a...ASSIF:I CAT:; OH ACCORDII-IG T o c:R:;:TEE:;:P.  :;■ 

CLASS A ■•••■ COMPRESSED GAS;:  Does not meet criteria' 
CLASS B ••■ FLAMMABLE' &.   COMBUSTIBLE: MATERIAL;:  Lees not meet enters 
CLASS C :•■■ OXIDIZING MATERIAL::  Does not most c:r::ter:ia 
CLASS D •- POISONOUS AMI) INFECTIOUS MATERIAL..  D'i '■■>! Si! OH 1 ■■■■ IMMEDIATE AND 
SERIOUS TOXIC EFFECTS::  Me.-..-ts criteria for "Tad.: c-aterisl." 
Acute Lethal :i. tv:  "Tox:ic":; LD'50 ( O! ••<•■•.:: . r<; ■■[ )    Zlb   mg/kg 
'.:.:..:E-:A; D  - POISONOUS AUD INFECTIOUS MA-'EROR...,.     ;>;:VISTON 2 •■•• OTHEI-   TOXIC 
EFFECTS::  Does; not meet criteria; see detailed evaluation below« 
CHRONIC HEALTH EFFECTS::  Insufficient in for in at ion 
CARCINOGEN.! C ITY :■■  Insuff :i c:i en i    information 
TERA VOG!::>' LCITY AMD EUBEYOTOXICITY ::  Ineu":1 f i cierrt in formation 
:'■:.: , ."'-•..'A-'..'=... ! ., v i:;  ! i...:.•■■. .1 '... .1  ! 

riO 0-V.-5EHI 01 7 'f:;       I nsuff i •:::i en t   .!.n forma t :i. 
;.:. , ;. ,..•_, '-_■ j-:":-, 'i ( i;: ■  ] Of::-.,"' V  0| 'f \ )" : 7,:. i I 1 

human respiratory sensi t:i. jer .. 
SKIN IRRITATION"  Does not meet criteria:,  Corrosive materials are not 
cjasHifaed as irritants.. 
EYE IREIT ATIOJ-!::  Doss riot meet criteria..  Cofrcsive material1:: i-yv;:1   not also 
cj as:sif :i eci a?;; irritants. 
SKIN SENS I TIE AT ION;:  Does; not meet criteria 
CLASS l.:: - CORROSIVE MATERIAL:,  Meets; criteria:; corron. :i.ve to steel! •■•• 
a lu.minum — animal ;;;• Ri n:; TDG Class 8 
CL. -VSS ;:' - DrNCEFOUSL ■" REACTIVE MATER 1 ;■>.[.. :•  Doeis net meet :::r:* tor :i a 

TtRR riAZARD COMMUNICATION EVALUATION ;! 

Meets criteria for haxaroous; material,, as; def:; ne <:' ty 29 CE'E 193 0.. 1200,, 

**.* SECTION 16,.   OTHER INFORMATION *s* 

SELECTED BIBLIOGRAPHY :; 
(:i. )  Sodium hydroxide-  Printout from CHEMINFO :!a ta >::•■ase., September,, 193? 
''' 2 >  MIOSA Docket guide to chemical Ka;;. arcs;,.  LLi OSH, Gune 1990,  p, 198-1? 
(•5)  Docur ■ i ta Ri; J!'( of -i !■•.-•■• ihr!-bn'\! c \ :u~ ■< '*' v•:■■. F -' -  and b i ol< :>u i ''.-... exoosure 
ind::ces.   t th ec .,  ACGIE.: 198&„  p. <:F>'h 
(4)  Pa Ft'y ' :■■ industrial hygiene ano loo.c ::>; og>■ .,  Src: rev,, ed ,.  Vol ,. 2B.. 
);■. :"■!-:  hi-: i .v:.-.,  C  t.f':p'.". .    * '•:'':'-;'.       *';    "--j f > f::: *:v •-- !^. »f- !:t'"-- 

('::■)      Bruce..,    R.. D ,      A   confirmatory   stucy   err   the   u o-aoci -cioyn   method   for   acute 
oral    toxicity   testing ..      fundamental   and   Apolieo   Toxicology.,      Vol»    8    (1987) 
n„   •■?"?■-••! OO 

(6)  Johnson, G,. ? ,. ., et a I „  Acute toxi. city of cesium and rubidium 
compounds.  Toxicology HUM),   Applied Pharma c:olocv..  Vol., 30 (1975),,  p.. 
Z39-"2:4S . 
f.7)  Nixon,, G.,A„ ,, et al«  Interspecies comparisons of skin irritancy. 
"lexicology and Applied Pharmacology„  Vol. 31 C1.97&), p.,   481-490 

Information on chemicals reviewed in the CHEMINFO database is 
drawn from a number of publicly available sources..  A list of 
general references used to compile CHEMIHFO records is 
available in the database Help. 

REVIEW/PREPARATION DATE s 
1990-11-21 

REVISION INDICATORS s 
PEL-C:; 1993-03 
NFPA \ hea 1.1 h) 5 1993-03 
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Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518)377-8855 
P 

QEMUM PUBLISHING CORP. 

NO.    181 

SILVER 

Issued: April 1986 
SECTION 1.MATERLAL IDENTIFICATION M. 

MATERIAL NAME: SILVER 
DESCRIPTION: Elemental metal. 
OTHER DESIGNATIONS: Ag, Argentum, CAS #7440-22-4. 

MANUFACTURER/SUPPLIER: Available from many suppliers. 

COMMENTS: Photography products account for 30% of industrial consumption. Additional 
uses include electrical conductors, coins, silverware, and jewelry. 

HMIS 
H:l 
F:0 
R:0 
PPE* 
♦See sect. 8 

Not Found 

SECTION 2. INGREDIENTS AND HAZARDS ^fe^gHAZARD DATA 
Silver, Ag 

*   Current (1985-86) ACGIHTLV for silver dust and fume. 

** Current (1985-86) ACGIH TLV for soluble silver compounds and OSHA 
exposure limit. 

SECTION 3. PHYSICAL DATA 

99+ TWAO.lmg/m'* 

TWA 0.01 mg/m5** 

Rat, Implant, TD: 2570 mg/kg 

K$ew\'iÄ3K 
Boiling Point... 3833.6'F (2112*C) 
Vapor Pressure... Not Found 
Water Solubility... Insoluble 
Vapor Density (Air = 1)... Not Found 
Evaporation Rate... Not Found 

Appearance and odor: Ductile and malleable lustrous white metal. 

Specific Gravity (HjO = 1)... 10.5 
Melting Point... 1763.4'F (961.9'C) 
Percent Volatile by Volume... Not Found 
Molecular Weight... 107.87 

.SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point and Method 

Not Found 
Autoignition Temp. 

Not Found 

,**«..*•« 
Flammability Limits In Air 

Not Found 

LOWER 
Not 
Applicable 

UPPER 
Not 
Applicable 

NFPA Classification: Noncombustible. 

EXTINGUISHING MEDIA: Use proper extinguisher for surrounding fire. 

UNIISIIAL WRBRXPljnSIflW HAZARDS   None. 

SPECIAL FIRE-FIGHTING PROCRnilBF*  None. 

gSEGTIONS.REACnyrrYDATA    M; 
Silver is stable. Hazardous polymerization cannot occur. 

CHEMICAL INCOMPATIBILrnES: Acetylene and silver form an insoluble, explosive «cetylide. If silver is treated with nitric 
acid in the presence of ethyl alcohol, silver fulminate may be formed, which can be detonated. 
Ethylenimine forms explosive compounds with silver. Finely divided silver and hydrogen peroxide solutions may explode. This 
material is incompatible with oxalic and tartaric acid. Ammonia plus silver may form explosive compounds. Bromoazide explodes 
on contact with silver foil. 

Copyright 019S6 Genium PubUihliij Corpomlon 
A«y coauwreiil me or reproduction without Ike paMiiha'i pennmioo U protubiiMl 



No. 181     4/86     SILVER 
SECTION 6. flEALTH HAZARD INFORMATION    TLV 
Silver is not considered a carcinogen by the NTP, IARC, or OSHA. 
SUMMARY OF RISKS: Silver has no known physiological function in man and will accumulate in most tissues. Chronic 
accumulation (threshold in excess of 1 gram) in the body can result in argyria, a permanent condition associated with widespread 
bluish pigmentation of the skin and conjunctiva. TARGET ORGANS: Generally, where contact occurs. PRIMARY ENTRY: 
Inhalation, long-term handling (causes particles to become embedded in skin), or absorption through sweat glands. ACUTE 
EfhbC'lS are associated with soluble silver compounds that may be caustic, causing local irritations or destruction of tissue, 
depending upon strength of solution. CHRONIC EFFECTS: Argyria may be a local or general effect, depending upon previous 
exposure. FIRST AID:   EYE CONTACT: Flush with water for 15 minutes. Get medical attention.* SKIN CONTACT: Wash 
tkin with soap and water. Argyria from long-term exposure is permanent and cannot be washed away. INHALATION: Remove 
victim to fresh air.   INGESTION: Dilute with water. Get medical attention* 

* GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help for further treatment, observation, and 
support after first aid, if indicated. 

COMMENTS: The original 0.01 mg/m' TLV was established to prevent a lifetime body accumulation exceeding 1 gram, where 
argyria would become evident. Evaluation of 25 years of data has shown 0.01 mg/m5 to be too conservative; therefore, the ACGIH 
raised the TLV to 0.1 mg/m3. 

ESECTlON^SPnJkliEAK. AND DISPOSAL PROCEDURES ■""•AsW »,. s ■->» 

SPILL/LEAK: Notify safety personnel; prevent entry into sewers or surface waters. Wear respirator where a dusting hazard is 
anticipated. 

WASTE DISPOSAL: Reclaim or sell waste to a commercial reclaimer. 

SECTION ft SPECIAL PROTECTION INFORMATION 
GOGGLES are not required unless metal is in the molten state. 
CLOVES: Repeated handling may discolor the skin because of skin rubbing against the metal. Cotton gloves will prevent this 
cosmetic effect. 
RESPIRATOR is required where metal dust or fumes are generated with inadequate exhaust ventilation. Air samples should be 
collected to quantify the exposure levels. 
VENTILATION is required where air exposures exceed the TLV-TWA'S. 
OTHER: Reclamation of silver from photographic or X-ray film may involve cyanide compounds. Proper precautions must be 
taken when working with cyanide compounds. See Genium MSDS #13, Potassium Cyanide, for further information. 

SECTION ft SPECIAL PRECAUTIONS AND COMMENTS ..-:•:**••• i 

STORAGE SEGREGATION: Silver is usually stored in locked cabinets or safes to prevent theft. 

ENGINEERING CONTROLS: Exhaust ventilation where TLV-TWA is exceeded. 

EPA Hazardous Substance Designation: 40CFR260 

Data Source(s) Code: 2.4.6,14,59,82,84, NFC 1983. DW 

lodgements as to the suitability of information herein for purchaser's purposes 
ate necessarily purchaser's responsibility. Therefore, although reasonable care 
has been taken in the preparation of such information, Genium Publishing Corp. 
extends no warranties, makes no representations and assumes no responsibility 
as to the accuracy or suitability of such information for application to 
purchasers intended purposes or for consequences of iu use. I 

Approvals 
& 

•fe((«CU.O 

IndusL Hygiene/Safety 

Medical Review 
w 

Copyright e KK Gotten Ffcb&sUiit Corporation. 
Aajr coaamcial ne or reproeoction wttmil the puNuhcrt pefniaion is prohibited Copyright© April 1,1986 

S^P 



Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady.NY 12303-1836 USA 
(518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 263 
Sodium Bicarbonate 

Issued: 8/89 

Section 1. Material Identification !'^?*::?;*::i \*s':f :•*',-:[ .-•  ■ 

Sodium Bicarbonate DescripUon: Prepared from sodium carbonate, water, and carbon dioxide (CO,). Used to manufac- 
ture many sodium salts; as a source of carbon dioxide; in fire extinguishers and cleaning compounds; and as an ingredient 
of baking powder and effervescent salts/beverages. 
Other Designations: Baking soda; sodium acid carbonate; sodium hydrogen carbonate; monosodium carbonate; 
bicarbonate of soda; NaHCO,; CAS No. 144-55-8. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide (Genium ref. 73) 

for a suppliers list. 

R 
I 
S 
K 

Section 1. In| redients and Occupational Exposure limits 
Sodium bicarbonate, ca 100% 

NIOSHREL 
None established 

OSHA PEL 
None established 

ACGIHTLV, 1988-89 
None established 

Toxklty Data* 
Infant, oral, TD^: 1260 mg/kg 
Infant, oral, LDW: 4220 mg/kg 

•See NIOSH, KTECS (VZO950000), for additional dau with references to reproductive and irritative effects. 

ij|||mi|iihystcäl;:üata ___j 
Water Solubility: Complete 
pH: * 

Apearance and Odor: White crystalline powder or granules; odorless. 

Molecular Weight: 84 g/mol 

• Tlie aqueous solutions of sodium bicarbonate prepared with cold water and no agitation are only slightly alkaline to litmus or phenolphlhalein. The alkalinity 
increases as the temperature rises and as lime passes. A freshly prepared O.l-molar idution of sodium bicarbonate at 77 'F (25 'Q has.apH.of 8.3. 

igril||«^4.iKre■andExploö0P^]^j^1 
Flash Point: Autolgnition Temperature:» LEL:' UEL:' 

Extinguishing Media: * Sodium bicarbonate does not bum. Use extinguishing agents that put out the surrounding fire. 
Unusual Fire or Explosion Hazards: None reported. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand 
positive-pressure mode to protect against the effects of the surrounding fire. 

Section 5, Reactivity Data 
Stability/Polymerization: Sodium bicarbonate is stable at room temperature during routine operations. Hazardous polymerization cannot oc 
Chemical Incompatibilities: Sodium bicarbonate can react dangerously with rnowjammonium phosphate or a sodium-potasshim alloy. 
Conditions to Avoid: Sodium bicarbonate decomposes by reaction win» acids.' 
Hazardous Products of Decomposition: Sodium bicarbonate »tarts to give off carbon dioxide gas at 122 *F (50 *C). At 212 *F (100 *Q the 
sodium bicarbonate converts to sodium carbonate (Na^CO,). 

Cepytiats C> 19S9 GcanuB PttUblmg Cerponika. 
Avy cmnercU nc or reproduction »about tic patliihcr'i pcnüwan a prehibued. 



No. 263    Sodium Bicarbonate   8/89 

Section 6. Healtti Hazard Data 
Carclnogeniclty: Neither the NTP, IARC. nor OSHA lists sodium bicarbonate as a carcinogen. 
Summary of Risks: Sodium bicarbonate is an alkaline powder that can irritate the tissues it contacts. Dryness, scaling, and alkaline burns of 
exposed tissue can occur, depending on the exposure's intensity and duration. The alkaline irritant effects of sodium bicarbonate solutions 
increase as the solution's concentration and strength increase. Sodium bicarbonate's toxicity is low and the FDA has approved its use as a general- 
purpose food additive. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, and mucous membranes lining the respiratory system. 
Primary Entry: Inhalation, skin contact. 
Acute Effects: Irritation, with possible alkaline chemical bums, of the skin, eyes, and the mucous membranes of the respiratory tract Moist skin 
probably increases the alkaline irritant effects. 
Chronic Effects: None reported 
FIRST AID 
Eyes: Immediately flush, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. Alkaline/ 
basic eye bums are possible. Treatment by competent medical personnel is necessary to prevent permanent eye damage. 
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air, and support breathing as needed. 
Ingestion: If ingested, have the exposed person drink 1 to 2 glasses of water. If the quantities or concentrations are excessive, induce vomiting by 
giving an emetic such as Syrup of Ipecac. 
After first aid, get appropriate in-plant, paramedic, or community medical attention and support. 

Section TJSpHi, Leak, and Disposal Procedures 
Spill/Leak: Notify safety and cleanup personnel of a sodium bicarbonate spill. Cleanup personnel should wear personal protective equipment 
(Sec. 8) to prevent excessive skin contact or dust inhalation. Do not create dusty conditions during cleanup operations. Shovel, scoop, or vacuum 
the spilled material into appropriate disposal containers. Never flush to sewers, surface waters, waterways, or watersheds. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Where 
splashing is possible, wear a full face shield. 
Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or 
nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCB A. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact 
Ventilation: Provide general and local ventilation systems to maintain airborne concern rations that protect worker safety productivity. Local 
exhaust ventilation is preferred since it prevents contaminant dispersion into the work svea by eliminating it at its source (Genium ref. 103). 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder 
contaminated clothing before wearing. Remove mis material from your shoes and equipment 
Comments: Never eat, drink, or «moke in work areas. Practice good personal hygierg after whig thU material, especiaDy before eatmg. drinking. 
smoking, using the toilet, or applying cosmetics. 

^m^mle^mmmA^mm&m0Mmm 
Storage Requirements: Store sodium bicarbonate in closed containers in a cool, dry, well-ventilated area away from acids. Protect diese 
containers from physical damage. 

Transportation Data (49 CFR 172.101-2): Not listed 

MSDS Collection References: 1.6.7,84-94.100,116.117,119,120,122 
Prepared bj: PJ Igoe, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review; MJ Hardies, MD n 
Cq^tteiWkyOjainPWbtUintCapaatnLA^e 
•■= mmmAy Or. pudmcr'i raocatiblity. Atahofh amlk car b» ha tiken in Ac i 
no rapauadky m B the «coney or ■uabSity of mutt WbnaMioi far «ppticalian to tic i 
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Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 48 
Sodium Carbonate;, Anhydrous 

Issued: 12/84 Revision: B, 11/91 
Section 1. Material Identification 
Sodium Carbonate, anhydrous (Na,CO?) Description: Exists in nature as brines, saltwater in lakes, and solid stratified 
deposits. Produced commercially by reaction between sodium chloride and ammonia, sodium chloride and sulfuric acid, or 
by leaching out rock salt deposits. Used in manufacturing glass, caustic soda, sodium bicarbonate, pulp and paper, 
aluminum, detergents, salts and paints; in desulphurization of pig iron and purification of petroleum. 
Other Designations: CAS No. 497-19-8, crystal carbonate, disodium carbonate, sal soda, soda ash, Trona, washing soda. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list. 

Cautions: Sodium carbonate is corrosive, can be mildly toxic by inhalation and ingestion and, is an eye and skin irritant. 

Section 2. Ingredients and Occupational Exposure Limits 
Sodium carbonate, anhydrous, ca 98%* 

2 
0 

1990 OSHA PELt 
None established 

1991-92 ACGIH TLV 
None established 

1990 DFG (Germany) MAK 
None established 

1990 NIOSH REL 
None established 

1985-86 Toxicity Data* 
Rat, oral, LDM: 4090 mg/kg; toxic effects not yet reviewed 
Rat, inhalation, LCM: 2300 mg/m3/2 hr caused difficulty in breathing 
Rabbit, eye: 100 mg/24 hr produced moderate irritation 

* The product contains 98% sodium carbonate, 1* sodium chloride, 0.1% sodium sulfatc, and traces of cyanogen, arsenic, and sulfur salts, 
t Control at least as a nuisance paniculate; current OSHA PEL values are 15 mg/m» (total dust) and 5 mg/m5 (respirable dust) 
t See NIOSH, RTECS (VZ4O50O0O), for additional irritation, reproductive, and toxicity data. 

Section 3. Physical Data 
Boiling Point: Decomposes at 752 'F (400 *C) Density: 2.53 at 77 T (25 *C) 
Melting Point: 1567 "F (853 *C) 
pH: Aqueous solution is 11.6 
Molecular Weight: 106 

Appearance and Odor: White, odorless, hygroscopic (readily moisture-absorbing) powder with an alkaline taste 

Water Solubility: Soluble in 3.5 parts water at room temperature 
Other Solubilities: Soluble in glycerol, insoluble in most organic solvents 

Section 4. Fire and Explosion Data 
Flash Point: Noncombustible Autoignition Temperature: None reported     \ LFX: None reported       | UEL: None reported 
Extinguishing Media: Sodium carbonate, anhydrous, is a noncombustible material. Use extinguishing media suitable for surrounding fire. Foi 
small fires, use dry chemical, carbon dioxide (C02), water spray, or regular foam For large fires, use water spray, fog, or regular foam. 
Unusual Fire or Explosion Hazards: None reported. 
Special Fire-fighting Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Also wear fully protective clothing. Use water spray to 
reduce dust Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Sodium carbonate, anhydrous, is stable at room temperature in closed containers under normal storage and handlinj 
conditions. Hazardous polymerization cannot occur. It readily absorbs moisture from the air to form sodium bicarbonate and various hydrates. 
400 'Cthis material begins to decompose, releasing C02 and sodium oxide (Na,0). 
Chemical Incompatibilities: Sodium carbonate may become explosive in contact with red-hot aluminum metal, and is incompatible with 
ammonia + silver nitrate, 2,4-dinitrotoluene, 2,4,6-trinitrotoluene, sulfuric acid, sodium sulfide + water, lithium, phosphorus pentoxide, fluorin 
and hydrogen peroxide. Hot concentrated solutions of sodium carbonate are mildly corrosive to steel. 
Conditions to Avoid: Avoid excessive dust generation and contact with heat, moisture and the incompatibles listed above. 

■Hazardous Products of Decomposition: Thermal oxidative decomposition of sodium carbonate, anhydrous, can produce carbon dioxide (CO 
and toxic sodium oxide (Na,0) fumes. 

Copyriikt 01991 Genium Putdiifaing Cotporuk» 
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No. 48    Sodium Carbonate, Anhydrous     11/91 

Section 6. Health Hazard Data 
Cardnogenidty: In 1990 reports, the IARC, NTP, and OSHA do not list sodium carbonate, anhydrous, as a carcinogen. 
Summary of Risks: As typical with alkaline corrosives, sodium carbonate toxicity relates more to concentration than to dose. It can be mildly 
toxic by inhalation, ingestion, and skin or eye contact. Prolonged or repeated contact with concentrated solutions causes tissue damage. "Soda 
ulcers" on the hands and perforation of the nasal septum have occurred. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Eyes, skin, respiratory and digestive systems. 
Primary Entry Routes: Inhalation, ingestion, skin or eye contact. 
Acute Effects: Acute inhalation can produce eyes, nose, and throat irritation, sneezing, difficulty in breathing, coughing, and possible chemical 
bronchitis (inflammation of bronchial tubes in the lungs due to inhalation of a chemical). Ingestion may cause irritation in the mouth, chest and 
stomach, painful swallowing, and stomach cramps. Moist skin contact has produced an itching, burning, and tingling sensation, redness, and 
swelling. Sodium carbonate introduced into the eyes may cause mechanical and chemical irritation, pain, watering of eyes, cornea] burns, 
conjunctivitis, and risk of serious injury if eyes are kept tightly closed. Warning! Other symptoms may appear from absorption of sodium 
carbonate into the bloodstream via the eyes. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Gently lift eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Do not let victim rub or keep eyes tightly shut. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with water, but do not use soap! 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have mat conscious and alert person drink 1 to 2 
glasses of water to dilute poison Do not attempt to neutralize as this could cause further damage. Do not induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Consider endoscopy in all suspected cases of sodium carbonate poisoning. Perform blood analysis to determine if dehydra- 
tion, acidosis, or other electrolyte imbalances occurred. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel, isolate hazard area, deny entry, and stay upwind of spills. For small dry spills, avoid excess dust generation 
by carefully scooping or vacuuming (with appropriate filter) material and placing it in a suitable container for later disposal. For large, dry land 
spills, dike around spill to contain and cover with a plastic sheet or other impermeable membrane layer to prevent leaching caused by rain or other 
water source. Neutralize spills by adding dilute hydrochloric acid. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 3SS): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given working 
conditions, level of airborne contamination, and the presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations that promote worker safety and productiv- 
ity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.*10" 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipment 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Avoid physical damage to containers. Store in cool, dry, well-ventilated area away from heat, strong acids, and incom- 
patibles (Sec. 5). Keep containers tightly closed to prevent moisture absorption. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants 
and to maintain concentrations at the lowest practical level. 
Other Precautions: If respirators are used, OSHA requires a respiratory protection program that includes regular training, maintenance, 
inspection, and evaluation. Avoid excess dust generation. Also consider preplacement and periodic medical examinations of exposed workers 
emphasizing the skin, eyes, and respiratory tract. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS ColUction References: 73.100,101,103,124,126.127,132,136,139,140,149,159,163      "  ~~ 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W SUvermM. MD; Edited by: JR Stunt, MS u 
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*** IDENi IFIOA'f ION *.** 

■ISO?:? RECORD NUMBER       5 75602'-' 
;
'RODUCI NAME(S)          s SODIUM Hit RATE 
RoouüT IDENTIFICATION S 06SDNA 

>ATE 01- H3D3              :: 1994-06--09 

**:*. !vIANUi::'ACTURFR INFORMATION *** 

IHNUFAC THREE              v.    GRACE. DEARBORN INC 
ADDRESS                  s 3451 EEIMBALE STATION ROAD 

MISSIS3AUGA  ONTARIO 
CANADA    L50 239 

EMERGENCY TELEPHONE NO,, B 905-279-2222  (OFFICE HOURS) 
613-996-6666  (AFTER HOURS) 

*#:* MATERIAL SAFETY DATA *** 

Pa 1:1 <•'■'• 1                 V<■'■:•■"s'.I on #1:       3 „ 00 
^FERIAL SAFETY DATA SHEET:;   SCDIUU NITRATE 

.1 ) PRODUCT IDETTriFICAT'IONv SODIUM NITRATE 

■-. •■.—.•,■'.■ ;,-•-. ••,■■  : 11'■"•{••• ,,                                      1 '■ i'ti'-Jl wf 1 1 i  ' i V  i "'-i'" ■ '1 ' 1 f->'( ■ 
••}■•.: 11 j.  >\  .  1   *. -Ol". I*                                      '..■'..*' »• I'...1-1.- .'. i 1   \si  !....-  !.».«...■ 1 it... 

MANUFACTURER::                                    EMERGENCY PHONEs 
GRACE DEARBORN INC.. 
3451 ERINDALE STATION ROAD               OFFICE HOURS:: 905-279-2222 
nlS'-SISSAUGA ,.  ONI' AEIO 
L5C 2S9                                   AFTER HOURS:: 6I3--996—6666 

TRANSPORTATION OF DANGEROUS GOODS CLASSIFICATION:: 
SODIUM NITRATE   5.. 1 UN 1498 III 
WHMIS CLASS IFI CAT I ON:: 
Si. ASS; CS CLASS D DIVISION 2 SUBDIVISION B 

2) INGREDIENTS:: 
Chemical Name..                       CAS tt                      TLV(mg/m3)  LD50<mg/Kg 

SODIUM NITRATE                             7631-99"4    N/E         2000C 
GRANGE--»; 60 ..0- 100 „0) 

„. ^. ............._.._...._._.._..„._......::::-. ^ 

3) PHYSICAL DATAx                                 • 
Physical state  SOLID              Freezing point.(Deg.C)N/A 
Odour threshold . . .  N/D                 Boiling point. . (Deg .ON/A 
Specifi c gravi ±y.. ...... 1.23                Vapour pressure  N/A 
Density  N/D                Vapour density (air~:l. ) .N/A 

Solubility in water.. 73                 Coeff. of water/oil..-N/D 
Appearance» and odour.. 



-i:t: VE PELLETS, ODOURLESS 

FIRE AND EXPLOSION HAZARD DATA:; 
JONDI T'IOHS OF ELAMMABILIT Y:: 
•lON-T'i. ANNABEL 
:-'X'n:Nfi!i:rsH:i:MG MEDIA:: WATER X 

r:'OAIvi X        C02 X 
Other :; DRY CHEMICAL 

.'•ECIAi. PROCEDURES:; 
TREAT AS A 01...ASS A FIRE. 
JODERATE WHEN MIXED WITH ORGANIC MATTER - EXPLODES WHEN 

■IE AT ED OVER 1000 DEGREES C - OXIDIZING AGENTS.. 
::'i... ASH POINT:: ())eq„ C PI'iCC) NONE 

■(.. AMMAM..E LIMITS J.Y-l   A!!R "I   BY VOLUME:: LOWER N/D 
VJi'O IGNITION TEMP:; (Deq., 0)       H/D 

••■■AZARDOUS COMBUSTION PRODUCTS:: N/D 
EXFL.OSION DATA:: 
SENSITIV FT Y TO IMPACT , ,. ., s NONE KNOWN 

■ENSIT'IVITY TO STATIC DISCHARGES.... sNONE KNOWN 

OPFER   N/D 

■Vi/RIAI..    SAFE f V   DAI A   SHEE 
Page 2 
SODi ON N:.:TRAI E 

Version 

"•)    REACTIVI'TY   DATA:: 
•STABILITY    (NORMAL   COND.. ) SUABLE   X UNSTABLE 
/ONDI'TIONB   TO   AVOID:; 
AVOID   EXTREME   HEAT   ABOVE   1000   DEGREES   C 
COND ITIONS   OF   RE! ACT' IVIT Y:: 
N/D •    ' 
:: NCOMP AT IBILIT' Y ::    ( MATER I ALS   TO   AVOID ) 
iRGANlC   MATER:i AL.S 

■iAZARDOOS   DECOMPOSITION   PRODUCT'S;: 
■■ "D 

■:■: >    TOXICOi.OGICAL    PROPERTIES s 
ROUTE OF ENTRY::  SKIM CONTACT X ABSORBED BY SKIM 
•NHALATION X    INGESTION X 

I-FECTS OF ACUTE EXPOSURE 
•'IA
V
 CAUSE IRRITATION TO SKIN ANI> EYES- AVOID PROI...ONGED AND/ 

:)R REPEATED CONTACT .. 
MAY CAUSE DISCOMFORT., NAUSEA OR VOMITING IF INGESTED» 
VAY CAUSE IRRITATION TO UPPER RESPIRATORY TRACT IF INHALED.. 
EFFECT» OF CHRONIC EXPOSURES 
-YD 
.} r a I   r a t   LD 50fiig / Kg .. ( ca lc): > 2000 
I rr:i tan cy. .■. „    s N/D 
Synergisti c: Mat.  sNONE KNOWN 

I=:YE CONTACT X 

EL'x pos-ure I im:i.ts... 
Sensitizatfon.....< 

Reproductive Eff.«.„  sNONE KNOWN 

Mu tag in i ex ty. „   s WON!;: KNOWN 

Car cinocten :i. c:i ty. 

Teratogen i ci ty. .. 

s N/D 
.s N/D '' 

, sNONE KNOWN 

NONE KNOWN w *»   n 



•7; PREVENTIVE MEASURES 
PERSONAL PROTECTIVE EQUIPMENT ;: 
EYE PROTECT ION S;X GLOVES ::X 
R E G P IR A TO R Y ?:;' R 0 T E C' ;'10 N ;; 
OUST MPiSK 
VEEF :i: i...AT I0N El:.- OUIREMENTS s 
MECHANICAL (GENERAL) 
SPK..L -.MO PEAK PROCEDURES:; 
PUCK. UP   DRY SPILLS AMD RETURN TO CuNTAINEE., FLUSH 
REMAINDER TO DRAIN WITH EXCESS WATER., 
u^bTE DISPOSAL!; 
!SE AN AFPROVED SCAVENGER SERVICE.. 
AND'EI. NG i'\-AA.\:  DUPi' ;'■■> ? 

>,,, A!v EG! IT!.P. AS IT )GGi. FÖ AND PUPP! i\ OLOVi. E., 
.GE iA. ESONAL PRO FESTIVE CLO'T HING .. 
STORAGE REQUIREMENTS;: 
'STORE AWAY PEON ORGAN I OS IN DRY El REPROOF BINS., 
yJOOD AND PAPER BAGS SATURATED WITH SODIUM NITRATE SHOULD 
BE REMOVED FROM PREMISES.. 
SPEC I AL HAND I... ING I NEGRMAT' ION:; 
NONE 

CLOT HING; 

FE'TY   DATA   SHEET 
Paqe 3 
SODIUM NITRATE 

'•■!<:■: !";■: 'I Oi'i 

G) FIRST AID i'lFASLRES:: 
WASH CON'T ANIMATED AREA -THOROUGHLY WITH SOAF' AND WATER.. LAUNDER CLOTHING 
BEFORE -'FUSE., FLUSH EYES WITH FLOWING WATER FOR 15 MINUTES AND GET MEDICAL 
AT GIN"; TCP, IF IMGES'U: D,, INDUCE VOMITING AND GIVE LARGE QUANT FT IES OF 
::PP::R AND GE" MEDICAL AT'YEN'riON IMMEDIATELY,. 
GASTRIC LAV-'AGE NA ■(   BE REtH.ilRED.. 

Ü 3 PPL: I' >>■■ OKPAT'IUM: 
■iGNE 

10 ) •■-'REP ARATI ON INFORM AT I ON 
PREPARED BY:; T..R „Erwin .. DATE PREF„/REV.. 1994 „06.01 
GRACE DEARBORN INC., PRINT DATES 1994.06.. 09 
P„0., BOX 3060 STATION A.. PHONEs 905-279-2222 
MISSISSAUGA ONTARIO. L5A 3T5 FAX:: 905-279--OO20 
w/D-No Data N/A-Not Applicable N/E-Hot Established <-!_ess /-Greater 
A^Oral rat I.D50 B-Oral rat LD low C-oral L.DSO/LI) low other animal 
D-Estamated 1000 E=Arbitrary 2000 F-Other Route? Prefix C-Ceilinct limit 
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Canadian   Cerr'i-e   for   Or <H, natj on* iealth   an 

'IS.uS   ELf "OPjü   NUI-'IH |"; 
PRODUCT NAHE: C S > 

PRODUCT IDENTIFICATIO)' 
DATE OF HSDS 

# :i; r ¥■    '$■    M    <r    Sfc &.    # .j:.    &    ;j: 

s 69.'!. OBS 
s Sodium Nitrite Solution 

T. MSPS NUMBERS CFC0C1.91 
s .! 9*3--10-28 

H:I   bs iety 
;(•   *:    >■:   * 

MANUFACTURER 
ADDRESS 

***•   MANUFACTURER   IMRIR; 1ATJ0N   **:*: 

K   DuFont   Canada.,    Inc. 
::   Pos r   Office   Box   2200 

Si<•&>'•••>+ «ivi "' "" . .1. .!. I.V.' 

i'lississauga     Ontario 

EMERGENCY   TELEPHONE   NO.    ,   Ät^l^j*7."^?,    £"HOURS, ^f<:"""a"" > 
o.l.3-.:>':-!w-j6:l.6      (Medical,,    24   HOURS 1 



EMERGENCY TELEF HONE NO. 

*?i<*   SUFTTEIiER/DISTRIBUTOR   INFORMATION   ***: 

jUPPLIER/DIS'VRIPi.n'OR -   DuPont   Canada,,    Inc 
U.-'DK::..;.-^ •;  Post O'f'fj. CO Box 2200 

Streets*.':! lie 
r'i i ■■" s :i s si auo a  On tar:i. o 
i.•-f:<n:•'d#    L5iT! 2H3 
Telephone::  80C--3S7--2122  (Product Trrf oro*tion ) 
6:2'•-3'-'P-P P j 6  (Trünspor-L 24 HOURS) 
6J.O-348-36I6  ( Ned :i. cal ., 24 HOURS) 

*•*•* MATERIAL. SAFETY DATA *#*■ 

DuPont Paqe   1 
iv!a + er:iai Safety Data Sheet 

Sodium Nitrite Solution 
0EC00:l.9:l. Revised 28-0CT-1993       Printed 3-FEB~1994 

CHEMICAL. PRÜDl.ICT/CONF'Aii'Y I Di: NT IF I CAT I ON 

Ivi a t e r :i. a 1 I d e n t i -f: :i. c a t i o n 

Corporate MSDS Number   :.    PU002B07 
Formula :: HaMG2 (in water) 
CAS Name s NITROUS ACID., SODIUM SALT' 
G'"«c:ie y   TECHNICAL.:; OXIDIZING SALT SOLUTION 

Company Identification 

MANUI" 'ACT URER/DISTRI BUT OR 
DuPon t Canada., In c „ 
P.,0, BOX 2200 
STEEETSvILLE 
MISS1SSAUGA., ONTARIO L5M 2H3 

PHONE NUMBERS 
Procsuct Information :; :l -B00-3S7-2I22 
Transport Emergency :: :i.-6:l 3-343-3616 (24 HOURS) 
Medical Emergency v. :!.-6l3--343-36:1.6 (24 HOURS) 

COMPOSITI ON/1NFORMATION ON INGEEDIENTS 

Components 

material CAS Number % 
TECHNICAL GRADES 

SODIUM NITRITE ?632-00~0 41 
WATER 7732-18-5 59 

OXIDIZING SALT SOLUTION:: 
SODIUM NITRITE 7632-00-0 40 
SODIUM CARBONATE 497_19_8 2 

SODIUM NITRATE 7631_99_4 10 



WA'f KR 7 7 32 -18 --5   48 

DSL;: REPORTE!)/ INCLUDED 

HAZARDS iDi;;:irriFICAT:I;OH 

Po t eivtiö.l Hca 11 h !;;;ffe<:: ts 

Harmful or 'fatal :i."f «aal lew ■:■:■:■ d:.  Harn'ifu.l if inhaled,. 
Overexposure by inhalation or mgestion may cause? reduced 
oxygen c.i\rrying capacity of blood»  Causes skin and eye 
:i rri tat.ion ,. 

HUNAH HEALTH EFFECTS:: 
CEC0019:1. DuPont Faqe 

Material! Safe-'y Data Sheet 

(HAZARDS IDENTIFICATION •••• Continued) 

Human health effects of overexposure to the product by skin 
or eye contact may include skin irritation with discomfort 
or rash:; or eye irritation with discomfort, tearing., or 
blurring of vision,,  Sodium nitrite has been infrequently 
associated with skin sensi ti zat:i on in humans.,  By 
inhalation., irritation of the upper respiratory passaoe;;: 

with coughing may oc<::ur ,.  By inhalation or ingest ion , the 
effects may include low blood pressure with headache and 
fainting., or nonspecific discomfort, such as nausea or 
weakness.,  Overexposure may also cause met hemoqlotainemia 
(reduced oxygen carrying capacity of the blood) with 
cyanosis (bluish discoloration of the skin)., possi nly 
progressing to d:i. z i iness,, in coord inat:i on ,, shortness of 
breath,, increased pulse rate» and loss of consciousness» 

Sodium nitrite can also react with certain amines forming 
compounds which may cause csnrer. mutations«, or other 
toxicitv,.  These compounds., known as n:i trosaoines. can he 
formed in acidic environments such as that found in the 
stomach,.  Since many mecii a iions and chemicals contain an 
a mine group.,- simultaneous exposure to nitrites should be 
avoided,, 

Car ci nocien :i. c i ty I nf ormat :i. or 

None of the components present in this material at concentrations 
equal to or greater than 0.,:!.";; <->.r&   listed by IARC« HTP., OSHA or ACGIH 
as a carcinoqen. 

FIRST AID MEASURES 

First Aid 

INHALATION 
If inhaled, remove to fresh air-  If not breathing give 
artificial respiration«  If breathing is difficult, give 
oxygen.  Call a physician. 



• 

SKIN CONTACT 

In case of contact., i mmedl atelv flush skin with olenty of 
water -for at' least :i 5 minutes whiii; removino contamina loci 
clothing,, -Call a physician.  Wash c 1 <::. t n j. no   before? reuse,. 

EYE CONTACT 

J.n case err contact,, :: "-media tely flush eye?:;, with plenty of 
water for at least 15 ciinutes;.  Call <■■ physician,, 

INGESTION 
If swallowed,, immediately give two glasses of water and 
induce vomiting«  Call a physician.,  Never qive Anything 
by mouth to an unconscious person.. 

CEC00191                         DuPont                        Paae   3 
Material Safety Data Shoe1' 

CEIESr AID MEASURES ••■■ Cor •'■ i n■"■•■•■ d ) 

i•!o'('.es; to Phys:i. cians 

Absorption of this product into the body leads T.O the 
■formation of methemoglobin wh:t ch,, :i.n sufficient 
concentration,, causes cyanosis.  Since reversion of 
methemoglobin to hemoglobin occurs spontaneously after 
termination of exposure,, moderate doouees of cyanosis neeo 
to be- treated only by supportive; measures sucn as bed rest 
Ana   oxygen inhalation,.  Thorough cleansine o~f: the entire 
contaminated area of the body incj ud:>,no scalp and nails is 
of utmost importance™  Cyanocobaiamir; (Vitamin B--12),, 1 mq 
intramuscirlarly, w:i.ill speed recovery,.  Intravenous fluids 
and blood transfusions m-v«y be indicated in very severe 
ex posuros„ 

EIRE FIGHTING MEASURES 

EIammab':■..e Properties 

Autodecoiciposition        :: 490 C ',914 F)    af ter orydown 

Uh 1 i not burn . 

F' i re an d E x p I os i on Ha z a rd s s 

Strong oxidlzer when water is removed«  Combustible 
materials may catch fire more easily after being wet 
with sodium nitrite and dried,,  Product intensifies 
combustion of other materials«  Fires are difficult to 
extinguish«  See "Decomposition'1.. 

Extinguishing Media                        . 

As appropriate for combustibles in area. 

Fire Fighting Instructions 

Flood with water. 



AOOI DENTAL RELEASE MEASURES 

■ > -;" C .1 U; .- d«■-  £ Pf ! -'S O! lllO ' ) 

MOTE:: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL) 
secL'ons before proceeding with clean-uD»  Us» appropriate 
PERSONA!.. PROTECTIVE EQUIPMENT during clean-up,,   '   '      

CECOO:! 91 DuFont" Page 
iTlater:i.aI Safety Data Sheet 

(ACCIDENTAL RELEASE MEASURES - Continued) 

Accidental Release Measures 

Flush spii.i. area with plenty of water,,  Comply with Federal,, 
State,, a no local regul at ions- on repor tinq • releases ...  The 
Superfund re portable discharge for sodium nitrite is 
:i.oo :i. bs. 

HANDLING AND STORAGE 

Handling (fersonneü) 

Do not take internally.,  Keep from contact w::.th clothing and 
other combustible material s.,  Avoid contact with eyes and 
skin,,  Avoid breathing vapors or mist»  Avoid breathine dust 
'from dried--a own product«  Wash thoroughly after nanol inq ., 

Storaof 

Do not store with acids« ammonium salts« cyanides« amines or 
r e d u c i n q a c:i e n t s ., 

EXPOSURE CON!'POLS/PERSONAL PROTECTION 

Eng ineerina Controls 

Good general ventilation should be provided to minimize 
contact with vapors., or dust from dr.. ed-down product» 

P er son a 1   P r <::■ t <•••■• c t i ••■•■•e   Eq i ■. :i. prne-n t. 

Eye/Face s Coverall chemical splash goggles» 
Protective Gloves:        s Rubber gloves.. 

If product is allowed to dry and dusty conditions exist, use 
HIOSH/MSHA approved respi ratory protection« 

Exposure Guidelines 

AppI i cab 1 e Exposur&   L.i m i ts 

SODIUM NITRITE 
PEL   (OSHA) . None Established 



T!. V   ( AC GUI ri'i 
A El... ■■{■■    i Du Pont) 
WELL  (AlPA) 

s Hone Established 
:; 2 mg/fi-3,, 8 hU''.. TWA., t-esp.i. r able dust 
:: Hone Established 

CECOOlvl 
Hater 

DuFont                        Faqe 
:i.al Safety Data Sheet 

(Don t i riued ) 

'::< 

I-" Ei...   (OSHA) 
II... V   (ACGIH) 
A EL W    (Du Pont) 
U.i> ■''.   \               '■'.  A ' i V'"'i j 

s Hone Establasned 
:: Hon e Es tab 1 i s heci 
r,   2.   mg/m3,, 8 Hr„   TWA., respr, rable dust 
;; None Establishes:! 

SOD1UP CAPBOHATE 
FEi..   i OSHA ) 
'VI..A.    (ACCIH; 
AEL S' (Dt.i. F'on t) 

" H o i"i e E s t a b 1:;. s h e <:' 
:; None Established 
:: 5 mg/m3j, 8 Hr« TWA 

'M   AEL is Du Font's Accep 
governmental ly .imposed c 
!l ower than the AEL AI'K:    :i 
•::i recedei'i ce „ 

table Exposure Limit.  Where 
■ c:c:up■:■:•.t:i.ona 1 ex posure J. imi ts 'which & re 
n effect, such l:im:its shalil take 

H-A'CICA;. AND CHE!Ti:i CAL PROP!':: 

Physical Da'La 

3oiü b 11 i. i'.y 1 n '4a te r 

Odor 
Form 

RT1ES 

:: 100 W\"';,   Technical and Oxidising Salt 
Soiiuticn 

:; Odorless 
s Clear liquid 

Technical       ! Oxidising Salt' 
!    Solv tier';   ! 

1 Color                  ! Pale Yellow     ! Straw Colored 1 

!Boil inq Ft.... 760 mmHg! 
1                                               ! 

115 cleg C       !  114 „5 deg C  ' 
(239 deg F)      !   (238 deg F) ! 

! Freezing P'oiivl:        i 
i                       i 

! 8 p e <:: i f :i. c G r a v :i. t y     ! 
i                        i 

••:! deg C      ! '"10-20 deg C  ! 
(30 deg F)     ! (50-68 deg F) ! 

1.32 at 16 deg C  !'"1.4/16 cleg C  i 
(60 deg F) ! (34/60 deg F.) ! 

iVapor Pressure at    i 
!  2 a deg C           ! 
!  38 deg C           ! 

i                t 

17 mmHg      !    ~50 mmHg   ! 
35 mmHg    . *!    ~90 mmHg   ! 

IVapor Dens:i. ty (A:i.r~ 1 ) ! 

!pH Information       ! 

Less than 1    !  Less than 1  ! 

8.9         !       9        ! 

!Evaporation Rate     ! Greater than 1   ! Greater than 1! 



XCOOl?:! DuF'ont 
£<"<<:/:'[.y    Data    ;:! I "l £' e X 

aqt?        £> 

sTAB:i:i...:i:TY  AN:I:■ REAC'T ivITY 

Chem :i. cal   Sta b:i. I :i. ty 

Unstable?   with   heat,   after   dry   down, 

D e c G m p o s i t i o n 

Decompose:;:   with   heat,, 

Decomposition temperature is 490 dec: C (^.1.4 den F> after 
di'ydowr; to produce oxyaen ai'id toxic n:i. trcoen gases,,.. 

Polynierization 

Polymeri 2 a tion will not occur., 

Other Hazard';; 

Ir >compat i hi I i ty  :: Incompatible with acios., ammonium salt.;;; 
amines,, activated carbon,, cyan i aes,, arid 
reducing agents.  Hay react with 
secondary or tertiary amines to form 
nitrosamines (Ce?rtain nitrosamines 3re 
can cer■■•■ suspoct agen ts „ ) .. 

"VOX I CüLÜG I CAL I HFORNAT ION 

'o   1 n fo i-riia t i o!'i   Ava 11 a b 1 e 

I 

EÜ0L0G IL AL   1 NFORi'i AT I ON 

E c o t o >■' i c o 1 o c:i.c;al   I n f o r m a t :i. o n 

Ac.) u a t i c   T o x i c: i t y 

96-hour LCaO. minnows::  >100 mg/L 

DISPOSAL. CONSIDER AT IONS 

Waste Disposal 

Comply with Federal, State, and local regulations.  If 
approved, flush to waste treatment system. 

CEC00191 DuPont Page   7 
Material Safety Data Sheet 



TRANSPORTATION INFORMA'l TDM 

Snipping In'form ati on 

DOT 
Proper Sh:i.pping   H.:VM"V:;:- :: Hazardous Substance., L:i.qu::.d „ N ..0,. S .. •!=■ 
Hazard Class v GRM-E 
I ..*>.. Mo„ (UH/NA.S s HA No:  9188 
DO': Label (s) :: None 
Special In formation s il-lot regulated in packages containing 

less than 300 lbs., 
DOT Placard :: Hone 

DOT/IHO 
Proper Shipping Hao-a    ; Hot regulated as a hazardous material ■.. 
Hazard Class :: Not regulated., 

Reportable Quantity     s 100 lb 

Shipping Containers 

T/C., T/l., sample bottles 

Sh i pp i ng 1 n f arma t :i o ri   Can ad a 

TDG 
Proper- Shipping Name    :: OXIDIZING SUBS'?ANCES H„0„S„ LIQUID 

(SODIUM NITRITE,: SODIUM MIGRATE, SODIUM 
CARDONATE) 

PIN No., ;; UN 147? 
TDG Class ;: a., 1., (9.,2 ) 
TDG Packing Grou;::        :: II 

REGULATOR"1'' INFORMATION 

U ,. S ., Federal Regula 'LI.on;;- 

TSOA Inventory Status   ;; RopDi xed/Ineluded „ 

C a n a d i a i "i R e g u I a t i o n ;•: 

CLASS C Oxid:;, xing Material 

CLASS D Division 1 Subdivision B — Toxic: Material/Acute Letnal ity,. 

CLASS D Division 2 Subdivision B •■■ Toxic Material.  Srin or Eye 
Irritant... 

CEC00191 DuPont Pace   8 
Material Safety Data.Sheet 

OTHER INFORMATION 

Add i t ion a 1 In f orma t i on 



'' :s. t-e I , .!. Class., f ; o ! 10r,s 

A;: u -if • !■;'( ,. , \  ■ f 

ühroni < )••!<•■ a 1 t h 
Fire Hazard 
Reactivity 
f'l'essiire 

re: 
Mo 

;•■ (i|- -furl sv-: r iri -i (.ss;>;< ' < 
Sheet,, 

see du Pont'«; "Sodium Wit; 

>He oaxa ir this Haterial. Safety Data Sheet relates nnlv -l !h~ 
spe>..i i.,c ^terisi. cie::: ,onated herein and does not rclafp' -i-,-. ,,«» •;,•■, 
com bin a--:, on with any   other material or in any process  

Responsibility foi- USDS s CHEMICALS &  l-'IGMEHTS 
Address ■■    tllSSISSAUGA, ONTARIO 
Telephone » 4:1.6-821-3300 

ii   1 nc; i c:a to:;: u nd<y, ted se<: t :i.on „ 

End of MSDS 



*    v:    5j.-    ;{<    ».-    *    * *  M- *   *   :v   ■:}•   ;<•:   :*•   %   v.   :*   v}:;   4;   ;)/   #   >jf   *:   *   *: 

* Cai'iadian   Centre   for   O'::n.ip'?tion3i   Hpa.l + h   and   Safety 
%   ft   w   %.   %   y.   %.   ifc   %%.%%%%**<&%'*'   W-   $&'*'%■   'M   %   %   W-   %   '#   '%■ 

*■**  'i:i>EH'r:i.F:i:i.:;AT:i'ubi **# 

i'iSPS RECORD NUMBER      :: 730985 
PRODUCT NAMEC8) s SODIUM SULFATE 
PROD! IC"' IDENTIFICATION  :; J.,T., BAKER MSDS NUMBER:: 35018 

CAB NO,, ; 7?5/--82~-6 
PRODUCT C0j;E3:: 388/.73902., 5059 „3375.,3B91 „3898 

i :::.    US-     :vlbDb ■i o^a- 

&#>■.   NANiJI AC TU7.7v   :i h'C 0 '..iT!A . .H.iN   '*** 



:.-,Nl.iFA-:; l ÜRiii'R s    J   T   BAKER   INC 
^DRESS • 222 RED SCHOOL., LANE 

L
:>
!-II!...!...IPSBURG HEW JERSEY 

U., S,. A,.    08865 
NELGENCY TELEPHON!;. NO., :; 908~-859"-2i5:!.  (24-HOUES) 

800-424-9300  (CHEnTEEG) 
800-424--8802  ( HAT.TON AL RESPONSE CENTER ) 

***: f'ATE RIAL SAFETY DATA *** 

J..T., BAKER INC.,  222 RED SCHOOL LANE., PHILLIPSBURG, [-13      08865 
M A T E R I ft I...'  S A F E T Y   DATA   S HE E T 

24-HOUR EMERGENCY TELEPHONE   (908) 859-2:1.5:1. 
CHE;'!: RET: K (800) 424-9300   NATIONAL. RESPONSE CENTER fi    (800) 424-880:; 

::;50:i.3 NO 5 SOD I ON SULFATE PAGE: 3 
EFFECTIVE;:  03/09/94 ISSUED: 04/02/94 

J,7„BAKER INC., 222 RED SCHOOL. LANE., PHILLIPSBURG,. NJ 08865 

SECTION I •- PRODUCT IDENTIFICATION 

;;;RODUGf NAME:, SOD.TUN SULFATE 
COMMON SYNONYMS;: S'JLFURIC ACID., DISODIUM SAL"!';!  DISODIUN SULFAVE 
CHEMICAL i-'AHIL.Y:: INORGANIC SODIUM COMPOUNDS 
':"OEUUL.Ai: NA2S04 
FORMULA   UN .. x 142.04 
CAS   NO.. :! 7757-82-6 •     • 
NIOSH/RTECS   NO., ü WE3.650000 
PRODUCT    USE;; LABORATORY   REAGEN'T' 
■■ RODUCT   CODES:: :'-%s:i?:i"/,. '.'■xt?C}';- ,. 5C!r  

PRECAUTIONARY LABELING 

BAKER SAF-- U-DA'T A>K SYSTEM 

HEALTH . . - O NONE 
FLAMMABILITY •- O NONE 
REACTIVITY - O NONE 
CONTACT - 1 SLIGHT 

..ABORATOPY PROTECT IVE EQUIPMENT 

GOGGLES:; LAB COAT 

U.S. PRECAUTIONARY LABELING 



CAUTION 
*!AY CAUSE IRRITATION,, NAY PE HARMFUL IF' SWALLOWED OR INHA! FT*. HYWORCnpTC. 
DUEINO USE AVOID CON I ACT WITH EYES., SKIN, CL.iTT HI NO..  WASH THORnmHi Y AFTER 
HAND... INC.,  WHF:N NOT IN USE KEEP IN TIGHTLY CL.OSED CONTAINER„ 

INTERNATIONAL LABELING 

WOID CONTACT WITH EYES,,  AFTER CONTACT WITH SKIM, WASH IMMEDIATELY' WITH 
M';..EIT)V 01"; WATER..  KEEP CONTAINER TIGHTLY CLOSED. 

;;>AF '••■■ T -DAT A* STORAGE COLOR CODE* ORANGE (GENERAL. STORAGE) 

CONTINUED ON PAGE::  2 

J .. T„ BAKER INC.  222 RED SCHOOL LANE.. EH.! Li... IP SPURS ., NO  08865 
M A T E R I A L   S A F E T Y   DA T A   S HE E T 

24-HOUR EMERGENCY TELEPHONE   (90S) 859-21 51 
GHENTREC it    (800) 424-9300  - NATIONAL RESPONSE CENTER U    (800) 424-8802 

SOI8 MO'5 SODIUM SULFATE 
~>- ECTIVL:;  03/09/9-1 

JECTION II - COMPONENTS 

PAGE:: 2 
ISSUED:: 04/02/94 

JOMPONEhO                             CAS NO,.      WEIGHT "i   OSHA/PFL   ACGIH/TL.A 

IODIUM SULFATE 7707-82-6   90-100    N/E    N/E " ~" 

TION III •••• PHYSICAL DATA 

■O::.L;;.NC POINT !; N/A VI* (''I '-'LII. >iJEL (Mi'i'iO):, N/A 

BELTING F'OINT:: 884 C (5 623 F > VAPOR DENSITY (AIR^l > :: N/A 
i A'i 760 MM HG) 

BPECIEIC GRAVITY:: 2.. 68 EVAPORATION RATE:: N/A 
(H20===.1. ) 

'■SOLUBILITY (H2Ö ) s APPRECIABLE (>10"^) "K   VOLATILES BY VOLUME'S O 
(21 C) 

-'Hi   N/A 

3D0R THRESHOLD (P„P„M., ) s N/A PHYSICAL STATE: SOLID 

INEFFICIENT WATER/OIL DISTRIBUTIONS N/A 

APPEARANCE &  ODOR:: WHITE CRYSTALS OR POWDER.. ODORLESS.. 



SECTHJW TA-' -• FIRE AND EXPLOSION HAZARD DAI'A 

-LASH POINT (CLOSED CUR):: NX A 

AUTOIGRITION   TETT'FEATURE:;    N/A 

FLAnLARLE   L LEITE;: Ui:: E'ER   ■••■   H/pi LOWER    -   N 'A 

'"'IRE EXTINGUISHING NED IA 

USE EX I I MOO.: SMI HO MEDIA APPROPRIATE FOR SURROUNDING FIRE. 

:
;;EE:CiAL. ;-:iRE~ E'IGUTII-IG PROCEDI.JRES 

FIREF IGrM'ERS SHOULD WEAR PROPER PROTECTIVE R OUIPMENlf ANp SELF---CONTAINED 
BREATHING APPARATUS WITH FULL. FACE!" IECE OPERATED IH POSITIVE PRESSURE 
MODE.. 

CONTINUED DM   PAGE::  S 

ÜW .-BAKER INC.,  222 RED SCHOOL LANE,. RHILLIPSBURG., NO  0936 5 
N A T E   R I A I...   S A F E T Y   D A T A   S H E E T 

2s HOUR EMERGENCY' TE.L.E E'HONE'   .'■•■'OS) B!T?--2l b:i 
CHEnfEEC a    (BOO) 424•■■9TOO   NATIONAL EESPu^SE CENTER *•; (800) 424--8802 

■iSOiS Ivi0:;i SOD] UN SULFATE PAGE:: 3 
EFFECTIVE::  03/0R''94 ISSUED;: 04/02/94 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA (CONTINUED) 

.iRUSUAE. :;-'IRE T EXPLOSION HAZARD'S 

  HONE I DENT IFI ED*'.'.  

TOXIC GASE:S PRODUCED 

SULFUR DIOXIDE. 

EXPLOSION DATA-SENSITIVITY TO MECHANICAL.. IMPACT 

 NOr>iE'lDENTIFIED„  

EXPLOSION DATA-SENSITIVITY TO STATIC DISCHARGE 
*    * 

 NÖNE~IDENTIFliDT" 

SECTION V - HEALTH HAZARD DATA 



THRESHOLD LIMIT VALUE (TLV/TUiA) :; NOT ESTABLISHED 

SHORT-TERM EXAOCURE LIMH i STEL ) ;: HOT ESTABLISHED 

PERMISSIBLE EXPOSURE LIMIT (PEL):: NOT ESTABLISHED 

TOXICITY OF COMPONENTS 

ORAL MOUSE S..D50 FOR SODIUM 3UI...FATE 
CARCINOGENICI'TY:;   HIP:; HO    I ARC 

CARCINOGENIC ITV 

NONE IDENTIFIED.. 

REPRODUCTIVE EFFECTS 

NONE IDENTIFIED., 

E EF ECT S OF" 0V'ER E X P O S'..•■ R E 

WO 
1^989 tIG/KG 

Z   LISTs   NO        OSHA   REG;,   NO 

INHALATION:: 

SKIN   CON! AC'I 

i'.YE   (.-'OH I L't.■ ! ." 

[TATIGN   OF   OFFER   RESF'IEATORT    TRACT 

. "i AT ION 

CAT ION 

CONTINUED   ON   PAGE:;       4 

J.LT „BAKER   INC..      222   RED   SCHOOL   LANE.,   PHILLIF3BURG.,   N3      0836S 
M   A   T   E   R    I   A A   E   E   T   Y        DA   T   A 

24 ■ i-IOi IP   EMERGENCY   TELEPHONE ( 90S) 
■lENTREC: ■■'■■'       I   H'. ■ .! NATIONAL RESPONSE CENTER fc t SCO ) 424--8S02 

MC -i !::; A 

EFFECTIVE 03/O'r / '■ 
SODIUM SULFATE. PAGEs <' 

ISSUED:: 04/02/9': 

SECTION V  HEALTH HAZARD DATA (CONTINUED) 

SKIN ABSORPTION:; NONE IDENTIFIED 

INGESTION:;       GASTROINTESTINAL IRRITATION 

CHROMIC EFFECTSs NONE IDENTIFIED 

TARGET ORGANS 

RESPIRATORY SYSTEM„ LUNGS 



MEDICAL. CONDITION'--; GENERALI...Y AGGRAVATED BY EXPOSURE 

NONE 'IDENTIFIED "  

PRIMARY ROUTES 0!:: ENTRY 

I NHAL AT' :i: ON ,, IWGESTI ON , S XIN CONTACT , EYE CONTACT 

EMERGENCY AND FIRST AID PROCEDURES 

INGESTIONB    IF SWALLOWED AND THE PERSON IS CONSCIOUS., IMMEDIATELY GIVE 
LARGE AMOUNTS OF WATER.,  GET' MEDICAL ATTENTION.. 

INHALATION:!   IE A PERSON BREATHES IN LARGE AMOUNT'S. MOVE 'THE EXPOSED 
PERSON 'TO FRESH AIR., 

SKIN CONTACT':: iri   CASE OF CONTACT., IMMEDIATELY WASH SKIN WITH 'T.EN'T'Y OF 
SOAP AND WATER FOR AT LEAST 15 MINUTES. 

EYE CONTACT::  IN CASE 01" EYE CONTACT., IMMEDIATELY FLUSH WITH !• L.EHTY OF 
WATER FOR AT" LEAST 15 MINUTES.. 

SARA/TITLE III HAZARD CATEGORIES AND LISTS 

lUTE:: YES CHRONIC:: Y'ES FLAMNABILIT Y :: NO  PRESSURES NO  REACT IV I"* NU 

I 
1 
I 
I 
I 
1 
i 
i 
i 
i 
i 
i 
i 
«.05030 MO5 SODIUM SULFATE PAGE:: 5 

IFFECTIVE::  03/0S/94 ISSUED* 04/0Ü/94 

| SECTION VI - REACTIVITY DATA 

■   STABILITY:: STABLE HAZARDOUS POLYMERIZATION: WILL MOT OCCUR 

I 
I 

EKTEEMELY HAZARDOUS SUBSTANCE:: NO 
SERCLA HAZARDOUS SUBSTANCE:; HO 
oARA 313 TOXIC CHEMICAL.S:; YES  CONTAINS SODIUM SULFATE 

GENERIC GLASS:: GENERIC CLASS REMOVED FROM 
TSC A INVENTORY:.- YES 

CONTINUED ON PAGE::  5 

.T.,T„ BAKER INC.  222 RED SCHOOL LANE, PHILLIFSDUEG., N.3  0SS65 
M A '!' E E I A !...   S A F E T Y   DATA   S   i-i E E T 

2--<--HGUR EMERGENCY' TEL.EPHONE   (908) 8 5 9 •■-•21 51 
CHEMTEEC # (800) 424--9300   NATIONAL. RESPONSE CENTER # <800.i ^24-8802 

CONDITIONS TO AVOIDS    MOISTURE 

INCOHPATIBLESs STRONG OXIDIZING AGENTS 

DECOMPOSITION PRODUCTSs OXIDES OF SULFUR 



I 
1 
I 
1 
1 
I 
1 
I 
1 

SECTION v:n 

CHIPS TO BE TAKEN IN THE EVEN":'" OF' A SPILL OR DISCHARGE 

WEAR SOETrPlE H.cIi'CTIA: ' i O'W-l.iNG,.  CnRI I■ ÜI I..Y SWLPL UP AND Pi" r-UVi: „ 

DISPOSAL PROCEDURE 

 DISPOSE IN~ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE,, AND LOCAL 
ENVIRONMENTAL.. REGULATIONS, 

SECTK.N vlll ■••■ INDUSTRIAL PROTECTIVE EOUIFMENT 

•^EN'T 11... AT I ON:: USE ADEQUATE GENERAL OR LOCAL EXHAUST VENTILATION TO 
KEEP FUME OR DUST LEVELS AS LOW AS POSSIBLE.. 

'VFSPIRATORY PROTECTIONS NONE REQUIRED WHERE ADEQUATE VENTILATION CONDITIONS 
EXIST..  IF AIRBORNE CONCENTRATION IS HIGH.. USE AN 
APPROPRIATE RESPIRATOR OR DUST MASK., 

S.YE/SXIN PROTECTION::    SAi::'ET / GOGG:...ES,, RUBBER GLOVES ARE RECOr NEEDED.. 

SEC"; ION :X ••■• S if.RAGE AND HAMDLI-IG PRECAUTIONS 

•;,i"!j  "i-DA?AY STOKAGi' CO „OK COD1.''^ ORAMGi:'  (GENIEKAI  STORAGF.) 

STORAGE REQUIREMENTS 

KEEF' CONTAINER TIGHTLY' C ICE-SED,.  SUITABLE FOR ANY GENERAL.. CHEMICAL. STORAGE 
AREA,, KEEP FROM CONTYCC U; " i H OXIDIZING . MATER I ALS .. ISOLATE !:"R:"'M 
INCOMPATIBLE MATERIALS,. 

CONTINUED ON PAGE s  6 

OCT., BAKER INC.,  222 RED SCHOOL. LANE, PHILLIPSBURG. NO  08865 
M ft T E R I A L   S A F E 't Y   DATA   S H E E T 

24-l-iOUR EMERGENCY TELEPHONE — (90S) 859-2:1.51 
CHEMTREC ** (800) 424--9300 — NATIONAL RESPONSE CENTER tt (BOO) 424-8802 

S50I8 1105 SODIUM SULFATE PAGES 6 
EFFECTIVES  03/09/94 ISSUED; 04/02/94 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS (CONTINUED) 

SPECIAL PRECAUTIONS 



1 
I 

I 
1 
I 
I 
t 

1 
I 

MATERIAL IS HYGROSCOPIC,, 

SECTION X ••■- TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

■ONESTIC (D„0., T„ ) 

-ROPER SHIPPING NAME;;  CHEMICALS. N..O..S. (NON-REGULATED) 

: i IV EEMATIONAl... (I., il „ 0., ) 

'ROPER SHIEF ING NAME::  CHEM-'CAL'S,, N „ 0 ., S ., (NON-REGULATED) 
MARINE POLL Ui ANTS:: NO 

,:;:R (i..c,A„O„ ) 

:ROPER SHIFFJNG NANE:;  CHEMICALS.. N .. 0 ,. S . (NON-REGULATED) 

:.. S„ CUSTOMS HARMONIZATION NUMBER s 2S332900006 

OTER  WHEN HANDLING LIQUID ELODUC TS, SECONDARY PROTECTIVE CONTAINERS MUST BE 
JSED FOR CARRYING., 

■■•:•!/A ■■■■■■■  NO 7 APPLICABLE,, OP NO I AVAIEAB,..F :; 
;/E ■■■"  NOT ESTABLISHED-- 

•■'HE 'INFORMATION IN THIS MATERIAL SAPETY DATA SHEET MEETS THE 
iEQUIEEMENTS OF THE UNITED STATUE:; OCCUPATIONAL SAFETY AND HEALTH ACT AND 
REGULATIONS PROMULGATED THEREUNDER (29 CFR :t9:!.0.1200 ET.. SEQ..) AND THE 
ANADTAN WORKPLACE! HAZARDOUS MATERIALS INFORMATION SYSTEM,.  'THIS D0; UULMT 
3 INTENDED ONLY AS A GUIDE Tu THE äPF'F OPRI ATE PRECAUTIONARY HANDLE!. NO C- 
;-iE MATERIAL BY A PERSO!- TRAÜNiilD IA.: OR SOPERvISED BY A PERSON TRAINED 

■•■! , CHEMICAL HANDL.ING..  T'HE ; E.EE !'S RESPONSIBLE FOR DETERMINING ; HE 
RECAST IONS AND DANGERS Or NEIL CHFTE CAu FOR HIS OR HER PARTICULAR 
sPpLIGA'T'ION.,  DEFENDING ON U^AGE., PRO'! EOT!V£ CLOTHING INCLUDING EYE AND 
ACE GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERIAL 
LE BREATHING CHEMICAL VAPOR S/i" ONES,. 
EXPOSURE TO THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS.:  THIS 
HEMIUAL MAY INTERACT' WITH OTHER SUBSTANCES..  SINCE THE POTENTIAL USES 
AE SO VARIED, BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF USE 

.-R INTERACTION WITH OTHER CHEMICALS OR MATERIALS.  BAKER WARRANTS THAT 
CONTINUED ON PAGE::  7 

J.T.BAKER INC..  222 RED SCHOOL LANE, PHILLIPSBURG., NJ  08865 
M A t E R I A I...   S A != E T Y   DATA   SHE E T 

24-HOUR EMERGENCY TELEPHONE — (908) 859-2151 
CHEMTREC ** (800) 424-9300 •■•- NATIONAL RESPONSE CENTER tt (800) 424-8802 

■S5018 M05 SODIUM SULFATE PAGE'S 7 
EFFECTIVES  03/09/94 ISSUED: 04/02/94 



I 
I »HE CHEMICAL HE EIS THE SITE! J ?: ICATICT SET FORTH OH THE LABiE . 

BAKER DISCLAIMS ANY OTHER WARRANTIES., EXPRESSED OR TI1PI TEH UITTM P-f^c-^ 
:°,..'r,E...PR0DUCT SUPPL..IE::i* HETRUNDER, ITS MERCHANTABILITY QE ITS EITNESS ::
UE A PARTICULAR PURPOSE., 
THE USER SHOULD RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURE AND 

■•'-!: H DiA'iL Eh'TY.. IAU..Y .{i- NYY f 'PI MA HANDU D OR THE KMuUlL DAHI".{ ,..-S \ ■>■■    il f 
YC HI- H!..D!C>,,  RFAD PL !- TL A UT MJNARY INFORMATION..  AS KEN YW l '.' iiv Y ■ :'■ D" 
_Jfc.-4fc.KftL SAFETY INFORMATION BECOMES AVAILABLE., BAKER WILL PERIODICALLY 
REVISE THIS MAHEEIAL SAFE i" *' DAT'A SHEET» 
•THE:: CHEMTEEO, CANUTES, ANY NATIONAL RESPONSE CENTER EMERGENCY TEITHnNF 
QUADERS ARE TO BE I.LTD OH,..Y ,.N i Hi: EVENT OF CHEMICAL EMERGLNL IE ■>   TWOIVIW' 
-   TT;..L, LEAK., -IRfc, EXF-OSUM-., OR ACCIDENT INVOLVING CHEMICAL«, Ai , 
■•iÜNTE'SEEGENGY QUESTIONS SHOt.L.D BE DIEECTSD TO CUSTOMER *F-YVV,TCFr' 
. :l -300--OT BAKER i FijR   ASSISTANCE.. ':  

;OF Y'EIGHT 1994 J „ T«BAKER IRC „ 
TRADEMARKS OF .J ..'i „ BAKEiR INC., 

APE ROVED BY QUA!...IT '?  Rb:::.uKA:' DEPARTMENT 

f HUr::. 



€5P 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518)377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 294 
Sodium Sulfide 

Issued: 4/90 
Section 1. Material Identification 
Sodium Sulfide Description: Best prepared from the elements in liquid ammonia. Also obtained by dehydrating sodium R    3 
sulfide nonahydrate. Used in manufacturing rubber and sulfur dyes; in metal refining, cotton printing, detailing hides, I 
wool pulling, engraving, ore flotation, paper-pulping process, and desulfurizing viscose rayon; as a photographic reagent, a S    3 
chemical intermediate, and a laboratory reagent. *   - 
Other Designations: CAS No. 1313-82-2; N^S; sodium monosulfide; sodium sulfuret; sodium sulphide. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guidip^ for a suppliers list. 

NFP/ 

Section 2. Ingredients and Occupational Exposure Limits 
Sodium sulfide, ca 100% 

OSHA PEL 
None established 

ACGIHTLV, 1989-90 
None established 

NIOSH REL, 1987 
None established 

Toxidty Data* 
None listed 

•Monitor NIOSH, RTECS (WE1905000), for future toxicity data 

Section 3. Physical Data 
Melting Point: 2156 'F/l 180 'C 
Molecular Weight: 78.04 g/mol 

Appearance and Odor: Yellow-pink or white, deliquescent crystals. 

Specific Gravity (H,0 = 1 at 39 *F/4 *C): 1.856 at 57 T/14 *C 
Water Solubility: Soluble 

Section 4. Fire and Explosion Data 
Flash Point: None reported Autoignition Temperature: None reported      | LEL: None reported      | UEL: None reported 
Extinguishing Media: Use dry chemical, C02, Halon, water spray, or standard foam to fight fires involving sodium sulfide. 
Unusual Fire or Explosion Hazards: Sodium sulfide is a moderately flammable solid when exposed to heat or flame. It can explode with rapii 
heating or percussion. When it contacts acids, this material yields flammable hydrogen sulfide. When burned, it yields sulfur dioxide. Finely 
divided sodium sulfide forms explosive mixtures in air. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiecc 
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do not release to sewers or waterway 

Stability/Polymerization: Although stable at room temperature in closed containers under normal storage and handling conditions, sodium 
sulfide is unstable and can explode with rapid heating or percussion. This material is extremely hygroscopic (absorbs moisture from the air) and 
discolors upon exposure to the air. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: This material reacts violently with water, carbon, diazonium salts, o-nitroaniline diazonium salt, lUMnchlorometf 
ylamine, acids, and oxidizing materials. 
Conditions to Avoid: Avoid contact with heat or any ignition source. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of sodium sulfide can produce toxic fumes of sulfur oxides (SO ) a 
sodium oxide (Na,0). 

Copjrrifht C1990 OenJom Pubiishiiit Capomitm 
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No. 294    Sodium Sulfide    4/90 

Section 6. Health Hazard Data :■■<&? *r?&i?'"■-■■■. -\-Tt.? 

Cardnogenitity: Neither the NTP, IARC, nor OSHA lists sodium sulfide as a carcinogen. 
Summary of Risks: Sodium sulfide is a strong irritant to skin and tissue. It yields toxic sulfur dioxide when burning and toxic hydrogen sulfide 
on contact with acids. High concentrations (500 to 1000 ppm) of hydrogen sulfide (MSDS Collection, No. 52) can cause systemic poisoning 
symptomized by respiratory paralysis and unconsciousness, followed by death. Sulfur dioxide {MSDS Collection, No. 50) affects the respiratory 
tract, causing bronchial irritation, difficulty in breathing, pulmonary edema, and at high levels, possible respiratory paralysis. Short-term expo- 
sures above 400 to 500 ppm are immediately life threatening. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, respiratory tract. 
Primary Entry Routes: Inhalation, skin or tissue contact. 
Acute Effects: Direct contact with sodium sulfide irritates the skin and other tissue. Eye contact may cause painful conjunctivitis, colored halo 
effects on vision, and lid spasm. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After first aid, get appropriate in-plant, paramedic, or community medical support 
Physician's Note: Eye exposure may result in fundoscopic and retinal changes that usually resolve within 72 hr. All eye exposures should have 
baseline and follow-up fundoscopic evaluation. If exposure is significant, nitrate-induced methemoglobinemia has been advocated as treatment on 
the basis that methemoglobin bind the toxic hydrosulfide anion, forming sulfmethemoglobin. Inhaling amyl nitrate or intravenous sodium nitrite 
is recommended. Do not use thiosulfate. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Notify safety personnel and immediately remove all heat and ignition sources. Cleanup crew should protect against vapor inhalation 
and direct skin or eye contact. Do not handle with bare hands! Using nonsparking tools, scoop spilled material into appropriate disposal contain- 
ers. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

.■■äliVff'*1*^ Section 8^ Special Protection Data m^m^KvmM 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to control airborne concentrations. Local exhaust ventilation is 
preferred since it prevents contaminant dispersion into the work area by controlling it at its source.003* 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Z<*)ßf 

Storage Requirements: Store in tightly closed containers in a cool, dry area away from all possible ignition sources and incompatibilities 
(Sec. 5), especially liquid acids. Protect containers against physical damage. Store in glass bottles, cans, and steel drums. 
Engineering Controls: Avoid direct contact with skin and tissue. Do not handle with bare hands! Practice good personal hygiene. Do not 
expose sodium sulfide to any heat or ignition sources. Do not allow sodium sulfide to contact adds since their reaction evolves toxic hydrogen 
sulfide. , 

Transportation Data (49 CFR 17X101, .102) 
DOT Shipping Name: Sodium sulfide, anhydrous, or Sodium      IMO Shipping Name: Sodium sulphide, anhydrous, or Sodium 
sulfide with less than 30% water of crystallization sulphide with less than 30% water of crystallization 

DOT Hazard Class: Flammable solid IMO Hazard Class: 4.2 
ED No.: UNI385 IMO Label: Spontaneously combustible 
DOT Label: Flammable solid IMDG Packaging Group: II 
DOT Packaging Requirements: 173.207 D> No.: UN1385 
DOT Packaging Exceptions: 173.153 

USDS CoUtction References: 7,73,84,85,103,123,124,126.127,136 
Prepared by; MJ Allison, BS; Industrial Hygiene Review; DJ Wilson, CM; Medical Review; MJ Hardies, MD M3 
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;r** IDENTIFIC •J :■■>!. ;  .;. .1. 

riSDC RECUR!'• NUMBER       :; 691"'11 
Phli's'i.'C"!'    NAME ■:. 'S > ;; ALCH£ivi 19 

SODIUM SULPHITE 
SODIUM SULFITE 

PRODUCT IDEM!"3 FICA'T IÜH  :: i'ISDS NUMBER:: KI000146 
DATE OF MSDS a l?93~-<>2~05 

W:m.   MANUFACTURER INFORMATION *** 

"'iAHUi- ACT URER ::    DuPorrt   Canada.,    Inc 
ADDRESS :!    F'cst   üf f :i. t:e   Box   2200 

&treetsville 
!vl :i. B s :i. s s a u q a  0 n t a r i o 
Canada   'i...'äM 2H3 
Telephone;; 

ENFEGENCY 'TELEPHONE MO „ s; 6:1.3-340-3616  ("Transport,, 24 HOURS) 
613--34S--3616  (Medical.. 24 HOURS) 

W.m   SUPPLIER/DISTRIBUTOR INFORMATION *** 

SUPPLIER/DISTRIBUTOR    S DuPont Canada,, Ir,c 
ADDRESS '■    Post OTT::. (::<•■■ Box 2200 

StreetGviile 
lvl :i «> s :i. s s a u c; a  On t a r i o 
Canada    L5!"'i 2H3 
Telephones  800-387--2122  (Product Information) 

EMERGENCY TELEPHONE NO., :: 613-348-3616  (Trans-port., 24 HOURS) 
613-3'J8-3616  (Medical,, 24 HOURS) 

*¥* MATERIAL SAFETY DATA *#* 

DuPont Page   :l. 
Material Safety Data Sheet 

SODIUM SULFITE 
KI000146 Revised 5-FEB-199.3 -       Printed 3-FEB-1994 

CHEMICAL PRODUCT/COMPANY IDENTIFICATION 

Material Identification 



Corporate MS.08 Number   s DU00017I 
• 

CAS Number               :: 7757-83-7 
F'onnii U                   s Ha2S03 
fclecuiar Weigh'1:.         :: 126.. 04 
CMS Naoe                 :: SULFUROUS ACII:., DISODIUM SALT 

'i'raeenamps and Synonyms 

ALCHEN :!? 
SODIUN £:jj. PHITE 

Com pany I cl en t i f :i. c:a t :i. on 

MANUFAC ; URER/DI SIR I BUI OR 
Du.Pon t Canada,, Inc.. 
P„0„ BOX 2200 
S'TRFi-TSVILLE 
hlSSISSAUGA, ONTARIO L.5L 2i i3 

PhOl':E i-IUNBERS 
Product Information  :: 1-800-387-2122 
'V ran snort Emergency  :; 1-613-348-3616 (24 HOURS) 
Medical Emergency    s 1-613-348-3616 ? 24 HOURS') 

cohi-'-..isi"I"iOP, :i:NFOPNATION ON INGREDIEN fS 

t.om ponei'i ts 

Nateria 1                                                                                                 CAS Numoer    ''■;', 
S G d :i u f11 s u :i •■>" :i. t e                               7757-83-7  100 

HAZARDS I DENT IF1 CAT' I ON 

P'otenti.;*'] heal th Effects 

VENDOR HEAi..J'H DATA 

CAUTION;;  Contact with acids releases j. rri taking and 
potentially -fatal sulfur dioxide gas.. 

INHALATION 

In ha!! at ion of product dust or mist may irritate respirato ry 
tract..  Contact with acids liberates irritating and 
potentially fatal sulfur dioxide gas- \'k<y   cause severe 

KI000146                          DttPont Pag e   2 
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(HAZARDS I DENT IFI CAT I ON  C on t i n uecl) 

asthmatic response in sensitized individuals. 

SKIN CONTACT 

Dust or mist may cause skin irritation from prolonged 
contact.  Solutions will irritate. 



■ 

EYE CONTACT 

Dust or mist ii'.ay irritate or burn eye-::.  Solu i ion s toil1 
i rri täte or burn .. 

INGESTIUN 

Ingestion msv irritate gastrointestinal tract by the 
liberation of sulfurous acid,,  Estimate?:! to be rnooer ••• i e" y 
toxic,  iT!ay cause severe allergic reaction in some 
asthmatics and sul'fite sensitive individuals...  Large cioses 
may cause violent colic and diarrhea., circulatory 
disturbances,, central nervous system depression and e^cn 
death,,  Ingestion may include an asthmatic response if 
ingested minute quantities (10—100 mq) by sens:1, ti /-cd 
i rid :,. vl dua.:. :••■.,  I::.s v .i. in ■:■:< i.ed fatal dose :i.s .!.',,' gm., 

CONDITIONS AGGRAVATED BY EXPOSURE 

Some individuals <■>.)'■<-.■   said to be dangerously sensitive to 
minute amounts of sulfi tes in foods,.  Symptoms may include 
broncho constriction .. shock., gastrointestinal d:i. <;:- tu -h an ces ., 
ancio edema,, flushing and tingling sensation.,  Circulatory 
disturbances and central nervous system (CMS; conditions may 
also be acioravated by exposure.. 

ANIMAL DriTA 

Oral ALD (rabbit)::  2825 mg/kg 

DO PONT HEALTH DATA 

SODIUM BUL1-.I. II::. 

HEALTH'HAZARD INFORMATION:: 

Sodium sulfite is a skin., eye., nose ana throat irritant,,  It 
can cause alleralc skin rashes,, 

Inhalation can cause asthma—like reactions with snortness oi 
breath,, wheeling and cough., 

Ingestion may cause gastric irritation, nausea,, headache., 
weakness., c isziness ... confusion ., in coord in & lion and loss of 
consciousness,,  Minute quantities in a sensitized person can 
cause an asthmatic response., 
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(HAZARDS IDENTIFICATION -7 Continued) 

Large doses of sulfite salts may cause violent colic, 
diarrhea., circulatory disturbances, central nervous system 
depression and death« 

ANIMAL. DATA:: 

- 



Oral ALD;:  2825 mg/kg in rabbits 

MUNAK HEALTH EFFECTS 01" GVEEEXPOSUEE:: 

Skin contact may initially include:: skin irritation with 
discomfort or ras!i; or allercic skin rashes»  The compound 
has beer in-free 'ently associated with skin sensiiination in 
humans,. 

Eye contact may -initially include:; eye irritation with 
discomfort., tearing, or blurring of vision., 

Inh:vdl atior «nay initially include:; irritation of the upper 
respiratory passages., w:i th sought nq:: or asthma--] i ke 
reactions with shortness of breath,, wheeling., or cot. oh., and 
possi !:.■!: y occurring oi"' subsequent reex posure,, 

Ingestion may initially includes nonspecific discomfort,, 
such as nausea, headache, or weakness; temporärv nervous 
system depression with anaesthetic effects such as 
di£i:iness,: headache., confusion., in coord :i. nation ., arid JOSS; of 
consciousness: or an asthmatic response if inqested in 
minute quantities (10-100 mg) by sensitised individuals,. 

L.arge doii'.ss ot sulf ite salts iriay cause violent, ecu ic: and 
diarrhea,, circ.nlahory d'i s-' i'ubaci ces,, ceritral nervous system 
depression and a>-ath„  .Individuals with preex i.stinci diseases 
of the lungs or skin may have increased suscentibillty to 
the toxicity of excessive exposures. 

i..-a r c i noci en:;. c i J.ivr or ma t :t or. 

None of the components present in this material at concentrations 
equal to or greater than 0.,!^ AI-B   listed by I ARC.. MTP., OSHA or ACGIH 

FIRST AID MEASURES 

** First Aid 

■INHALATION 

If inhaled, remove to fresh air,. If not breathing, 
artificial respiration« If breathing is difficult, 
Ca 11   a pivysi c:ian „ 

g :i ve 
give oxygen« 

SKIN CONTACT 
K10001.46 DuF'on t 

Material Safety Data Sheet 
*   * 

(FIRST AID MEASURES - Continued) 

Page   4 

In case of contact., immediately wash skin with soap and water. 
Wash contaminated clothing before reuse. 

EYE CONTACT 



In case or contsct,, iooediately flush eyes with plentv of water 
for at least 1 h (riinutes,  Call a physician,. 

INGES ( I v !UH 

If sw? 1 ] owed:, immediately give 2 glasses of water and induce 
vomiting.,  Never gwe anything by mouth to an unconscious nerson 
Call a physician,. 

FIRE FIGHTING MEASURES 

V.   Flammable Proper tie?;; 

Not a fire or exp.Ios:;. on hazard „ 

i-iaxai-"doui:: gase'-j/Vapo>';;; produced in fire &r&   oxide??;, of 
sulfur -, 

E x t i r i q u i s h :i n g lv! e d i a 

U;;;.e meoia appropr'i.ate 'for surrounding material,, 

i;:':i re Fiq hting Ins tr 11ctions 

Keep personne.;. rproveo and upwind of fire,, Wv&r   self •conta ined 
breathing apparatus,,  Wear full protective equipment .,  Cool 
tan k/con ta i ne r with water spray, 

Use water snray t.o knock down fume?;?., 

ACC; I DENT A!... RELEASE MEASURES 

Safeguards fPers-ormeü ) 

NOTE;; Review FIRE FIGHFu-iG MEASURES and HANDLING (PERSONNEL) 
?;;e<:;t:i <;:■!"!?;; before proceeding with clean—up„  Use appropriate 
PERSONA!.. ;::T-OTECM.'vE EQUIPMENT during t::Iean--up. 

Spill Clean Up 

Recover undamaged and minimally contaminated material for reuse 
arid reclamation..  Shovel or sweep tip., 

KI0ÖÖ.1.4A DuPont Page 
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(ACCIDENTAL RELEASE MEASURES - Continued) 

Accidental Release Measures 

Dissolve in water,, using caution äS solution can get hot. 
Good ventilation is required during neutralization ö\.u?:   to 
release of sulfur dioxide gas»  Oxidation to sodium sulfite 
solution may be required, as for example, by adding a slight 
excess of dilute hydrogen peroxide carefully and with 
stirring., 



HANDLING AND STORAGE 

M a n d I :i. n q (fer s o rme 1 ) 

Do   not   breathe   dust,,      Avoid   contact   with   eyes.,   skin,,   or    clothiriq. 
Wash   thoroughly   after   handling.,      Wash   clotlunci   after   use,. 

H a nd 1 i i"! q    (P h y s :i. ca.!    ■"! :■• v>e<:: t s ') 

Avoid dust generation „ 

Storage 

Keep container in ■■:<   coo'!, p.! ace..  Do not mi.x   with inconrp* ti b.1. en; „ a; 
listed above.,  Store :;.n a well ventilated place.  Store :ir a cool 
place.,  Keep container Lightly closed» 

Store in a dry place..  Keep away from acids,, ox idizers, 
moisture,.  Protect from physical damageu 

When dissolving., Aötf   water cautiously and with stirring,, 

EXPOSURE CONTROLS 'PERSONA!. PRO! EOT.TON 

E iig ineering Con trols 

!<ee n con ta i n e r t :i. g h t.'!. v   c 1 osed « 

Keep container in a dry place. 

Use ventilation that is adequate ot keep employee exposure 
to airborne concentration;; below exposure limits. 

Contact with acids releases :i. r ri tatinq ari<:! potential].:-' 
'fatal! su'.ifur dioxide cas, 

K1000:1.4 6 DuPont c;'ace 
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(EXPOSURE CONTROLS/PERSONAL PROTECTION •••• Continued) 

Personal Protective Equioment 

EYE/FACE PROTECTION' 
Wear safety glasses.  Wear coverall chemical splash goggles, 
and face shield when the possibility exists for eye or face 
contact from airborne material. 

RESPIRATORS 
A NIOSH/TIESA approved air purifying respirator with a 
dust cartridge or canister may be permissible under 
certain circumstances where airborne concentrations &re 
expected to exceed exposure limits.  Protection provided by 
air   purifying respirators is limited.  Use a positive 
pressure air supplied respirator if there is any potential 
■for an uncontrolled release, exposure levels &r&  not known., 



oi" any other c:i. reum«; 'Unces where air purifying respirators 
(nay not provide adequate protection,, 

PROTECTIVE' CLOTH I KG 
W-Mf imperv:i.ous clothing to prevent AMY contact with this 
.product,, such as ciiloves,: apron,, boots., or whole bodysuit 
made from Meoprene., as sppropn.ate,, 

I::! ■/. J: > o s 1..1 r e G u i d e !l. i n e s 

Exposure Linits 

SODIUM SULFITE 
PEL   ( 08HA) s F' a r t :i c u 1 a t es i.Not 0t h e rwise CIassi'f ied ) 

:! 5 mg/m3, 8 He. 'TWA., total dust 
5 mg/m3,, 8 Hr., FUJA., respirable dust 

T!... V   ( ACG1H 5 :; Mori >:•:■ Es t a b 1 i s bed 

PHYSICAL AND CHEMICAL F'PÜPF. R'V 1ES 

Physical Data 

Boiling Point :: 900 C t 1652 F) Decomposes 
Melting Po:int r Decomposes at red heat 
Solubility in Wate:''     ;: 13..9 gm.-- 100 am water <<! 0 deg C (33 dec ■" ■' 
oH :• "V.. 8 0 I?-.' solution 
Odor ;; Odorless 
Form !• F:ine   crystals,   granules.,   Dowder 
Color :i fcJhi te 
S pe <:: i f i c   G r a v i ty !; 2,. 633   <?•   15C   i6OF') 

Solubility in water  :; Calculated as the anhydrous salt 
1.7";; solution at 10 deg C ('50 deg F) 
28".; solution at 33 deg C (91 deg F) 
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STABILITY AMD REACTIVITY' 

C hem i c:a I S tab :i 1 i ty 

Stable at normal temper*tures and storage conditions» 

Reacts with oxidizing agents., such as chlorine, reducing 
agents,, acids and bases.,  Can oxidize slowly in &ir   to the 
Sulfate. 

Incompatibility with Other Materials 

Incompatible with strong oxidizers, acids, high 
temperatures. 

Decompose, tion 

De com poses with heat« 



I V rUixardous   tioses/vapors   produced   are   toxic   and   corrosive 
sulfur   dioxide   gas,   sodium   sulfide   residue,,   sodium   oxides« 
Decomposition    temperature   1650   c(egC|i   decomposes   by   reaction 
w 11 h   acids.      Ai r   an c:l   mo i s ture   sen si t :i. ve., 

F'olyme r :i.:•?: a t i cin 

Poly me! ■".). :<■: at ion will not occur. 

0t her Hazards 

Strong oxidizers cause vigorous exothermic reaction?,.  Acids 
release sulfur dioxide aas., 

TOX T C 0I...0G IC Ai... 1 NF0Riv(AT 101 ■: 

No In'formation Available 

ECOLOGICAL.. INFORMATION 

Ecotox i coloq i cal In formation 

Aquati c To* i c:i. t.y 

96 hour LC'äü., goldfish:;  10Qmg/i... 
24,, 48,, 96 hour TLm., mosquito fish:: 2600 opm 

ROD   0 „ 12   1 b/1 D   :i ns tan tarieous . 

KI000146 DuPont Page        8 
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D.I.SPOSAi... CONSIDER AT I01-E 

Waste D:i. snosal 

Treatment., storage,, transportation., and disposal must be in 
accordance with applicable Federal., State/Provincial,, and Local 
regulations..  Do not flush to surface water or sanitary sewer 
.system. 

Neutralized waste may have to be disposed of by an approved 
contractor., 

TRANSPORTATION INFORMATION 

Shipping In-format ion -— Canada 

This material is Not Regulated, 

REGULATORY INFORMATION 



Can ad ian Reaulations 

::!...ASS D Division 
Effects,, 

yubdivisi it: Material uhroni ■:: I ox i c 

OTHrP INFORMATION 

Hi" PA, MPCA-HMIS 

MI
;:
'CA-I-IM:I 

Health s 2 
Flainmabil Lty s 0 
Reactivity :: 5. 

Person«-!!. Protection ratino to be suppl ied by user repending on u< 
conditions.. 

Aud:s tion aI Information 

Stan Chen: I1SDS (1988 June 18) 
Kingston Site USDS 
E„!)!.. DuPont Textile Fibers; Dept» PISD8 CCDO'55'5) 

The data :i.n this; Material Safet 
«specific mater ia!i. clesiqnated herein ana does not relate to use 
combination with any other material or in any process» 

Responsi b:i. 1 :i. ty Tor MSDS " E!nvi r on mental Affairs Group 
Address ;: Kingston Site 

P.,0., Box 2100 
KI000146 DuPoht- !::'aqe 

llaterial Safety Data Sheet 

{ r ,-,:••- •<■ ■• :. muea J 

i e.t en hone 
Kingston., Hntario  K7L 42.6 
613-" 'ä'^'^""6000 

U   Indicates updated section 

En a of S1SDS 

* * * * >x *• »<: * * * # ».: %   # %   * * * # % # *: * # * * * * * * * *: #: 
* M S D S .  - * 
* * 
* Canadian Centre for Occupational Health and Safety % 
%   % * »■: :*: *: *: :*: %   # * * # * * * * * * * *' # # # # # # ¥ * # * * * 
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DOP   Hazardous   Materials   Ihformatii on   System 
LoD   6050.. a-~L 

A3   OF'   i'iay   1994 

r..i <; i ■,;,.    ,. oh'-',v     a>-  . 

.'i-:.' ■,' t ■ 'i •: ■  '.. ■ l. i '(' ■' (;\.i!    ;      0   ;< .• >": '■■' 

"'art    !-|n„     IndllJtrr;     A 

•:>art   Hi,mhp"VVra<:-<--    Na,*:,    "i'RTNITROTOLUENE   WET 

General   Information 

i "<A:::iv,   hiiifiit?:; 

iv'iiVJTactii'T-rs Nfü-ie::   OCC'HF ATIGNAL   HEALTH   SERVICE::.»   INC 
aanafa—iu'-e: '    ;a St.-eet::    4 na   SEVENTH   AVE   SU I'VE   2407 
vlar -..i fact i.i. ;'"er   -a i:; .,    G .-    I'-;o :: ;; 

:-ia'- a':ac turer ' s fYty;,    \\E{>:   YORK 
flanuTacturer ' s States NY 

•" i.J l'ii.rf a r; + i , <■ i». r      ;:.    CoUTi 11'>'K     US 

:vlanufac:turer 's   Z.i. ;:<   Code::    :l.0123 
:'iümvf A C\:.\ •■<:.: i' •' :i:     FaerQ     Eh    $? S     61 5""292- 11 80 
aianu.f aciurer ' s   Info   Eh   H :;    S00-'44a-6?37:; 212-967~-:i. 100 
-..-' j a t r !•, bi > tor 7Ve?''Ci o r*    ^     '}.',', 
'):•.. ■:•;. t r:; ba vor / VA-:-n-.: ;QI"   B   :i.   Caqe:; 

!. 'i r ■''■'" ■ Di  '* ■.:..'' a Veriö(::••"   ?i   2;, 
i"i ! li 

<..■:-, r. l'":i. l:n.".''.o" /Vcncio*'    **   a ;. 
' I   i. >:n.i '■■    • i   ••' ■■,' "'1 -. 11'.        ü i.   a f j ■■ ■■• •• 

•.) :i ?:■ 1 r:, tu.'((:• r/ V'v'i"- d c-1     ??   4: 
f>" *•• :tr:t. bi.i -.or/ 'V.'(•:■■! "loor   *t   4   C-uie: 
..Ja"-: e •>. y   Da ■'•• a   (.-.,- a. :i :.; r,   Code ;: 
.:>..--"*'ei :■''   F:"}ca j.   ,**'(.':'.I r< i :;    i*i 

Recorc   No,,   For'   Safety   Entry;;   ÖÖ.1. 
T'ot   Safety   En -I; r:i. es   This   StkMx   001 
"ia tas:    'v'-'i.-'i' 
'r < !■■■■•    ':E i-'i'-f >-i -•■;■■   ■;     .a-jpkVi) 

•-a   t        . >■• .:■■■     : i ;'■••;•,.     ,.'f.-l (•■ •:     s...a: VI jl^'V, ' 

:>i  \. ■::■!' )••   I 1. ein   i'-'l a r; a e e r:: 

.SI:: Rrepau e<  a Fiaare:; 
"•'••repai er ' s Coir.pany a 
•-'repairer's St Or ;:'„ 0.. Box s 
!'••' repa"'er-   s C:i. ty ;; 
■'Teiaa*■ e- s States 
::";•"(•••;. a;''er s Zip Loaes 
"iher iviSC3 Number:: 
TiSD3 Sei"ia I l-iu>T,ber i BNVGY 
:•>pe(:if i c:a t:;.on Nt(•!!ber;; 
•3 pec Type, Grade,, Class;; 
Hazard Characteristic Codes NK 
unit Of Issue: 
Unit Of .Issue Container Otys 
Type Of Cont<ainers 
Net Unit Weights 
HRC/State License Numbers 
Met Explosive Weights 
Net PropelIant Weight-Ammos 
Coast Guard Ammunition Codes 



Irici i''(•:•:<:! :i.en ts/Iden t:i. ty Information 

:;:'r:iprietai')' ;; NO 
Inq redien l::: TOLUENE .,2,4 ., 6--'T RIHITRO-» (2 .. 4 ., 6--'n:P!:NITR0TGL.UENE ;- (TNT '} (WET 
Ingredient Sequence Number:; 01 
Percent« <9(> 
I r-a red lent Actior Code;; 
1 nqred i en t Fo ca 1 Po i n t;: N 
PIÜSH (RTECS) Number:; XI.J03.80000 
OAS Number:; 118--96-7 
OSHA PEL:; S,, 1.,!". NG/N3 
ACGIH TLA/:: 9., 0 „ a MÜ/N3:; 929 3 
Other Recommenced Limit:. N/k 

roprietarv: MO 
I n a i" e a i e n • t.:: WAT 
Ingredient S 
i"'ei't:ent:: >10 
I no red i er; t A c t i on Cod c:; 
ingredient -'oca: Point: N 
NIOSH (RTECS) Number s: ZC0110000 
9AS Number;: 7732-■•• 18-a 
:)SHA PEL:; NUT APPLICABLE 
ACGIH "T LV S NO r APF ;...:;:CAPLE 
Tl h e r   RetDüißoncec   !...im±x\\   N/i' 

::'roprieta"y;: NO 
Ingredients SUPP DATA:REACTS y/IRON, SODIUM DICNROIIATE, LEHD/DT'hEP HEAVY 

■'IE I'AI...S/THE :i: R SAL'S TO PRDCE EXPL.0 SUBSTANCES., REACTS UNO <■■: ) 
Ingredient Sequence Number: 03 
Percent:: N/K 
Ingredient Action Code: 
Ingredient For:aJ Point:; N 
TIOSH (RY'EOS) N. uiiOOi";; 9 ^PP^'wZ 
IAS Number;; N/K 
ASH A PEL :: N/K 
-ICG:I:H 'TLVS N/K 
Other   RecommencieCi   I... i m it;:   N/'< 

Proprietary! NO 
Ingredient:: IMG 3sREACTS VIGOROUSLY W/OTHER OXIDIZABLE MATERIALS,. 
Ingredient Sequence Number:; 04 
Percent a   N/K 
Ingredient Action Code:; 
Ingredient Focal Points N 
NIOSH (RTECS) Numbers 9999999ZZ 
CAS Numbers N/K 
OSHA PEL:: N/K 
ACGIH TLVs N/K .  *' 
Other Recommended Limits N/K 

P'roprietary s NO 
Ingredients EFTS OF OVEREXPsSENSIT DERM IN PREVIUOSLY EXPSD FERS. ABSORP 
MAY BE INDICATED BY ORANGE STAINING ON EXPSD SKIN &   (ING 6) 
Ingredient Sequence Numbers 05 
Percents N/K 



I n g :•"e<:i i en t A c t i on Cod e :: 
3! n g !"eci i en t I" o ca I Fo::.r, t:; N 
NIOSH (RTECS) Numbers'9999?9yZZ 
CAS Hiunber ;; N/K 
OSHA PEL.:: N/K 
ACGIH TLV:; N/K 
Other Rec:ö;iiniendec! Limits N/K 

Proprietary;; Mu 
Ingredients ING 5sCOULD RESULT IM SYNPS LISTED IN INHAL„ EYExP 
IN EYE NAY CAUSE IRR IT,, REDNESS, RAIN,, LACRINATION (ING 7) 
Ingredient Sequence Number ;: Co 
Percent:; N/K 
Ingredient. Action Code;: 
I n a r ed i en t i"'o ca I Po i n t:: M 
NIGS! I (RTECS) Numbers 99999?'-i;ZZ 
CAS Number:: N/K 
OSHA PELs N/K 
ACGIH TLVs N/K 
Other Recommended Limits N/K 

ISOLATES 

Proprietary:: NO 
Ingredient:: ING 6v.&   BLUREEu VISION,, INGESTsNAY CAUSE GASTRITI 
VOMITING,, & SYl-iPTONS LISTED IN-: ; NHAi. eTIGN „ CHRONIC:; (ING b) 
ingredient Sefiuence Numbers OV 
:;'ercents N/K 
Ingredient Act:;.::)"; Codes 
Ingredient Focal Koint:: N 
NIOSH (RTECS) Numbers 9999999ZZ 
CAB Number;; N/K 
OSHA PEL:: N/K 
ACGIH TLV:: N/K 
Other Recommended Limits N/K 

••'roprietary ;: NO 
Ingredients ING 7;: INHAL ;:PELNOD/RP'n> EXF'-OS NAY CAUSE PALLOR,, NAUSEA 
ANOREXIA, JAUNDICE, AP^AS'; IC/HENOLYTIC ANEMIA., ÜLIGURIA (ING 9) 
Ingredient Sequence Number-: OB 
Percent:: N/K 
I n g red i en t A c t % on Cod e :; 
Ingredient Focal Po irrt:; N 
NIOSH (RTECS) Number :; 9*99999ZZ 
CAS Number:; N/K 
OSHA PELs N/K 
ACGIH TLVs N/K 
Other Ftecommended Limit;: N/K 

••"'roprietary: NO 
Ingredients ING 8sOR ANURIA., ENLARGED LIVER, LIVER ATROPHY,, OONVLSN &• 
COM A. SKINsPRLNGD/RPTD GNTCT NAY CAUSE SENS IT DEISN'.- (ING 10) 
Ingredient Sequence Numbers 09 
Percents N/K 
Ingredient Action Codes 
Ingredient Focal Points N 
MIOSH (RTECS) Numbers 9999999ZZ 
CAS Numbers N/K 
OSI-IA  PELs   N/K 



AC GIN 71. V:; N/K 
Other Recommended Limits N/K 

Proprietary:: WD 
Ingredient;: IMG -9 s OTHER EFTS !V!AY INCLUDE THOSE LISTED IN INHAL„ EYE:: 
PPLNGD/RPTD CNTCT MAY CAUSr: CATARACT'S „ THIS CLASS Oi  (ING 1:1) 
Ingredient Sequence Number:: :i.0 
;::'ercentr N/K 
Ingredient Action Code:: 
3 n qred :i. en t F oca I P o i n t:: M 
NIOSH   (RTECS)    Number::   9999999ZZ 
CAS   Number::    N/K 
OSHA   PEL::    N/K 
ACG1H   7i..v::    N/K 
Ot'■•>■•>? r   Re commend <■:■:■••:!   Limi't ::   N/K 

Proprietary: NO 
Ingredients ING lös CHEN TYPICALLY CAUSES OPTIC NEURITIS., BLURRING OF 
•.'ISION/AKIBLYOPIA, SONET INES FOLLOWED BY OPTIC ATROPHY.. (ING 12) 
Ingredient Sequence Numbers 1'!. 
Percents N/K 
Ingredient Act:!,on ("odes 
Ingredient Fee a I !:"o:i.nts N 
MIOHH (RTECS) Numbers 99999 ?9Z'Z 
CAS Number:: N/K 
OSHA !::'E!...:: N/K 
MCGIH Ti.A's N/K 
Jther Recommended Limits N/K 

:: roprietary:: NO 
Ingredient:: ING :!. 1:: INGEST uPRL.KGD/RPTD EXPOS NAY CAUSE SYNPS AS LISTE 
INN AL., 
Ingredient Sequence Numbers 12 
'er cents N/K 
Ingredient   Action   Codes 
"nqred tent   Focal   Points   N 
••IICSH    (RTECS)    Mumners    999;:/;P9ZZ 
CAS Numbers N/K 
OSHA PEL:; N/K 
ACGIS-; Ti.A's N/K 
Other Recommended Limits N/K 

;:: roprietary:: NO 
Ingredients FIRS! AID PROCrLIFTING LIDS, UNTIL NO EVID OF CHEN REMAINS 
(APPROX .1S--20 HIN), GET ND INNED., INGESTsRENOVE BY (ING 14) 
Ingredifint Sequence Numbers :l.3 
f'ercents N/K 
ingredient Action Codes 
ingredient Focal Points N 
MIOSH (RTECS) Numbers 9999999ZZ • ' " 
CAS Numbers N/K 
OSHA PELs N/K 
ACGIH TLVs N/K 
Other Recommended Limits N/K 

Proprietarys NO 
Ingredients ING :1.3sGASTRIC LAVAGE/ENESIS. MAINTAIN BLOOD PRESS &  AIRWAY. 



LIVE   0*2   :I:F   RES!'--   DEPRESSED,    DO   KD'T   i"'ERF0R!1   GASTRIC   (INS   15) 
iYiq red lent   Sequence  Number!    S.■'■■; 

■•'erceni ::   N/K 
Trig reel lent.   Action   Code:: 
inaredient   Focal.   Point::   H 
-ilOSH   (RTECS)   Number;   999999917. 
CAS   Number::   N/K 
GSHA   PEL..::    M/K 

■CG1H   TLVs   N/K 
Cther   Recommended   Limits   N/K 

•■' i''o \:> r i e t a ry :: MO 
Ingredient:: IMG :! e sLAVAGE/EMESIS IE UNCONSCIOUS« GET !viD IMMED,. GASiTIC 
...AVAGE/0*2 GIVEN BY ND GNi ."'. .. AK ! Vi/TCH :, (IMG 16) 
Una rec.i i en ■'•: Sequence Numne" ■: 1' '< 

:-er cent:: N/K 
■inqredient Action Code;: 
ingredient Focal Points N 
NIGSH (RTECS) Numbers 99999997.7. 
..AS Number:; N/K 
T3HA PEL.:: N/K 
-CGIH TLVs N/K 
-ther Recommended Limits M/!< 

■'ropriatiäry;: HG 
Ingredients IMG :1.5s METHEMG :;c..OBINSrilA:: (WHEN CGHC OVER 25-<'R>:'^' IN PRESENCE 
:..i" SY'MPS.. ) GIVE METHYLENS Dl. .HE,, :i';: SDL.;-., (ING 17) 
ingredient Sequence Numbers :6 

'■'er cent 5 N/K 
ingredient Action Codes 
: nqredien t. Focal Point:: N 
NIOSH (RTECS) Number:: 999999977. 
CAS Numbers N/K 
JSHA PEL:; N/K 
vCGIH TLVs N/K 

•."it her Recommended Limits H/r 

'•copr letar;;-' :: NO 
Ingredients ING 16s0.. i ML/ KG IV OVER 1.0-iviIH PERIOD,, CYANOSIS MAY DISAPPEAR 
:0CIN MIN/PERSIST LONGER DEPENDING UN DEGREE OF <ING 13) 
ingredient Sequence Numbers 17 
er-cents N/K 
Ingredient Action Codes 
Ingredient Focal Points N 
MIOSH (RTECS) Number: 9?9??9?ZZ 
IAS Numbers N/K 
OSHA PELs N/K 
"CGIH TLVs N/K 
St her Recommended Limits N/K 

::' r o p r i e t a r y s NO 
Ingredients ING 17sMETHEM0Gi..X)IU:NEMIA.. IV ADMIN OF THERAPEUTIC DOSES OF 
METHYLENE BLUE HAY CAUSE RISE IN BLOOD PRESS, NAUSEA (ING 19) 
Ingredient Sequence Numbers 18 
Percents N/K 
Ingredient Action Codes 
Ingredient Focal Points N 



:;v03H    LRTECS)   Number::   9999999ZZ 
'AL   Number :;    N/K 
.JSHA   FES...:;    N/i< 
-ICGIH   TI...V::    N/K 
'Tiber   Recommended   i...:i mi t:;   N/K 

"Toprietary ::    NO 
:: rq red .i--n tu    ING   19::«:   PIZZ.,    LARGER   PC CIS    :. :TLL:,   NG}   CAUSES   VOMIT.,    DIARRHEA., 
iHEST   RAIN.,    NENTfti...   CONFUSN.,    CYANOSIS   ft   SWEATING,    t ING   20) 
■ingredient   Sequence   Number::    19 
'■'er cent:;   N/K 
'Riqred j.en '<:   AcLion   Code:; 

'. i"! q t' e d i en i   I- o <::. a 1   P o :i. n i:;   I i 
•ETNA'    ;.R'IEC3)    Nufiset":    999'1'999ZZ 
:AS   Numbers    N/K 
JSHA   PEL:    N/K 
■■CG IK   TI..Vy   N/K 
:.it'.'-io::r    Recommended   !...:i.mit:;   N/K 

•'•'rop:' ietary:: NO 
[nq red lent:: TNG 19 sHEI'IOLYTIC ANEMIA LAS, ALSO OCCURRED SEVERAL DAYS AFTER 
T£'!1IN.. THESE EFTS TEMPORARY & I" Al AL I TIE S HAVE NOT (IMG 21) 
Ino red :i.en t Sequ.ence Number :: 20 

"nqredieirt Action Codes 
: nq red :l errt Focal Point:: N 

! I0 S H ( R !E 0 S ) N! .i m h e i" :; 9 9 9 9 9 ? 9 Z Z 
;AS Number» N/K 
T3HA FEE:; N/K 
••.■::G:S i-i TLV:;  N/K 
!'tbe"    Recommended   Limits    N/K 

'"'ropi'ietary::   Nil) 
ingredients    ING   20:: SEEN   REPORTED,    IE   ;"IE INYL.ENE   BLUE   NOT'   AVAIL.,    GIvE 
,/ G;Tu.L   AL IP-:;    I   GuAP    Si. 9WLV ,.    j.v,.    .,1   O'ii       Rs A V i'L L T .,     i iNG   2,.') 

Lngredient   Sequence   Number:;    21 
e*"'CC'"it :    >\''K 

- norecient Action Cooes 
Ingredient Focal Point:: N 
■>I03H (RTEOS) Numbers 9999999ZZ 
.'AS Number :: N/K 
JSHA FEI...! N-'F. 
sSGIM TL.V:: N/K 
ther Recommended Limit:: H/K 

Proprietaryx NO 
Ingredients ING 21sMETHEMOGLOBINEMIA LEVELS OF 20-30^ REVERT TO NORMAL Ul/ 
IN 3 DAYS.. 
ingredient Sequence Numbers 22 
"'ercents N/K • •• 
Ingredient Action Codes 
ingredient Focal Points N 
M.T03H (RTEOS) Numbers 9999999ZZ 
CAS Numbers N/K 
OSHA PELs N/K 
ACGIH TLVs N/K 
Other Recommended Limits N/K 



■■' V'! '' :/■'■•/'-, *' 

I" hy <;; :i. <:..a 1 /C hem i ca !i C ha r a c ter :i s t :L CS 

nee Arid Odor:: YELLOW CRYSTALLINE SLUDGE OR SLURRY« 
•■■! o i'!. :i. n g !:: o :i. n I :: E X'';' L 0 D E 8 
Tel t::. :'it:j f-'oxnt:; 1/Si;: ., 80C 
■.'apor ":'re3sure (MM Ho/70 F) :: O., 042 CS80C 
.•'.-■•;..! :w- }';••"•:■ !"!<.:: :i. ty ( Ai r::;l ) :: F.'l< 
3 pe c :i. f j. c: Gra v :i. ty:: 1« 7 
:;ecüiii|:;üs i t :i. on 'I em pe r a tu re £ H/ K 
':;va,:)orii.iori Rate And Eef:: N/K 
:k:F un:FPi. ty In Water:; 0.. 0:1.".' 0 250 
"'ercant Volat i les B>' Voiutries H/K 
v,:; !::.<:.;.:■ si 1 v :; 

■:<\c i oact:i.v:i ty ;: . .. 
::'orm (Radioactive Matl);: 
'; a ;;i n e t :i. sm (!v! :i. I 1 :i. q auss ) ;; 
:;oi'7-üi::inn Rate ;Ii::'Y):: N/K 
nutoiqn :i. tion Tempera tu re:; 

Fife and Explosion Hazard Data 

- L-;:'i !:'o:i. n t:; l:: FAriNACS.. E SOI... ID 
•L!?::;h 

!;:'o:i.nt !"!e •: '\oa :: \-\/K 
..owe!'■ Ex ;:<ioi;; :i. ve Limit.!: !-!/ I' 
Jener ilxpiosive i...ii»i i ;: H/K 
::;tingui5h::.ng Media:: FLOOD W/WATER., IF K3 WATER AVAILABLE USE DRY CHEMICAL 
F DIRI.. LC FIRES ::W/DRAU RRON AREA & LET FIRE BURN,, 
isoecial Fi !"& Fiqhtine Rrocs WEAR MIOSH-'I'ISHA A'-'PRVD SCBA &  FÜLL RRO'T 
;ü.:ji;-'(i"K N)„ DO HOT MOVE CARGO/CN'I'MR If EXFOS TO HEAT OCCURRED» FOR MASSIVE 
•-"IRE IN STOE AREA., USE UNMANNED (SURF DATA) 
jnusual F^re   And Ex pi Max reis s DANGEROUS FIRE & EXRLO HAZ WHEN EXF3D TO 
•iEFT.. FLAMS/SHOO! UÜ-iEM ALLOWED TO DRY,. WET, IGNITES W/DIFFICULTY BUT UILL 
■.UEN. FINELY DISPERSED SOLIDS ARE EXPLOSIVE.. 

I PsC1: i v ■ i y Da-:. -> 

•:;ta:::.ii:i ty s YES 
Fond To Avoid (Stability):) NATI... EXPLOSIVE WHEN DRY.. AVOID CONTACT W/AL.L 
;0FE0ES 0':" IGNITION, AVOID OVERHEATING &.   SHOCK. 
^•erials T'o Avoid:: NAY EXPLODE ON CNTCT W/NITRIC/SUi-FURIG ACID. HEATING 
./o;.J<ALIE3/AMMONIA NAY CAUSE VIOLENT EXRLO. REACTION (SURE DATA) 
-iaxardous Decomp Products. THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE 
'OXiC C0*X &.  N0*X.. 
•lazardous f:cly Occurs NO 
Conditions To Avoid (Poly):: NOT RELEVANT 

Health Hazard Data 

.D50-LC50 Mixtures LDSOt(ORAL,RAT)795 MG/KG. 
Route Of Entry - Inhalations YES 
Route Of Entry - Skins YES 
Route Of Entry — Inqestions YES 
Health Haz Acute And Chronics SKIN, EYE &.  MUC MENB IRRITANTS SKIN 
SENSITIZER, NEUROTOXIN, HEPATOTOXIN, NEPHR0T0XIN9 & BONE MARROW DEPRESSANT. 
«CUTEs INHALKUNLIKELY BUT MAY CAUSE NOSE &.  THROAT IRRIT, SNEEZING, COUGHING, 



SHEST SORENESS, DYSPNEA,, VOMIT ft DI AFRHEA,, SYSYE-IC EATS MAY INCLUDE HDOH., 
rrzi.   PA:. ;.. OR.   HYPOTENSION,;  LETHARGY,,   NIPTS or  CVZF E>TA 
Oar cxnoaen a. C.I. ty   -   NTF's.  NO 
Aarc:i noaen:; c:i. tv   •••■   I ARC::   NO 
"arcinoqenici. tv ■■•• OSHA:: NO 

::.xpjiM'!atior: Car c:i. noaen :i city:: NOT RELEVANT 
Eian-i./:|jyfi>ptom;;;. Of Overexp; HLTH HAZTOONFUEPF, JAUNDICE« PERTPHEEAL 
ÜTOFTA ATA -.',, GL. :;' OUR IA ., ANUAIA. 'T'OX NEPHRITIS. A!"' ■.. AB TIC ANEMIA,, HiNIOL.YA'IC 
iNE ■■:-in    i ONv'i, .,.)N * DFA'TO» CYANOSIS NAY ANDICAT E A* T riCNOOLü.HlN i- O AN A t 1 ON „ 
DEATHS HAVE BEEN REPORTED FRON TOXIC HEPATITIS, APLASTIC ANEMIA/BOTH., SKIN:: 
■TOY CAUSE IRR IT,. ERYTHEMA,, PAPULES,, SEVERE ECZEMA ft (IHG 5) 
ed i. ono Aggravated hy   Expr PERSONS W/GLUCOSF -c-^'HOSPHA'! E DEHYDF.OGF.NASE 
TOATOIENPA NAY BE AT INCREASED RISK FRON EXPOSURE,, 

Er"-t-''o ■■■:•■ i'i'.: > /F :.. >'•«-. t Aid Proc:; IHHAL:; REMOVE TO FPESH AIR IMNF.D., IF BRTHG 
•'■■T'ÜPPED GIVE AR'T'F RESF',, MAINTAIN AIRWAY ft- BLOOD ::

R£S::J ft: GIVE 0*2.. REEF'. WARN 
■-■■: TO- PEST'., TREAT 3YNPT0NATICALLY ft. SUPPORT I VELA ,. GET HD INN ED., SKI!-!:: RENO VE 
CONVAMÖ CLTHG ft SHOES IMMED.. WASH W/SGAP/MILD DETORGENi ft- LG AMTS OF WATER 
..'!■•! TIE NO EVID OF CHEN REMAINS ('APPROX 15-20   MIPA , GET ND INNED,. EYEtWASH 
IMMED W/L.G ANTS CUE WATER/WORM SALINE OCCASNLY (IMG 13) 

Precautions Tor Safe Hanoi inq and Use 

TOep-i; Pf Nat.! ftp.i.eased /Sot II:; SFiUF OF'A IGNIT 'SOURCES., DO NO f TOUCH SPILLED 
•■A"};.., SAL. :; FLUSH AREA W/ELOODING ANTS OF WATER. L 0 :: WET DOWN W/WATER ft. DIKE 
-OR ..HTER' DISPOSAL. NO SMOKING., FLAMES/FLARES IN HAZARD AREA,. KEEP 
NNF.CCOEAP" FETALE AWAY., ISOLATE HAZARD ARF A ft DEMY EI-N'RY., 
TO, 'C- :■:< I.!.:;: in a Aqent:: NONE SPECIFIED BY MANUFACTURER „ 

.■a<;r!.e D:i sp;:..«• a'>    Method:; DISPOSE OF I/A/W FEDERAL, STATE AND LOCAL. 
; EGULA r IONS (.!""!-■ N) „ 

:: !-ecaut:i.::jr-.::J--HandI inq TO tonne;:; STORE ONLY IN PERMANENT MAGAZINE., 
NTier Precautiofis:; THIS HIGH EXF'LGEIVE SHOULD BE KEPT WELL AWAY' FROM 
INITIATOR EXPLOSIVES:: PROTECTED FROM PHYSICAL.. DAMAGE, SEF'ARA1ED FROM 
OXIDIZING MATERIALS,, COMBUSTIBLES ft. SOURCES OF' PEA"' „ 

Control Mea«ii-1'(■■•■••:• 

!:-S|:::ra + o"y   F'roTO-:: t:: on ::    Al........   RESP   MUST    BE    NIOBPN'AFHA N:i;:'RVl'::    ti   NG/N3:: 
.TO  TOD   AIR   '"'•■: A. ,-i" / SODA ,,    TOY   MG/H3::    SU>- Pi  '! 'EU   A] A    A     A':' lA^A   W/FGLI.    r f- A TOIiTO A „ 
000   MG/iTO::    SUP'ELIED   AIR   RESP/SCGA   W/FUJ.L   FACEPIFGt OPERATED   IN   F'RESB- 

AEMAriD..'0'i'HFF    POS   F'RESS   MODE, 
,.y .'■••■• V.vi I .at:1.0ns PROVIDE LOCAL EXHAUST VENTILATION FO MEET PUBLISHED EXFOSURE 
. I NITS. VETO EPUIPMEN'f MUST BE EXPLOSION-PROOF . 
TOotoctive Gloves; IMF'ERVIOUS GLOVES (-P H ?» 
...ye F-rotections CHEN WORK GOG ft: FULL LENGTH FSHLDTOP N) .. 
Jther Protective Equipment:: IMPERVIOUS CLTHG.,EQUIP TO FVNT SKIN CNT'CT. 
ROVIDE EYE WASH FOUNTAIN-QUICK DRENCH SHOWER W/IN IMMED WORK AREA FOR 
PMER„ '"'*"" 
AJork Hygienic Practices! NONE SPECIFIED BY MANUFACTURER.. 
TOppI., Safety ft Health Data! FIRE FIGHT PROCsHOSE HOLDER/MONITOR MUZZ* 
ELSE W/DRAW FROM AREA & LET BURN.. DANGEROUSLY EXPLOSIVE! FLOOD W/WATER. 
COOL ONTNRS W/FLOOPING AMTS» APPLY FROM AS FAR A DISTANCE AS POSS-- EVAC TO 
RADIUS OF 5000 FT FOR UNCONTROLLABLE FIRES. MATES TO AVOIDsW/POTASSIUM 
AYDROXIDE IN METHANOL PRDCE EXPLO ACI-NITRO SALTS., (ING 3) 



>}: C H E ivl I N F 0 # 

* Lanadian. Centre; for Occupational Health and Safety  *: 

*** SECTION :!. ..   CHEMICAL' IDENTIFICATION *** 

CHEMIHFO RECORD NUMBER: s 2022 
CCÜHS CHEMICAL NAME ;•: 2?4j,6 -Trini trotoluene 
SYNONYMS s 

#: 1 -Me thy :i. -2,4., 6-1' r i n :i. t r o ben y. en e 
W-   alpha—TNT 
# s~0 rinitrotolune 
# <~ —1 r i n :i. t ro to 1 no I 
# syirv-l r :i. n it ro to I uen e 
-.1/  vi.i'r 
'Til1! 

>fc Trinitrotoluene 
CAS REGISTRY NUMBER « I18-?6-7 
PIN (UN/NA NUMBEECS) } s 13a6  020? 
ETECS NUMBEECSi :: XUOl/aOOO 
MOLECULAR FORMULA s C7-H5-N3-06 

STATUS !• 
Th:<s CHEMIHFO record :s s not com piete and only contains readily 
available i i"; f arm a t. i o n a 'V. t h :i. s T imp- „ 

Infoi'fiiation on chemicals reviewed in the CHEMIHFO database is 
drawn frcr. a number of publicly available sources,,  A 1:1.st of 
general references used to compile CHEMIHFO records is 
available in the database Help., 

W-W-*   SECTION 7    I>£SCRIP 11 ON W- r$ 

APPEARANCE ANT OD0UP i; 
Vei:: ow so!! ,;.c 

*** SECTION 5..   FIRE FIGHTING MEASURES &*:* 

F!.. ASH POINT :; 
Expjodes 

'#=!< EXPOSURE GUIDELINES *# 

* THRESHOLD LIMIT VALUES (TLVs) / AMERICAN CONFERENCE OF 
GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH) / 1993-94 * 

TIME-WEIGHTED AVERAGE (TLV-TWA) s  0.5 mg/m3 - skip*. 
TI..V COMMENTS s 

"SKIN" NOTATION;:  Contact with skin, eyes,, and mucous membranes can 
contribute to the overall exposure and may invalidate the TLV.  Consider 
measures to prevent absorption by these routes- 
NOTEs  In many Canadian jurisdictions., exposure limits are similar to the 
ACGIH TLVs.  Since the manner in which exposure limits a.r&  established;, 
interpreted,, and implemented can vary, obtain detailed information from the 



ipproprlate   government   agency   in   each   juri sct:i. ci :i on .. 

' * i-:,;:;.{-;.:!vn:ss:i:^i...!;:. EXPOSURE LIMITS (PELS) 
FINAL RULE LIMITS / OCCUPATIONAL 
:TY AND HEALTH ADMINISI 

TIME MEIORTEL AVERAGE (PEL-TWA) s  0., 5 mg/m3 
FINAL.. RULE LIMIT PEL COMMENT'S :: 

"SKI'S" DESIGNAT ION:: Skin contact can contribute to the overall exposure to 
this chemical- Prevent or reduce skin Absorption through the use erf gloves, 
coveralls., goggles oi'- other appropriate personal protective equipment., 
enqnneerinq control;:: or ujork practices.. 

NOTE;: The OSHA PEL.. Final Rule Limits are cur r enily 
nc-n--erfo;',ceal'.'I'v due to a court decision.. The OSHA 
PEL "ran;: ; ■'<: ion a I Limits avv::   nov.i in foi-ce.. 

* PERMISSIBLE EXPOSURE LIMITS (PELs) 
TRAMS IT I OKA!... LIMITS / OCCUPATIONAL 

SAFETY ANT) HEALTH ADMINISTRATION (OSHA) * 

TIME WEIGHTED AVERAGE iPEL-TWA)  r,    1,5 mg/m3 
TRANSITIONAL L.Ir IT -EL COMMENTS s 

"SK'U'-i" HESTGNA'T ION;; Skin contact can contribute to the overall, exposure to 
this chec,:. c<v!! . :''rc.vcnt or reduce skin absorption "..hrcuqh :'. nv? u;ne cf c 3 oves, 
coveral .s,- qoi.jgi.es or other appropriate persona! protective equioment.. 
engineering controls oi' work practices« 

*•<•:* 8ECTI0H ':■■>.,   PHYSICAL.. AND CHEMICAL PROPERTIES *** 

MOLECUI...AR WF::IOHT s 227.. 13 
MELTING POINT s 80,,7 deg C 
BOILING POINT :: explodes <i> 240 deg C 
RELATIVE DENSITY ESPEOrRi'C GRAVITY) ;: 

SOLUBILITY IN WA'NEV ;: 
O.OlaL' 

VAPOUR TENS "T -' w    '"'„85 (air - 1) 
VAPOUR P RE SE UR.il: :: 0.. 05 mm Hg <<i 85 deg C 

**N; SECTION 12.   EC0L..0GICAL INFORMATION #** 

NOTE :: This section is under development. 

***: SECTION 15..   REGULATORY INFORMATION *#* 

#*. WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIS) *# 
. r 

WHMIS INGREDIENT" DISCLOSURE LIST s 
Included for disclosure at l"i or greater 

REVIEW/PREPARATION DATE 5 
1986-07-23 

REVISION IN»ICATORS B 

PEL-TWAs 1993-04 
PEL comments%   1993-04 
Trans PEL-TWA: 1993-04 
Trans PEL comments:: 1993-04 



p Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Material Safety Data Sheets Collection: 

Sheet No. 73 
Zinc Metal/Powder 

Issued: 7/80 Revision: A, 11/89 
Section 1. Material Identification *•* ™>; 

■fe: 

Zinc Metal/Powder Description: A metallic element extracted from ores which are first roasted to form zinc oxide and 
then: 1) the zinc oxide is leached from the roasted material with sulfuric acid to form a zinc sulfate solution which is 
electrolyzed in cells to deposit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retorts (distilling vessels) 
to yield distilled and condensed zinc. Used as ingredient in alloys such as brass, bronze, and die-casting alloys; galvanizing 
sheet iron; for electrical apparatus, especially castings, building materials, dry cell batteries, automotive equipment, 
household utensils, railroad car linings; as a fungicide; in nutrition (essential growth element); as reagent in analytical 
chemistry; in bleaching bone glue, manufacturing sodium hydrosulfite, and insulin zinc salts. 
Other Designations: Blue powder, spelter, granular zinc; jasad; merrillite; pasco; Zn; CAS No. 7440-66-6. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicahveek Buyers' Guide (Genium ref. 73) 
for a suppliers list. 

NFPy 

Section2.f Ingredients and Occupational Exposure Limits 
Zinc metal/powder, ca 99% 

: -JL • 
— - 

OSHA PEL 
None established* 

ACGIHTLV, 1989-90 
None established* 

NIOSH REL, 1987 
None established* 

ToxkityDatat 
Human, inhalation, TC^,: 124 mg/mV50 min, 
pulmonary system effects 

* The current OSHA standard and ACGIH (1989-1990) TWA for zinc oxide (ZnO) fumes is 5 mg/m'. The ACGIH TWA for zinc oxide dust is 10 mg/m\ providi 
that total contains no asbestos and is <1% crystalline silica. NIOSH has recommended a 10-hr TWA of 5 mg/m1 and a ceiling level of 15 mg/m9 (15-min sample) 
for zinc oxide fume. The TLV-TWA level was set to prevent metal fume fever, 
t See NIOSH, RTECS (ZG8600000), for additional data with references to irritative effects. 

Section physical Data 
Bofling Point: 907 T (1663 *C) 
Melting Point: 419 T (787 *C) 
Vapor Pressure: 1 mm Hg at 909 T (487 *C) 
Brinell Hardness: 31 

^' ■-x-^- 

Atomic Weight: 65.37 g/mol 
Spedfic Gravity (H,0 = 1 at 39 *F (4 *Q): 7.13 at 77 *F (25 *C) 
Water Solubility: Insoluble 
Index of ExplosJbility, Zn Powder (<0.1 weak, >10 severe): 0.1 

Appearance and Odor: Bluish-white lustrous metal, also finely divided forms. 

^Section 4. Fire arid Explosion Data 
Flash Point: None reported Autoignition Temperature: Cloud, 1256 "F (680 *C);* dust layer, 
 860 T (460'C);* powder, 650 mJ* 

LEL: Dust cloud explosion, 
0.5 oz/ft3 

UEL: None repo: 

Extinguishing Media: Use special dry chemical or clean dry sand. Never use COz. Using a direct stream of water may scatter die fire or disper: 
dust, creating a potentially explosive mixture if exposed to heat or ignition sources. A water spray may be used to cool fire-exposed containers 
and disperse vapors. 
Unusual Fire or Explosion Hazards: Flammable hydrogen gas is liberated by reaction with alkali hydroxides (sodium, potassium, and calciur 
hydroxides), acids, or even water (when material is in dust form) and is an explosion hazard in a confined space. In a fire, zinc may melt, 
vaporize, and bum to form ZnO fumes (Sec. 2). 
Special Fire-fighting Procedures: For major fires, or if large quantities of tins material are involved, fire fighters should wear appropriate 
protective clothing and respiratory protection. Wear a sdf^ottained breatmiig apparatus (S(3A) ^ 
demand or positive-pressure mode. 

*ZiiK dust refen to the product cfzmc vapor ccmdensation, and zinc p 
Production, Properties, and Applications. B.C Hafford, WJE. Pepper, and T3. Lloyd, 1982). DM 10Tj%ö^74-|«nsieve;aO.96^J»p«fkcaBifBiieackjgd.Tl» 
i*nitk)oteinperanin;taCO>tt8%T(480,Q.Tte 

StaMtty/rajmeriHtioa: Zinc is stable in dry air at too« temperature Moist zinc olust can re^ 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Zinc dust is an explosion hazard when reacted with acids, chlorates, oxidizing agents (sulfur and oxygen), haloge 
nated hydrocarbons, hydrazine mononitrate, hydroxylamine, ammonium nitrate, barium dioxide, barium nitrate, cadmium, performic acid, 
manganese chloride, nitric add, ethyl acetoacetate and tribromoneopentyl alcohol, tellurium, carbon disulfide, lead azide, magnesium and bariu 
nitrate and barium dioxide, selenium, sodium peroxide, potassium nitrate, and water. In humans, a toxic effect results from inhaling 124 mg/jtf < 
zinc metal/powder for 50 min. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of zinc can produce highly toxic fumes. Above 999 T (537 *Q 
vaporized zinc bums in air with a blue-green flame to produce zinc oxide fumes. 

Copyrijt« 01M9 Gntaa ruHUriat Oupocibon. 



No. 73    Zinc Metal/Powder    11/89 

SecÜon6^HealÜfgHaza'rd-Data ^ »$ 
Cardnogenidty: Neither the N if, IARC, nor OSHA lists zinc as a carcinogen. 
Summary of Risks: Zinc is relatively nontoxic, but when combined with other materials such as oxygen or mineral acids, the resulting com- 
pounds can have toxic effects. It is not readily absorbed through the skin, gastrointestinal (GI tract), or lungs. Although most inorganic zinc com- 
pounds are potential causes of gastroenteric irritation, a high-level dose is relatively nontoxic when ingested. Zinc is considered essential to life. 
Ingestion of soluble salts may cause nausea and vomiting, sluggishness, and light-headedness. Inhalation of zinc fumes normally generated by 
zinc and extreme heat may cause metal fume fever, which is accompanied by throat dryness and irritation, coughing, weakness, dyspnea, and 
generalized aching that generally passes within 24 hr. These symptoms usually begin 3 to 10 hr after exposure and resolve within 24 to 48 hr. In- 
halation of zinc dust may cause mild irritation to the upper respiratory tract. Prolonged skin contact with zinc may cause a mild, drying dermatitis. 
Medical Conditions Aggravated by Long-Tenn Exposure: Since metallic zinc particulates can be considered a niusance dust, repeated 
inhalation of zinc dust could lead to respiratory complications. 
Target Organs: Respiratory system. 
Primary Entry: Inhalation, ingestion. 
Acute Effects: Metal fume fever is an acute, self-limiting condition, without recognized complications, aftereffects, or chronic forms. Symptoms 
appear several hours after exposure. Removal from exposure normally alleviates symptoms with no residual or chronic effects. A degree of 
tolerance may result from continued exposure, but is quickly lost after a day or two of nonexposure. 
Chronic Effects: Zinc and zinc powder have little history of causing chronic effects. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. Physician's Note: Calcium disodium edetate (CaNa^-EDTA) has been used medically 
to increase the rate of zinc removal from the body; however, this usually results from chronic fume exposure or exposure to zinc salts, not to zinc 
metal powders. 
After first aid, get appropriate in-plant, paramedic, or community medical attention and support 

SecEÖWl •pU^i^ak^^dl)isposal Procedures nBtg! E= St mm&. 
Spill/Leak: Notify safety personnel of powder spills. Eliminate all heat and ignition sources. Cleanup personnel should protect against dust 
inhalation and eye contact Use nonsparking tools for cleanup. Sweep or otherwise place the spilled material in an appropriate, pressure-vented, 
dry-metal container (with lid) for later disposal. Container should be pressure vented. Avoid creating airborne dust conditions.. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Zinc (fume or dust) is listed as SARA Toxic Chemical (40 CFR 372.65)         

«Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: For zinc oxide dust or fume concentrations up to 50 mg/rri5 and 250 mg/m3, use, respectively, a fume (high-efficiency paniculate) 
respirator or an air-supplied or self-contained respirator with a full facepiece. Follow OSHA respirator regulations (29 CFR 1910.134). For emer- 
gency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below established TLVs-TWAs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium 
ref. 103). 
Safety Stations: Make v ailable in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminate! Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder 
contaminated clothing before wearing. Remove this material from your shoes and equipment Wash thoroughly before changing to street clothes. 
Comments: Never eat drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics.    

s|^ Comments . 
Storage Requirements: Store in covered metal containers in a dry, well-ventilated, low fire risk area. Protect containers from physical damage 
Never store with acids, halogenated hydrocarbons, or strong alkalis. 
Engineering Controls: Avoid breathing dust or fumes. Use good tousekeeptag and deamiig 
prevent dust accumulation. Provide suitable training m persor^ hygiene awl mtte cause and effect of rnetalrumefevCT 
workers with respiratory problems or gastrointestinal disorders. 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Zinc, powder or dust, nonpyrophoric IMO Shipping Name: Zinc, powder or dust, pyrophoric 
EMO Hazard Class: 4.3 IMO Hazard Class: 4.2 
IMO Label: Dangerous when wet IMO Label: Spontaneously combustible 
IMDG Packaging Group: II  IMDG Packaging Group: II 
MSDS Collection References: 2,4-11,24,31,39-41,80,81,84,85,91,109 
Prepared by; MJ Allison, BS; Industrial Hygiene Review; DJ Wilson, OH; Medical Review: Warren Silvcnnan, MD n 
ayyiitl«0»MbrnidMfV*1l*iiiCoiporido».A»yrn»«iitiil^<» liilt^miiiwdKirtabUiiyofMaMiioakatttfarfcpMctMrrtp^Miet 

MiaponrifcUhyMlo the accuracy or lutoMty of nchWonaam 


