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BIBLIOGRAPHIC INFORMATION 

NTIS/PS-79/0827 

Solid Waste Reclamation and Recycling. Part 2. Plastics (A 
Bibliography with Abstracts). 

Aug 79, 
Audrey S. Hundemann. 

National Technical Information Service, Springfield, VA. 

Report period covered:  Rept. for 1964-Jul 79, 

Supersedes NTIS/PS-78/0762, NTIS/PS-77/0667, 
NTIS/PS-76/0515, NTIS/PS-75/451, and COM-73-11459• 

The recovery of waste plastics including that from 
packaging, tires, and urban refuse is covered. The sorting, 
decomposition to reusable chemicals, and reuse in new 
products are discussed along with the economics, 
legislation, policies, and planning aspects of plastics 
recycling. (This updated bibliography contains 125 
abstracts, 10 of which are new entries to the previous 
edition .) 

PRICE CODE:  PC N01/MF N01 

COPYRIGHT WARNING 
International Copyright ^National Technical Informa- 
tion Service, 1979. All portions o« this publication are 
protected against copying or other reproduction out- 
side of the united States under the provisions of Article 
II of the Universal Copyright Convention. United States 
copyright is not asserted under the United States 
Copyright Law, Title 17, United States Code. 
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USER INFORMATION 

Ordering Reports 
Most documents cited in this Published Search are available directly from NTIS. When NTIS 
does not sell a document, the abstract will note the source from which the document may be 
obtained. An NTIS order form (see last page) is included for your convenience in ordering 
documents. 

Prices of Reports 
Please refer to the price schedule inserted in this Published Search to obtain the correct paper 
copy and microfiche prices of the reports you order. Printed prices in the abstracts have been 
susperseded in most cases. 

Sample Citation from the NTIS Data Base 

Compilation of State Data for Eight Selected Toxic Substances. Volume 1  

Mitre Corp.. McLean, VA. «Environmental Protection Agency, Washington, D.C. Office 
of Toxic Substances. (402-364) 

Final rept. . 
AUTHOR: Roberts, Elizabeth, Spewak, R., Stryker, S.. Tracey, S. 

C5945F4    FLD: 
USGRDR7606 

06T   06F   57Y\   57H.   68* 
Sep 75 165p» —  

REPT NO: MlTRE-75-52-Vol-l 
CONTRACT: EPA-68-Ol 2933 
MONITOR- EPA/560/7-75/001-1 
Paper copy also available in set of 5 reports as PB-248 649-SET. PCS36.00 

ABSTRACT- In June 1974, toxic substances data in the U.S. were collected and analyzed in 
"■0 key states This report describes that effort and discusses the amount, type and usefulness 
of the data and toxic substances monitoring capabilities of the state agencies contracted. 

-DESCRIPTORS- 'Enveriomental survevs. States (United States), Monitors, Toxicology, 
Arsenic Beryllium. Cadmium, Cyanides, Lead (Metal). Mercury (Metal). Chlorine 
aromatic compounds. Data acquistion. Data processing. Water pollution. Air pollution. 
Chemical compounds 

- IDENTIFIERS: Toxic agents, Biphenyl/chloro. State agencies. NTISEPOATS  

PB-248 660/3ST    NTIS Prices: PC A08/MF AOI     —  
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ABOUT NTIS 

The National Technical Information Service (NTIS) of the U.S. Department of Commerce is 
the central source for the public sale of documents resulting from government-sponsored 
research and prepared by federal agencies, their contractors or grantees, or by special 
technology groups. NTIS also is a central source for federally generated machine processable 
data files. 

As one of the world's leading processors of specialized information, NTIS ships about 23,000 
information products daily, supplying the public with approximately 6 million documents and 
microforms annually. Its collection exceeds 1 million documents, all of which are available for 
sale. 

NTIS is an atypical government agency because it operates much like a business. It is obligated 
by Title 15, U.S. Code 1151-7, to recover its costs from sales and therefore must charge for its 
products and services. 

NTIS provides various types of services to meet the needs of its diverse user population. 
Through the use of these services one may obtain abstracts of reports in the NTIS collection 
and, after determining from the abstracts which reports are of interest, order the reports in 
paper copy or as microfiche. 

Services provided by NTIS include a standing order service (SRIM) that automatically 
provides subscribers with the full texts of research reports selected to satisfy individual require- 
ments; an all-inclusive biweekly journal (Government Reports Announcements & Index) 
published for librarians, technical information specialists, and those requiring summaries 
categorized in a single volume with an index; and newsletters published in 26 categories of 
specialized interest. The NTIS Bibliographic Data File on magnetic tape is available for lease. 

Information concerning the products and services offered by NTIS may be obtained by re- 
questing brochure number NTIS-PR-154. 



ABOUT NTISEARCHES 

HT.Searcnes are „nhne information f^J^t'Z^Zt^CX 

updated at regular intervals and cost $28.00i each   i ne co Publishcd Search does 

Ä^^ÄS^E^Ä Searches U avahabie *- * 

requesting brochure number NTIS-PR-186. 
C stomized On.ine Searches are bibUograph.es«*.ablets « prep^d » mee^a 
speciaiinforrna^needwh.ch.sn^ 

SLTÄ™ "A wl* aninformation speciaiist. The cost of a co_d 

Online Search is as follows: 

Up to 100 technical report summaries 
101 to 200 technical report summaries 
201 to 300 technical report summaries 
301 to 400 technical report summaries 
401 to 500 technical report summaries 
More than 500 technical report summaries 

North American 
price All others 

$100 S125 
125 160 
150 190 
175 220 
200 250 

Ne gotiated 



Process  for   Recovering  Filler  from   Polymer 

Department  of  Energy,   Washington,   DC. 

Patent 
AUTHCE:   Smith,   M.   L-;   Smith,   F.   M. 
F089 1A1 ?ld:    7C,   90B,   99C        GRAI7911 
Filed   12   Aug 77,   patented  23  May  78        10p 
P.ept   No:   PAT-APPL-824   191 
Monitor:   18 
Supersedes   PAT-APPL-824   191-77. 

This     Government-owned    invention    available     for   U.S.     licensing^and, 
possibly,   for foreign  licensing.   Copy  of  patent  available  Commissioner 
of  Patents,   Washington,   DC.   20231   $0.50. 

Abstract: This disclosure relates to a process for recovering filler 
material from a polymeric matrix by reacting the matrix at an elevated 
temperature in a gas atmosphere with a controlled oxidizing potential 
and thereafter separating and cleaning the residue from the reaction 
mixture.    (ERA citation  04:014069} 

Descriptors: »Fillers, *Polymers, chemical reactions. High temperature 
,   Recovery,   Separation   processes 

Identifiers:   EBDA/360301,   »Patents,   NTISGPDS,   NTlSDE 

PATENT-4   091   077       NTIS  prices;   Not   available  NTIS 



Solvolytic Degradation of Pyrotechnic Materials Containing Crosslinked 
Polymers 

Department of the Navy Washington DC   (110050) 

Patent 
AUTHOR:        Tompa,      Albert   S.;      French,      David   S.;      Butler   ,      George   B. ; 
Kaufman,   Kelvin   S. 
F0222H4 Fid:   7E,    19A,    79A,   99C,    90B        GPAI790U 
Filed   15   Dec  76,   patented  4   Jul   78       7p 
Rept   No:   PAT-APPL-750   990;   PATENT-Ü   098   627 
Monitor:   18 
Supersedes   FAr-APPL-750   990-76. 

Availability:     This     Government-owned     invention     available     for     U.S. 
licensing     and,        possibly,        for     foreign     licensing.     Copy   of   patent 
available  Commissioner  of Patents,   Washington,   DC   20231   $0.50. 

Abstract: Pyrotechnic materials containing a crosslinked polymer as a 
component thereof are decomposed by heating to a temperature of about 
50 degrees tc about 160 degrees C in a liquid medium comprising an 
active hydrogen containing compound capable of cleaving the chemical 
bonds contained in said polymer. One or tore components of the 
pyrotechnic material may be separated from the products of the 
decomposition  and   reclaimed.    (Author) 

Descriptors: «Patents, «Pyrotechnics, Reclamation, "xplosive ordnance 
disposal,   Degradation,   Crosslinking (Chemistry) 

Identifiers: PAT-CL-149-109-6, Solvent action. Chemical decomposition, 
♦Polymers,   NTISGPN 

AD-D005   356/1ST        NTTS   Prices:    Not   available  STTS 



Conversion  of  Cellulosic and  Waste  Polymer Material to Gasoline. 
Progress Feport 

Arizona State  Univ.,   Tempe.   Coll.   of Engineering  and  Applied 
Sciences.«Department of Energy.   (9501383) 
AUTHOR: Kuester, J. L. 
E2262L4    Fid: 21D, 97K, 68C   GRAI7821 
Nov 77   5p 
Contract: SY-76-S-02-2982 
Monitor: 18 

Abstract- Progress is reported in research on the improvement of the 
composition of pyrolysis gas produced by the Fischer-Tropsch catalytic 
reactor. Results of studies of the effects of pressure on product 
yields   are  reported.    (ERA  citation  03:039402) 

Descriptors: «Cellulose, *Gasoline, Fischer-tropsch synthesis, organic 
polymers.   Organic wastes,   Pyrolysis 

Identifiers:   ERDA/090122,   »Refuse  derived  fuels.   Solid  wastes,   NTISDE 

COO-2982-21       N'TIS  Prices:   PC   A02/13F  A01 



Plastics: The Role of Conservation and Recycling 

AZCI     Ltd.,   Johannesburg (South Africa).  Plastics Technical Service 
Lab. 
AUTHOR: Tanner, D. J. 
3212113    Fid: 111, 710, 68C   STAH1616 
1976   18p 
Monitor: 18 
Conf-Presented at the 1ST S- African Conf. On Plastics in the Serv. Of 
Man. 

Abstract: The technical and economic scenario of plastics conservation 
and recycling is described. The consumption of plastics is first 
discussed and packaging is shown to be the largest market sector and 
also the major constituent of plastic waste. Various policies for 
plastics waste are briefly discussed as alternatives to conservation 
and recycling. It is suggested that conservation can operate in two 
ways: either goods of higher quality and long lifetimes are produced, 
or the consumption of unnecessary goods is reduced. Recycling 
possibilities for plastics are discussed in terras of the processes 
which could be required in a plastics recycling industry. The 
differing interest of industry and the community in matters of the 
environment are discussed. The aims, recycling, and conservation are 
discussed in terms of costs and benefits to industry and the 
community. 

Descriptors: »Conservation, «Consumption, «Plastics, Recycling, 
Economics, Materials recovery, Solid wastes, Waste utilization 

Identifiers: South Africa, «Waste recycling, NTISNÄSAS 

N78-25213/7ST   NTIS Prices: PC A02/KF A01 



Summary 
lH prairie  Village,     Kans.«National Science 

Franklin     Associates,     Ltd.,     *"£j  science Research  Applications. 
Foundation,   Washington,   B.C. Appii-a 

Final rept. ..   . Franklin 0.:     Trewolla,     John    C; 
AüTHGE:     Hunt,      Robert  G.;     Shobe,     FranJcimJ., 
Franklin,   William  E. G*AI7819 
H199 1D3 Fld:    6H,    13D,    68C,   98H,   <*«<»        b-Ji 

Feb   78       70p 
Contract:   >TSF-=-76-20055 
«onitor:   NSF/RA-780005 

Abstract: Packaging -terials are discarded after - to soli^aste 

streams  or recovered     for    reue S^dfÜl or  incineration   represent 
materials which are d^Posed of by n U fsourcss and contribute 
a significant loss of the nation s J«lt* ^his study, the impact of 
substantially to solid -fe P™*1^* food

th packaging is analyzed. 
technological innovation in »on;f^ indicate that technological 
Historical trends and cas« «^1 redicSSn of packaging per unit 
innovation  has resulted  xn subs     n   «     reduction y specific 
of  food.     The savings Jave  ranged from   one to P     packaging per  unit 
cases.     However,     growth   in   foods that   requi £     unit     over     the 
has  resultedin  net  gain  «„^^^„^S'relnlStory activity aimed 

16-year     P*"?*-"19"   *%?i"iBP££  on   non-fluid   food  packaging     as     a 
rarrff^tnfwio^Tackaginl'se^rr!  Volume   1 presents the analysis and 
summary  results  of the study. 

D..crlptor.:       .,«*     P~kagug •££,.![£•  'gZ?/     Z^SZl) 

Conservation,   Ketals 

Identifiers:   Waste  recycling,   BSISSSFP.A 

PB-282   899/UST        KTIS   prices:   PC   A04/*F   A01 



■"he Application of Technology-Directed Methods to seduce Solid Waste 
and Conserve Resources in the Packaging of Non-Fluid Foods. Volume IT. 
Data  and   Calculations 

F-anklin Associates, Ltd., Prairie Village, Kans.»National Science 
Foundation,   Washington,   D.C.   Applied  Science  Research  Applications. 

Final rept. . 
ÄüTHOB:   Hunt,  Eobert G-;  Shobe,  Franklin D.;  Trewolla,  John c., 
Franklin,   Williair  E. 
F199 1D4 Fid:    6H,    13D,    68C,    98H,    9UG        GEAI7819 
Feb   78        269p 
Contract:   NSF-C-76-20055 
Monitor:   NSF/HA-780006 

^ee   also   Volume   1,   PB-282  899,   and   PB-282  901. 
Also   available   in   set   of   3   reports  PC   F09,   PE-282   898-SFT. 

Abstract: This volume consists of four Appendices which include the 
data and calculations concerning non-fluid foods and their packaging 
from 1960-1975 as follows: Appendix A--Consumption of packaging for 
non-fluid foods; Appendix B—Consumption of non-fluid foods; Appendix 
C —Comoaction factors of non-durable and durable goods; Appendix 
D—F.ecovery   of  corrugated  containers  for  recycling   from   supermarkets. 

Descriptors: *Food packaging, *Solid waste disposal, Management 
planning, Refuse disposal, Data processing. Containers, Statistics, 
Tables(Data), Paper, Boxboard, Plastics, Aluminam, Composite materials 
]   Statistics,   Consumption,   Economic  analysis,   Pscycling 

Identifiers:   Waste  recycling,   NTISN3FFA 

PB-282   900/OST        NTIS   Prices:   PC  A12/KF   A01 



^he Application of Technology-Directed Methads to Reduce Solid Waste 
and Conserve Resources in the Packaging of Non-Fluid Foods. User 
Handbook  for  Government  Officials 

Franklin associates, Ltd., Prairie Village, Kans.*National Science 
Foundation,   Washington,   D.C.   Applied  Science  Research  Applications. 

Final rept. 
AUTHOR:     Hunt,      Robert  G.;     Shobe,     Franklin  D.;      Trewolla,     John     C. ; 
Franklin,   William E. 
2199 1E1 Fid:    6H,    13D,    68C,   98H,   94G        GFAI7819 
Feb   78        17p 
Contract:   NSF-C-76-20055 
Monitor:   NSF/RA-780007 

See  also  Volume   2,   PB-282  900. 
Also   available   in  set   of  3   reports PC  F09,   PB-282   898-SET. 

Abstract: Possible government actions to alter the present market 
system by encouraging resource conservation and waste reduction are 
th<=> subject of this Handbook. The probable effects of such actions are 
compared to the probable effects of allowing present market systems to 
function  without  additional   packaging  regulations. 

Descriptors: *Food packaging, »Solid waste disposal, «Management 
planning, Refuse disposal, Government policies. Recommendations, 
Containers, Metals,        Boxboard,       Plastics,        Composite     materials. 
Conservation,   Recycling 

Identifiers:   Waste recycling,   NTISNSFRA 

PB-282  901/8ST        NTIS   Prices:   PC   A02/MF   A0 1 



Separation   of  Plastics  by  Flotation 

Department  of  the   Interior,   Washington,   D.C.        (109   950) 

Patent   Application 
AUTHCF:   Valdez,   Fspiridion  G.;    Wilson,   Wayne J. 
F1725B4 Fid:    111,   90B,   68C,   710,   91A        GPAI7817 
Filed   17   Jan   78        8p 
Bept   No:   FAT-APPL-870   161;   DOCKET/BIN-2613 
Monitor:   18 
This     Government-owned     invention     available     for   D.S.      licensing   and, 
possibly,   for  foreign   licensing.   Copy   of   application   available  MTIS. 

Abstract: Individual components of mixtures of scrap plastic materials 
are separated by flotation employing sodium silicate as a wetting 
agent and  fatty  amines as promoters. 

Descriptors: «Plastics, ^Materials recovery, *Solid waste disposal, 
♦Flotation, *Patent applications, Refuse disposal. Sodium silicates, 
Amines,   Polystyrene,   Polyamides . 

Identifiers:   Waste   recycling,   NTISGPIÜI 

PE-280   285/8ST        NTIS   Prices:   PC   A02/MF   A01 
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A Study of the Feasibility of Utilizing Solid Wastes for Building 
Materials. Phase II. Summary Peport 

Material Systems Corp., Escondido, Calif-*Municipal Environmental 
Research Lab.,  Cincinnati,  Ohio.  Solid and Hazardous Waste Research 
Div. 
&U7H0E:   Duft,  B.   I.;   Levine,   H.;   McLeod,   Ä.;   Isur,   Y. 
S161UD1 Fid:    13B,    13C,   11D,    68C*,   50C*,   89S,   7 1 F*        GRAI7816 
Jlpr   78        280p* 
Contract:   SPÄ-68-C3-2056 
Monitor:   FPA/600/2-78/092 

See  also  report   dated Jun  77,     PB-271   007  and   Phase   1   report,     PB-279 
HUO. 

abstract: This document reports on a study to research and develop 
building materials containing organic and inorganic wastes and 
waste-derived products. Structural and aesthetic properties of 
variously formulated composites are evaluated. Limited economic 
analyses indicate that several commercially viable products could be 
derived from wastes. 

Descriptors: »Construction materials, »Solid waste disposal, 
♦Industrial wastes, »Reclamation, Agricultural wastes. Management 
olanning, Composite materials. Reinforced plastics. Reinforcing 
materials. Fibers, Fillers, Fly ash, Glass, Plastics, Wood wastes, 
Fabrication, Laboratory tests, performance evaluation. Buildings, Cost 
estimates 

Identifiers: Waste recycling. Pice hulls. Plastic recycling, Glass 
recycling, NTISEPAOED 

PB-279 441/0ST   NTTS Prices: PC A13/MF A01 



A Study of the Feasibility of Utilizing Solid Wastes for Building 
Materials. Phase I Summary Peport 

Material Systems Corp.,   Escondido,   Calif.»Municipal  Environmental 
Research Lab.,  Cincinnati,  Chio.  Solid and Hazardous Waste Research 
Div. 
AUTHOR: Duft, B. 1.; Levine, H.; McLeod, A. 
E1U62F3    Eld: 13B, 13C, 1 ID, 68C*, 50C*, 893*, 7 1F*   GRAI7815 
Apr 78   164p* 
Contract:   EPA-68-C3-2056 
Monitor:   EPA/600/2-78/09 1 

See   also  report   dated  Jun  77,      PB-271   007  ani   Phase   2   rept.,       PB-279 
441. 

Abstract: This document reports on a study to research and develop 
building materials containing organic and inorganic wastes and 
waste-derived       products. A     comprehensive     literature     search     was 
conducted to review and evaluate wastes with potential as matrices, 
reinforcements, or fillers in building compositss. The most promising 
candidates were evaluated with limited laboratory studies. From these 
studies, two types of matrices, furfural-phenolic and inorganic, were 
selected for further study. Seven reinforcement candidates and_ five 
filler   candidates   were  selected   for  evaluation   with the   two  matrices. 

Descriptors: «Construction       materials, *Solid     waste     disposal, 
«Industrial wastes, «Reclamation, Reinforced plastics, Management 
planning, Composite materials, Reinforcing materials, Fillers, Ely ash 
", Glass, Agricultural wastes. Cellulose, Fibers, Phenolic resins, 
Bagasse, Cements, Starches, lignin, Wood wastes, Sludge disposal, 
Laboratory   tests,   Performance  evaluation,   Furfurals 

Identifiers: Manure, Rice hulls, Plastic recycling. Glass recycling, 
Sewage   sludge,   Waste   recycling,   NTISEPAORD 

PB-279   4U0/2ST        NTTS   Prices:   PC   A03/MF   A01 
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The Potential fcr Reusable, Hcmcganaous containers 

Stanford Fesearch Tnst., Fenlo Park, Calif.National Science 
"ounSation/ washinqtcn, D'.C. applied Science Research applications. 

(332 50C) 

MJTHCE:P'FGosr_, Fichardl.; Ste-le, Rcber* V. ; Somcgyi, LaszloF.; 
Parks, Themas E.; Fishman, Norman „„^-,01 i 
B1023F3    Fid: 12E, 13K, 6H, 68C*, 98H*, S1A*   GRAI7811 
Jul 11        63p* 
Rept   Fo:   SPT-CBESS-25 
Grant:   NSF-5EE76-C2296 
project: EB1-EGU-567H 
Kcnitcr: KSF/EA-77r396 
Se« also report cated Feb 77, PE-265 1CC, 

Abstract- The widespread use of disposable packaging in_ *he United 
S+a+" net crly expends considerable energy and materials bu- also 
-crtribtfs to a rapidly growing'solid waste problem. The introduction 
of reusable, hencgenecus containers intc the packaging market could 
cor*r«but€ sianificantly to the alleviation of these_problems. This 
study" examines the feasibility cf reusable containers f°* *?°J 
crcdccts (excluding beverages), concepts are • formulated for reusable 
containers, including consideration cf configuration and type_ of 
mat°-iai Th» e"*rgy osed and material for the reusable container 
systeirs are cempared with those of the present ccntairer systems. The 
costs cf returninc the empty containers are estimated. ^ntial 
^chrical prcblems are identified. The concept cf reusable feed 
containers apcears prcnisina, but technical prcblems remain tc be 
resolved, and implementation strategies must be developed. 

rcscriptors: *Sclid waste disposal, «containers, *Focd packaging, 
*Fan*cen*rt rlanring, Glass, Paper, Elastics, Boxes (Centainers) , Cans, 
fiat als, Becycling, Energy consumption, Government policies, 
Legislation, Economic analysis, Cost estimates 

Identifiers: EevPtaqe containers, Waste recycling, Mandatory despesits 
, solid waste abatement, Feusable materials, NTISNSEF.J, NTISSET 

PB-277 UUU/6ST   NITS Prices: PC A05/MF AC1 

M 



Energy   Analysis   cf  Resource   Eeccvery  Cpticns.   Final   Fepcrt 

Crtaiic   Research   Foundation,   Sheridan   Park.        (49410GC) 
AUTHCF:   Brown,   C.   K. ;    Ecpton,   F.   J.',   Laugfclin,   P..   G.   W. -   Sax,   S.   E. 
HC5a3H1    Fld: 13E, 68C, 97E, 91A   GF2I78C6 
30 An 76   153p 
Monitor: 18 
ü.S. Sales Only. 
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Descriptors: *Faterials recovery, »Ontario, Aluminium, Glass, 
Municipal wastes, plastics, Recycling, Pascurce conservation, 
Resources, Steels, Waste management, Calorific value, Economics, 
Energy analysis, Energy conservation, Energy consumption, Metals, 
Minerals, Net energy, Paper, Feccvery, Refuse derived fuels, Kaste 
heat 

Identifiers: EPEÄ/2990O3, EFDA/09C222, EHDI/32C6CU, • ESDA/29CUCC, 
EFTA/29C100, Canada, *Solid waste disposal, *Refuse disposal, *waste 
recycling, Electric power consu irpticn, Fuel consumpticn, tfTISERrAF 
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Solid «aste Kanacement in Illinois. Volume 3. Resource Recovery 

Wester (Fey F.). Inc., wilnette. 111. *Illir.ois Isst, fcr Environmental 
Quality, Chicago. 

Final rept. 
F0423E4    Fid: ME,   66C, 91A   GRAI7805 
197U   €2p 
Project:   IIEC-4C.CC1 
Monitor:   I3EC-74-53 
See   also  Volume   1,   PE-275   079  and   Volume  4,   PB-275  081. 

Abstract: Contents: Resources and urban wastes; Markets fcr resources; 
0r.it processes and operations fcr recourse recovery; Practical 
resource recovery systems; utilization of source-segregated urtsn 
wastes;   Existing   legislation;   Summary  and  recommendations. 

Descriptors: *Sclid waste disposal, »Materials recovery, »Management 
planning, »Illinois, Metal scrap, Paper, Elastics, Elastomers, »cod 
wastes, Tires,       Fertilizers,-       Fuels,       Forecasting,        Composting, 
picdetericraticn, Incineration, Pyrclysis, Cost analysis, Fly ash, 
Sludge disposal. Regulations, Legislation, Government policies, Stats 
government,   local  government 

Identifiers: Waste recycling, Junk car disposal, sswage sludge 
disposal,   NIISEPJ2,   NTISIIFQ 
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Automobile Scrappage and Recyclirg industry Study - Overview Report 

H.   H.   Aerospace Design Co.,  Inc.,  Eedfcrd,  Mass.* T ransportaticr 
Systems Ce-r.t€r, Cambridge, Mass. 

Final rett. Jur-tcc 7 5 
MITHCF: Kaiser, F.; Wasser, P.. P.; Bani=ls, A. C. W. 
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rescriptors: *£utcmobiles, *sclid waste disposal, *Matarials recovery, 
*Fccrciric analysis, Motor vehicles, Metal scrap, Plastics, Iren alleys 
, Govern cent pclicies, Fegula tiers, fcaste processing, legislation, 
Trends, Steels, Fcbber industry, Tires 

Identifiers: *Waste recycling, *Junk car disposal, Metal recycling, 
Scrap recycling, Elastics recycling, Secondary materials industry, 
Tire recycling, NTISEOTOS, NIISEOTTSC 
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The Cheirical ana Physical Properties cf Asphalt Pubber Mixtures. Fart 
I,   Basic  material  Behavior 

Arizcra Dept. of Transportation, Phoenix. Materials Services. »Federal 
Highway   Administration,   Ptcerix,   Ariz.   Arizona   Civ. 

Fir.al  rept.   Par   15-Jul  77 
Aö^BCF:   Green,   I.   I.;   Tclcnen,   fcilliam   J. 
D3801F4 Flä:    13C,    13E,   68C,   91A,   50A,    5fC        G9AI7726 
Mar   77       97p 
Pcpt   No:   ADCT-F.S-1« (162)-1 
Kcnitcr:   FHWP-AZ-KPE- 19-162 

abstract: The properties cf asphalt-rubber mixtures composedof paving 
grade asphalt and ground automobile tire rubber are examined. The 
mechanism of swelling cf the rubber in asphalt and asphalt-like 
materials is proposed and the effect cf variables which affect the 
swelling is discussed. Experiments determining the swelling of tire 
rubber "in selected oils are related to the swelling cf tire rubber in 
asphalt. Several test methods are presented which measure the 
properties cf the asphalt-rubber mixture. tata concerning the 
properties of a commercially available asphalt-rubber mixture and the 
effects cf processing variables on these properties are presented, 
^echrigues useful for the guality ccntrcl cf this material as well as 
suggestions for research into the theoretical aspects cf the unique 
characteristics  of  this  material  are   discussed. 

Eesciptors: »Solid waste disposal, »Tires, »Reclamation, »Flexible 
pavoirents, Additives, Flastomers, Putter coatings, «embraces, Field 
tests, Construction materials, Visccsity, Swelling, Dynamic properties 
, Strains, Binder £ (.Materials) , laboratory tests, Fheclogy, Kerosene, 
Elastic   properties,   Highways 

Identifiers:   Tire  recycling,   NTISDOTFHA 
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Photcd-cradatle  Flastics  Containing  Halcgenated   Diphenyl   Fthanss 

Department cf Agriculture, Washington, r.C.   (1C8 8CC) 

Patent 
-AUTHCP:   Frfedmar,   Bernard;   Diatncnd,   Martin  J. 
E3725E2 Fid:    111,   7C ,   7E,   9CE,   710,    99C,    99E        GPAI7725 
Filed  2€   yov  74,   patented  8  Mar   77       5p 
Bept   Nc:   FAT-APPI-52"?   UCC,   PATFST-U   C11   375 
»!cni*cr:   18 
This  Gcvernment-cvnsd  irventicr.  available  for U.S.  licensing and, 
pcssibly, fcr foreign licsr.sinq. Copy cf patent available Commissioner 
of Fatants, Washirgt.cn, r.C. 2C231 $^.50. 

Abstract: Pclyclefins capable cf photcdecradaticn are prsparsd by 
incorporating in the pclyalefir an additive which contains chlorin?, 
bromine, cr iodine in alpha pcsiticn in an arylmethyl structure. 

Descriptors: *pat«=nts, *Phctodegradation, *Plastics, *Sy nth~sis (Chemi- 
stry), *Clefin resins, Fa leger organic compounds, Additives, Solid 
wastp disposal, Plants (Eotany}, Containers, Films, Feed industry, 
Photochemistry 

Identifiers: FAT-CI-526-1, NTISGEAG 
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Analysis  cf  alternatives  to  Befusa  Disposal 

Eci^* Center fcr Urban Research, Idaho.**League of Cities-Conference 
of Mayers, Inc., Washington, E.C.*Dsparttnent of Sousinq and Urban 
Ceveloptrent, Washington,       D.C.       Assistant     Secretary     for     Policy 
Development  and   Fesearch, 

Final  rept. 
anTHCI?:   Eaker,   Jin;   Ecslir,   Mike;   Hansterger,   Carol;   Fanscn,   Phil 
r371UG1 Fid:    13E,   68C,   91A        GRAI7725 
Pay   77        1CHp 
Rept   Nc:   00-ICCH-E0I-77-CC9 
Monitor:   HüD/FFS-114" 
Prepared  in   cooperation   with  league  of     Cities-Conference     cf     Mayers, 
Inc.,   Washington,   D.C,   Contract   HUE-H-2196R. 

abstract: The researchers reviewed six alternative solid waste 
methods. The six alternatives considered were: continued landfill; 
household or source separation; pyrclysis; biodegradation; waste-based 
solid fuel production; incineration. Tha use of a sanitary landfill is 
virtually unavoidable new and in the near future. Whatever plan or 
al*«rrative is adopted for Ada County, a certain percentage of waste 
or amount cf residue will ultimately end up in a landfill. It is at 
+he present, the most practical, least-cost method cf disposing cf 
garbage. Eowever, the sanitary landfill is not without problems. Fcr 
instance, the Hidden Bellow Sanitary Landfill, Ada County's primary 
landfill site, opened in 1971 and was expected tc last up to 1986. 
However, due tc an increasing volume of garbage, the life expectancy 
has been shortened and the closing date is now estimated to be about 
1S8C. As citizens become familar with mere sanitary and productive 
methods cf disposing and/or utilizing solid waste, traditional 
landfill tachnigues will become less acceptable. Also, as the cost cf 
energy escalates, landfill will not be cost effective compared tc 
processes that recevsr materials cr energy from sclid waste. {Portions 
cf  this  document  are  not   fully   legible) 

Descriptors: *Sclid waste disposal, *Management planninq. Garbage, 
Sanitary landfills, Reclamation, Materials recovery, Land use, Refuse 
disposal, Marketing, Separation, Site surveys. Paper, Medals, Iron, 
Aluminuir, Wccc       wastes, Plastics, Leather, Incinerators, 
Eicdeterioraticn, Fuels, Water pollution control, Government policies, 
Regulations,   Geclcgy,   Demography,   Cost   analysis,   Financing,   Idaho 

Identifiers:       Aca       bounty (Idahc), Waste       recycling, Pyrolysis 
incineration,   Refuse   derived  fuels,   Source  separation,  NTISRUEPCR 

PE-272   129/8ST        NTIS   Prices:   PC   AG6/MF   AC1 
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The feasitility cf Utilizing Sclid Wastes for Euildirg Materials. 
Hxecuti^=?  Summary 

Ebon  Fesearch  Systems,     Silver     Spring,       Md.*Municipal     Environmental 
Research   Lafc.,   Cincinnati,   Ohic. 
SÜTHCP:   Jackscn,   Gilbert;   Ware,   Sylvia 
E352UG3 Fid:    13E,    13C,   68C,    5CC,   89G        GP.ÄI7723 
Jun   77        96p 
Contract:   EPA-68-r3-2H£0-1,   EFA-68-C3-2056 
*cnitcr:   EEA/fiOC/8-77/CC6 
* 

abstract: This report focuses en two phases of a suggested four phase 
study to evaluate the technological and commercial possibilities of 
wast1; - derived composites. The first phas=> involved ?■ joint and 
comprehensive literature search tc identify wastes with potential as 
fcuildinc materials. limited, laboratory studies wer ? conducted en 
composite materials produced fron the mor^ premising wastes 
investigated. A composite material was defined as a product containing 
a filler, a reinforcement ard a- matrix. various characteristics were 
considered desirat]e for the filler, the reinforcement and the matrix. 
The wastes identified through the li^era^ure search w = ra evaluated 
against these desirable properties. A listing cf the evaluative 
criteria and the ratine system used is presented. Filler materials 
reviewed included fly ash, crushed glass, phosphate slimes, silicate 
waste, shredded refuse, waste plastic, wood bark, rice hulls, 
taccrite, red mud, coal waste foundry ash and sawdust. Eeinforcement 
materials rsv-ewec included carfcenizad lignin, bagasse, wheat straw, 
bark, kenaf, bamboo, wood chips, cotton waste and glass rcvir.g. Sewage 
sludge, sawdust, rice hulls, plastic scrap -ana waste glass also 
?*=ce!v3c attenticr as reinforcements. 

Descriptors: *Ccnstruction materials, *Solid waste disposal, 
♦Industrial wastes, *?eclamaticn, Management plarring, Composite 
materials, Feinfcrcement (Structures) , Fillers, Fly ash, Glass, 
Agricultural wastes, Taccnite, Eauxite, Phosphates, Slimes, Refuse 
disposal. Silicates, Shredding, Plastics, Park, Weed wastes, Sawdust, 
Tailinqs, Sludge disposal, Design criteria, Ütili2aticn 

Identifiers: Waste recycling, Mine wastes, Plastic recycling, Glass 
recycling, Rice hulls, Fed mud, Sewage sludge, NTTSEP?.CPE 
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Impacts of Material Substituticr in Automobile Manufacture en Resource 
Recovery. Volume IT. Appendices A-E 

IS and T, Arlington, Va .»Environmental Erctaction Agency, Washington, 
D.C. Cffice of Fessarch and Development. 

Final root. 
ÄÜTHCE: Fanner, Ecy; Ecig, Robert W.; Jones, T.; Weaver, C. 
C2891I4    Fid: 13E, 13P, 11F, 111, 68C, 85, 91A, 71   GRAI7717 
Jul 16        168p 
Rept No: 3RT-«C3-E-Vcl-2 
Contract: EEA-68-01-31Ü2 
Monitor: lPA/6CC/5-76/CC7r 
See also Volume 1, PE-257 542. 

.Abstract: probable changes in the mix of materials used to manufacture 
autotrcbilps were examined to determine if economic or technical 
problems in recycling could arise such that the «abandoned automobile 
problem* would be resurrected. Future trends in materials composition 
cf the automobile were quantified, and possible constraints related to 
material characteristics, availability, and price were examined. The 
automobile resource recovery industry was studied in terms cf economic 
incentives for recycling and technical obstacles to recycling of 
deregistered automobiles. A macro-mcdel of the economy, the EPA 
sponsored SFAS model, was csed tc study overall economic and 
environmental effects and to bring to light any secondary effects that 
might be important. This volume contains appendices covering the 
fcllcwirg subjects: (1) Future Material composition in Automobiles; 
^2)~ Projections cf Automobile Sales by Weight Class; (3) Automotive 
Use cf Elastics and Recycling Possibilities; (<4) • Safety Aspects of 
Materials Substitution; (5) Energy Consequences. 

Descriptors: *Autcmcbile industry, *Sclid waste disposal, »Materials 
recovery, »Materials replacement, Substitutes, Separation, Collection, 
Shredding, Me-'-al scrap, Aluminum, Plastics, Forecasting, 
Supply (Economics), Eemand (Economics) , Commodity management, 
Abandonment, Eccrcmic analysis, Manufacturing, Safety, Trends 

Identifiers: »waste recycling, Metal recycling, Plastics recycling, 
Secondary materials industry, Jurk car disposal, NTTSEFACED 
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Disposal Study (Tires and Other Polymeric Materials) 

«onsantc Fes<=arch Corp Eayton Chic Daytcn lab   (4C1865) 

Final  r*=pt. 
AOTHCF:   Hadley,   «.   H. ;   Ctvrtr.i cek,   T.   E.;   Search,   W.   J, 
E2573E1 Fid:    13E,   68C        GEAT7715 
Aug   76        148p 
Re.pt   No:   «EC-DA-t»7£ 
Contract:   IA£KC3-~H-C-C 1 36 
Project:   1T762720CC48 
Task:   C2 
Kor.i*cr:   NP.FArcCF!-TP-7€-2 5-FSL 

Abstract: The purpose cf this study was tc -evaluate tha technical and 
aconcmic feasibility cf various mathcds cf tira disposal. ever thirty 
processes fcr the disposal of tires and th^ir interrelationships w?re 
investigated. The following four promising process alternatives 
involving combinations cf these processes vere recommended for further 
investigation: (a) Mechanical shearing fcllcw^d ty incineration, (b) 
Landfill after mechanical shearing. (c) Dse in asphalt substances 
af+er the combined size reduction processes (mechanical shrsdding 
followed by cryogenic shredding). (d) Sellina the by-prcducts of the 
combined size reduction processes. (Author) 

Descriptors: *Tires, *Waste disposal, polymers, Army equipment, 
military facilities, Iccncmic analysis, Incinerators, Asphalt, 
Cryogenics, Feasibility studies, Materials recovery, waste recycling, 
^clid wastes, Shrecdinc, Fyrolysis, Environmental protection 

Identifiers: Sclid waste disposal, *Tire recycling, Sanitary landfills 
, Pavements, Elastomers, ßTTSECEXA 
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Utilization of Elastic Recovery Materials fcr the Development of Crew 
Transfer Tunnels, airlocks, and Space Maintenance Kangars. Part II. 
Expandable  modular  Crew Transfer Tunnel Design,  Fabrication,  and 
Testing 

Gccdyear Aerospace Corp Akron Ohio   (156 800) 

Final rept. Ncv 6ü-jan 66 
flUTHCF: Hcffman, Thomas L. 
E234U2    Fid: 22B, 22A   d771 3 
Jun 66   192p 
Fept »o: C-EE-1232* 
Contract: AF 33 (615)-2114 
Project: AF-8170 
Task: 817CC4 
«cnitcr: AFAPL-TF-66-2-Pt-2 
See also Fart 1 dated Jan 66, AE-489 344. 
Distribcticn limitation new removed. 

.Abstract* This report summarizes the design, analysis, fabrication, 
and testing of the expandable Gemini to Manned Space Station (ESS) 
modular crew transfer tunnel. Ihe program established the design of a 
3.5-ft dia modular tunnel tc be used as a pressurizsd metecrcid 
crotective enclosure for astronauts transferring from the Gemini 
capsule to the KSS. The trarsfer tunnel attaches to the elliptical 
Gemini hatch at one end and to the circular MSS hatch at the other 
end. A prototype tunnel was fabricated and tasted to establish design 
feasibility. Tunnel construction is a composite wall consisting cf an 
innpr triple-barrier pressure bladder for gas retention, a 4-ply 
nacrcn cloth structural layer, a 2-in. thick oclye+her fcam metecrcid 
barrier, and a film-clcth lairinats cuter cover with a thermal coating. 
The expandable ccmccsite wall is structurally bended tc a rigid 
aluminum honeycomb sandwich fleer tc which the packaging canister is 
attached when the tunnel is folded tc constitute a modular unit. 
Pressure proof testing for 7 days at 10 psi and cyclic pressure 
•"■■=sting frcm vacuum to the noirinal operating pressure of 7.5 psi fcr 
60 cycles established the structural integrity. Pressure leak testing 
under ambient conditions for 7 days at 7.5 psi established the qas 
'■ightress cf the structure with a leak rate of 0.50 lb/day cf 
inflation gas under orbital conditions. Pressure leak testing in a 
vacuum chamber at an average vacuum of 4 x 1C-5 mm Fg fcr one day 
established a leak rate cf C.4C lb/day cf inflation gas under orbital 
conditions. 

Descriptors: («Manned spacecraft, Space maintenance), (*Space 
maintenance, «Expandable structures), («Astronauts, Protective 
coverings), Crbits, Space environments, Meteors, Flexible structures, 
Expanded plastics, Textiles, Elastic webbing, Composite materials, 
Pressurizaticn, Thermal insulation, Hangars 

Identifiers; crew transfer tunnels, Gemini, NTISDODXD 
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Utilization cf Elastic Recovery *a*-srials fcr the Development cf Crew 
Transfer Tunnels, Airlocks, a rd Space Maintenance Hangars. Part I. 
Space   Mair.tarar.c~   Fangar   Design   Study 

Gccdyear   Aerospace   Corp   Akrcr   Ohio        (156   8CC) 
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E~scriptcrs: (*space maintenance, *Expandable structures), <*M?nn=d 
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The Potential for Fausable Hcmocenecus Containers 
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Washington, E.C. Fesearch Applied to National Needs. 
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Fibers ES Renewable F=scurces fcr Industrial Materials 

Naticnal  Research  Council,  Washington,  D.C. Committee on Renewable 
Resources   fcr  Industrial  Ka terials. *Naticna 1  Science  ■Foundation., 
Washington, E.C. Civ. cf Policy Research and Analysis. 
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Contract: NSF-STF75-0 1C69 
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See also FB-257 357. 
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Performance evaluation, Forecasting, Supply management, Paperbcards, 
Forestry, Law enforcement, Water pollution, Air pollution, Utilization 
, Byproducts 
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Photcdegradatle Pclyclefir. Composition Containing an K-Halo Lactair 

Department cf Agriculture, Washington, E.C.   {108 80C) 

Patent 
Freedmar, Eerrard, Diarrcnc, Martin J. 
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Sept No: E-AT-APPI-673 C12, PATEN1-4 0C9 324 
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This Government-owned  invention  available for  U.S. licensing and, 
possibly, for foreign licensing. Copy cf patent available Commissioner 
of Patents, Washington, E.C. 20231 $0.5C. 
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Ar.   Investigation 
Demolition Wastes 
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♦Materials   reccvery,   Eemclition,  «äste  processing, 
Steels, aluminum, lead (Metal), Concretes, weed, Elastics, 

Salvage,  Bricks,  Glass,  Economic  analysis, Ccst estimates. Copper, 
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Environment and Eackagirg with Consideration, cf the Recycling cf 
packaging Wastes 

Raticnalisierunas-Kuratcrium der Deutscher Wirtschaft (EKW) e.V., 
Frankfurt air. "wain (Germany, F.R.). Eaticnalisier ungsgemeir.schaf t 
Verpackung (EGV) .   (5t*2MiOG) 
V /"* C £2  T    W 

E126HA4 '  Fid: 13E, 13E, 68C, 71, 91A   GFAI77C5 
1975   18p 
monitor: 18 . 
Symposium  cr.   recycling:   an  example  from  the  glass  industry, 
Düsseldorf, German, Federal Bepublic of <F.R. Germany), 13 Pay 1975. 
O.S. Sales Only. In German. 
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Possibilities of Separatirq Household Wastes 

Baticr.alisierungs-Kuratcrium  der  Deutschen  Wirtschaft  (FKW)  e.V., 
Frankfurt   arc  Main  (Germany,  F. 5.).  Rational; si-rur.gsqeir einschalt 
Verpackung (FGV).   (542140C) 
Heberg, H., Schulz, E. 
D1264A3    Fld: 13E, 68C, 71, 91A   GRÄT77C5 
1975   28p 
Monitor: 18 
Symposium   en   recycling:   ar  example  from  the  glass  industry, 
Düsseldorf, German, Federal Republic of (F.F. Germany), 13 Fay 1975. 
In German. 

Abstract: The need fcr recycling household wastes in crdar to save raw 
materials and to protect the environment is discussed. Methods used in 
the USA and in West Germany to separate glass, aluminum, plastics, 
ircn scrap, nenferrcus metals, and paper from household wastes ar; 
described. The experimental facility in Aachen which uses magnetic, 
optical, pneumatic, hydraulic, and cyclcne separators to recover these 
substances frcm garbage is described. (ERA citation C2:003383) 

Descriptors: *Aluminium, *Glass, *Netals, *Peper, *Elastics, *Sclid 
wastes, Environmental effects, Materials recovery, Recovery, recycling 
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Packaging Source reduction: Can Industry and Government Cccperate 

Environmental  Frctecticr.  Agency,  Washington,  E.C  Office of solid 
Waste Manageirent Programs. 
Claussen, Eileen L. 
C12U4C1    Fid: 13E, 13D, 5C, 66C, 96A   GISI77C5 
197U   20p 
Hept No: IPA/530/Sfl-136 

Paper presen+ed at the Annual Naticnal Foruir cf the Eack.aqing 
Institute en 9 Cct 7a. 

Abstract: This paper discusses the issues cf resource use and its 
effect or the eccsphere, government policies, and industrial 
attitudes. 

Descriptors: *Sclid waste disposal, »Packaging, »Government policies, 
»Industrial management, Ecoromic analysis, Trends, Containers, 
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Regulations, Tables (Data) , Attitudes 
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Energy and Economic Impacts of Fanda+cry Eepcsits 

Research Trianale Inst., Research Triangle Park, K.C.*Frarklin 
Associates, Prairie Village, Kans. «Federal Energy Administration, 
Washington, B.C. Conservation Policy Office.   (3Cu UCO) 

Final rept. 
DC215K2    Fid: 5C, 5E, 13B, 68C*, 91A*, 96A*, 97   GFAI77C1 
Sep 76   752p* 
Contract: FEA-CC-C4-50 175-00 
Heritor: FEA/D-76/UC6 
Prepared  in  cccperaticn  with  Franklin Associates, Prairie Village, 
Kans. See also PE-258 637. 

Abstract: This study examines the energy, capital and later impacts 
that would he caused by a five cent deposit or. beer ard soft drink 
containers. The study examines the range of potential impacts that. 
cculd cccur given various markst responses to a nationwide irandatcry 
deposit law. 

Descriptors: *Sclid waste disposal, *Ccrtainers, »Government policies, 
♦Incentives, Economic analysis, Costs, Fegulaticns, Legislation, 
Forecasting, Bottles, Metal industry, Eev^rages, Management planning, 
Plastics, Glass, Employment, Frices, Electric power ccr.sumpticr., 
Systems analysis 

Identifiers: *Eeveraga containers, «Container deposits, Sas+- 
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Inventory and Analysis cf Materials Life Cycle Fesearch and 
Development in the Federal Government Fiscal Year 1976. Phase I Fepcrt 

Federal Council for Science and Technology, Washington, C.C CCKäT 

Task Fores 1. 

Interagency rept. „,,., 
D0C73A3    Fid: 5A, 81, 1 IF, 7CE*, . 48A*, 71*   GEAI76/6 
AFr 76   75p* 
Sept No: FCCSF.T-1-76 
Monitor: 18 

Abstract- This repcrt describes and analyzes the life cycle materials 
RSD funded by the Federal Government in FY 76. A computerized 
inventory was produced by the 18 agencies involved m materials-BSE. 
The inventory identified approximately cne billicn d.cllars cf funding 
in this area, and peririt^ed analysis by funding agencies, FSE 
perfcrmers, broad national goals, specific objectives, stages in the 
materials lifp cycle, and materials or materials categories. The CCFA, 
definition cf materials includes everything except feed and drugs, 
from exploration through irining, processing, manufacturing, 
application, recycling, and disposal. The inventory was developed to 
meet the need fcr better coordination between the various government 
agencies to assist in program planning and budgeting. 

Descriptors: *Eesearch nanageirent, «National government, «Materials, 
*F,aw materials, «Financing, Hinerals, Petals, Ceramic materials, 
Agricultural products, Polymers, Natural resources, fining, Production 
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policies, Economic analysis, Inventories 
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Eeview cf Studies cf the Fadiaticn Kcdificeticn of Elastomers 

Foreign Technology riv «right-Patterson AFE Chic   (1U1 600) 
Achmatowicz, T., Smigasie «icz, Z. , Zielinski, W. 
D0C1UFU    Fid: II,    11J   d7626 
22 Jul 69   21p 
Kept Ko: FTD-HT-23-1C3H-6E 
Meritor: 18 
Edited trans, cf Kuklecnika (Poland) v1C p395-UC8 1965. 
Distribution limitation new removed. 
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Descriptors: (*Fubber, *Fadiaticn chemistry), (*Vulcanizstier, 
Radiation chemistry), («Tires, Feclamaticn) , Crcsslinking (Chemistry), 
Gamma rays, Vulcanizates, Ace^onitrile, Eutyl rubber, Poland 

Identifiers: *Graft polymerization, Petals, Oxides, Pel yiscbutyler.e, 
Translations, MTISCCEKE 
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Renewable Resources for Industrial Materials 

National  Pesearch  Ccurcü,  Washington,  E.C. Committee or. Renewable 
Resources  for  Industrial  Materials.»National  Science  Foundation, 
Washington, E.C. Civ. cf Policy Research and Analysis. 
Bethel, James E. 
C7692C4    Fid: 2C, 1C», S7G*   GRAI7625 
Sep 76   280p* 
Contract: NSF-STF75-Q1C69 
Monitor: NSF/PRA-1 

Abstract: The concept of the Reference Materials System (EfS) is used 
as a framework for iraterial assessment and, more specifically, to 
address the substitution of renewable materials for ncnrenewables in 
particular end uses. Ihs orderly and rational development cf national 
goals for renewable resources requires the evaluation cf alternative 
materials supply systems in terms cf resource supply; available 
technology; and energy, manpower, and capital requirements. 

Descriptors: »Natural resources, »Fcrestry, »Agriculture, Tr.ergy 
ccnservation. Wood products. Farm crops. Cotton plants, Soybean plants 
, Elastomers, leather, Hides, 'Algae, Fishes, Solid wastes, Refuse, 
Eicmass, Textiles, Paper products, Faperboards, Farm management, 
Production management, Supply management, Energy management, 
Substitution 
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Paper ar.d Plastic Sclid Waste Sacks. A Summary cf Available 
Information 

Environmental protection Agency, Ci rcir.r.ati, Chic. Office cf Sclid 
Waste Management Ercgrams. 

Open-file rept. 
Gruper.hcff, Eetty L. , Shuster, Kenneth A. 
C749ZL2    Fid: 13E   CFAI7623 
1971   20p 
Bept Ko: TC-18. 1.C37/1 
Monitor: 18 

Abstract: Sacks for storing solid waste were initially tried in Europe 
hu* recently—withir atctt the last 12 years—their use has spread to 
the United States. Much research has beer, dene en sclid waste sacks, 
bc*h paper and plastic. Many communities have tried paper sacks, 
plastic sacks, or both in test areas tc determine their acceptability 
as sclid waste storage containers and tc identify their effect en 
sclid waste collection and disposal. The purpose of this paper is tc 
summarize what research has beer, dene arc the reported findings of the 
many test and community-wide programs en this subjec4-. 

Descriptor *Sclid   waste   disposal, 
Collection, Packaging  materials,  Stcrage, 

Management planning, Fefuse dispc 

Identifiers: NTISEEAC, NTISEPASfc 
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water *«sis+art Pclyicer Coatings fcr Kater Soluble Glass Packaging 
Containers. Frcoress Feport No. a. Design and Evaluation cf a Water 

Disposable Glass Packaging Container 

Clemscn Univ., S.C. Civ. cf Interdisciplinary Studies. *Eureau cf Solid 
Waste Management, Cincinnati, Ohio.   (4C7 108) 

Master's thesis 
Kay, Donald A. 
C7493I1    Fid: 11C, 11E, 13D   GBAI7623 

nay 71   81p 
Grant: FHS-EC-C0^33 
Mcnitcr: 18 
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Comparative   Estimates   cf   Eost-Ccrsurrer   Sclid   Waste 

Environmental  Frctecticn  Agency,  Washington,  E.C.  Office cf Sclid 
Waste Management Programs. 
Smith, Frank A. 
C7403I3    Fid: 13E, 6£C   GEAI7622 
May 75   22p 
Pept Ko: EEA/53C/SW-148 
Monitor: 18 

Abstract: This report provides data en the total quantity cf 
residential and commercial solid waste composition fcr the years 1968, 
197C, and 1971. The results cf several rational surveys are compared 
and evaluated. 

Descriptors: *Solid waste disposal, ^Management planning, »Surveys, 
Refuse disposal, Collection, Composition (Property) , Tables (Date) , 
Faper, Glass, Petals, Plastics, E last cirers, Leather, T-x*:iles, «COG, 

Agricultural wastes, Feed 

Identifiers: NTlSEFAO , 

EE-256 491/2ST   NTIS Erices: pC$3.50/«J$3.CC 

36 



Decision-Makers Guide in Solid Vasts Management 

Er.vircnn-er.tal  Protection  Agency, ■ Washington, 
Waste Management Programs. 
Cclcnna, Robert A., Polaren, Cynthia 
C7133K3    Fid: 13E, 66C*, 91A*, 43F   GFSI7620 
1974   153p* 
Bept No: EFA-SN-127 
Monitor: 18 
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Pesource Feccvery and Source reduction. First Report to Congress 

Environmental   Frct-cticr   Agency,  Cincinnati,  Ohio.  Solid  feasts 
Management cffice. 
C7C63L2    Fid: 13E, 68C, 91A   GEAI7619 
1974   7Cp 
Eept Mo: EFJ.-SW-118 
acr.itcr: 18 

Ab 
89 

(E 
Th 
Co 
on 
Th 
ef 
of 
fo 
th 
Ne 
36 

di 
ap 
re 
r c 

st 
-2 
FA 
is 
ng 

tract: 
as 

to 
ccum 

72) 

e 
fo 

ur 
e 
xt 
ct 
so 
pe- 
so 
so 

d 
res 
the 
fi 

rts 
th = 

m 

pr 
i 

icn 

ndi 
urc 
urc 

-1 

ir a 
n d i n 

an 
Ees 

a jcr 
cble 
key 

cu 
ion 
x  p 
e re 
e re 

Sect 
am 

ur.de 
er.t, 
summ 
nner 

d  a 
cure 

se 
in  t 
fir 

tlin 
of 

rese 
cove 
cove 

icn 
ended 
rt ake 
whic 

arize 
in w 

of t 
nalys 
e Fee 
cticn 
c wh 
dings 
in g 
FEÄ« 

rts 
ry, a 
rv fa 

2C5 
requ 
an 

h rep 
s  th 
hich 
his 
= s by 
every 
s, an 
ich 

rsl 
IT a jcr 
s pr 
suirma 
cccrd 
cilit 

cf  th 
ir es t 
invest 
resent 
e Agen 
the co 
report 
the A 
Act . 

d twe 
resour 
ated 
cptio 

cgram 
ries 
ing to 
des. 

e S 
he U 
icat 
S'EE 
cy' s 
ngre 

ar 
cenc 
The 
appe 
ce 
to 
r.s f 
act 

cf 
irat 

clid 
.S. F 
ion a 
A • S ? 
in v = 

ssicr. 
e ta 
y sta 
repcr 
rsdixe 
reccv 
rescu 
eile* 
ivit i 
infer 
erial 

Wast 
n vir 
nd s 
epcr 
st ig 
al m 
sed 
ff c 
t is 
s. 1 
~ry 
rc€ 
s. T 
9 s 
nsati 
cat 

s Dispc 
enmente 
tudy cf 
t to th 
ations 
e n d a t e 
en a r.u 
erforme 
or gar.i 

he firs 
is the 
recove 

he r^pc 
in res 
en a be 
egories 

sa 
1 
r 

tc 
is 
rob 
d 
ze 
4- 

PC 
ry 
r t 
cu 
ur 
d 

Er 
SS 
Pr 
d 
b 

cr 
si 
d 
S— 

t = 
a 
c 

re 

and 

Act 
ctec 
cure 
es id 
ate 
eing 
cf 

r. c€ 
into 
ctic 
nt ia 
rs p 
cncl 
e re 
th = 
lis 

(Pub 
ticn 
e re 
ent 
and 
per 

cert 
the 
a s 

n di 
1 so 
z~ se 
udes 
cc ve 
sta 

ts  e 

-L -L C 

Age 
cove 
an d 
re pc 
form 
ract 
pass 
u n> ir a 
se us 
luti 
r.ted 

wit 
ry. 
tus 
xist 

law 
rcy 
ry. 
th~ 
rts 
ed. 
ual 
age 

S €3 

cn. 
. A 
h a 
The 
cf 

ir.g 
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Identifiers: *Waste recycling, Secondary materials industry, KTISEPAC 
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Incentives fcr Secyclirg and Feuse cf Elastics 

L'ttle  (Arthur  E.),  Inc., Cambridge, Mass.*Envircrmer:tal Protection 
Agency, Cincinnati, Chic. Solid Waste Management Office.   (2C8 8.0) 

Summary rept. „^„„ 
C705U4    Fid: 13E, 111, 68C, 710, 91A   GEAI7619 
1973   22p 
Contract: FHS-CPI-R-7C-CC<48 
Mcnitcr: EFA-SW-ülc. 1 
See also FE-214 C45. 
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Descriptors: *Solid waste disposal, ^Plastics, Materials recovery, 
Utilization, Pescurces, Economic analysis, Eefuse disposal, Gcvernment 
policies, Reclamation, Incentives, Taxes, Collection, Separation, Ccst 
analysis, Scrap, Management plaining 
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Status cf the Mineral Industries - 1976 

Eureau cf fines, Pittsburgh, Fa. Pittsburgh Kir.ir.g and Safety Research 
Center.   (4C7 1C5) 

Special put. 
Ecwser, Perle L. 
C70Ü3J2    Fld: 81, 5C, UEk,   9 6 A   GRAI761S 
flay 7 6   25p 
E<=pt Nc: EuKir.es-SF-2-76 
Kcnitcr: 18 
See alsc repcrt datad Jul 75, PE-252 8 iJ 6. 

Abstract: The Bureau cf Mines has prepared charts highlighting certain 
aspects cf the status of mineral industries. riagrarrs present 
information concerning min.irg, irirsials, iretals, and mineral 
reclamation. 

Descriptors: *Faw materials, *Fcssil fuels, *Sclid «äste disposal, 
♦Economic analysis, «Commodity management, Supply <rccr.cm ics) , 
Demand (Economics) , Mineral economics, Ketal industry, Materials 
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methods 

Identifiers: *Mineral industries, NTISCIEF 

PE-254 «46/UST   NTIS Prices: PCS3.50/fE$2.25 

4o 



Recycling Trends in the United States: Ä Eeview 

Bureau  of  Mines,  Collage Park, Md. College Park Metallurgy Research 
Center. 

Information circular 1976 
Spendlove, Max J. 
C7C35A3    Fid: 13E, 
May 76   29p* 
Bept No: EuMires-IC-8711 
Meritor: 18 

68C*. 91A*   GFAI7619 
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P e f u s s Descriptors: *Sclid waste disposal, Materials recovery, 
di=pcsalr Ccllec+ion, CcmDosts, Incinerators, Metal scrap, Economic 
analysis, Fuels, Elastics, Glass, Taper, Marketing, Government 
policies, Copper, * lead, Zir.c, Management planning, Incentives, 
Peso urces 

Identifiers:  *Waste  recycling,  Secondary materials industry, Metal 
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Resource and Er.vircriner tal Profile Analysis cf Nine Eeverage Container 
Alternatives 

Midwest Feseaich Inst., Kansas City, f.c .*E r,vircr.ir?r. tai protection. 
Agency, Washington, E.C. Office cf Solid Waste Manage trent Frcgratrs. 
(23C 350) 

Final r e p t. 
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Contract: EPA-68-C 1- 1848 
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Resource Recovery and Source Reduction. Second Report to'Congress 

Environmental  Protection  Agency,  Washington,  E.C.  Office of Solia 
Waste Management Programs. 
C6952E4   "Fid: 13E, 66C, 71, 9 1?.   GBAI7618 
1974   125p 
Monitor: 18 
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Descriptors: *Sclid waste 
♦Management planning, R 
Energy conservation, 
government, Automobiles, 
Supply (Economics), C 
Transportation, Taxes, 
Aluminum, Fuels, Refuse d 

disposal, »Materials recovery, *R=ciarcaticn, 
egulaticns, Legislation, Government policies, 
Environmental   impacts.   Trends,   National 
Packaging, Containers, Tires, Paw materials, 
emand (Economics) , Eccnciric analysis, 
Paper, Metal scrap, Glass, Steels, Elastics, 
ispcsal 

Iden + ifiars: Secondary icaterials industry, *Waste 'recycling, Junk car 
dispcsal, Eeverage containers, Tire recycling, «€tal recycling, Glass 
recycling, Paper recycling, NTISEPAI 
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Status cf the Fir.eral Industries 

Eureau cf Fines, Washington, E.C.   (C68 <45C) 

C6883J3    Fld: C8I, C5C, 48A, 96A   GEAI7617 
Jul "5   2üp 
Pept No: EuKir.es-SP-4-75 
Mcr.itcr: 18 

Abstract: The Eureau cf Mines has prepaid charts highlighting certain 
aspects   cf the  status  of  nineral  industries.  Diagrams presert 
informaticn concerning mining, minerals, metals, and mineral 
reclamation. 

Descriptors: *Ea« materials, *Fossil fuels, *Solid wast = disposal, 
♦ Economic analysis, *Commodity management, Supply (Fccncmics), 
Demand (Fccncmics) , Materials recovery, Mineral economics, Metal 
industry, Elastics, Interneticna 1 trade, Graphs (Charts), Graphic 
methods 

Identifiers: Waste recycling, Metal recycling, NTISDIE!* 
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Survey of Eethods Used tc control Wastes Containing Hexachlcrcbenzer.e 

PH Sy=*eir,c Group, fedcndc Esach, Calif.«Environmental Protection 
Agency/'Washington, I.e. Office of Solid «äste Kar.ageraent Programs. 
(35« 595) 

Final rept 
Quinlivan, 
C6742D3 

92p* 

Quinlivan, S., Ghassem, 
C6742D3    Fid: 13E, C7A, 
1976   92p* 
Contract: EPA-68-C1-2956 
Konitor: EFA/53C/SW- 12Cc 

68C*, 
Sarty, K. 

99E, 68E GSAI7615 

Abstract: This study presents the results of a survey of methods used 
tc control wastes containing hexachlcrcbenzene (HCB). The specific 
objectives were to identify the sources and characteristics cf 
manufacturing wastes containing HCE, tc document methods used fcr 
treatment and disposal cf KCB wastes, and tc evaluate the 
environmental adeguacy cf the treatment and disposal methods. 

Descriptors: *«aste treatment, *Solid waste disposal, *Water pollution 
control, Pyrotechnics, Electrolysis, Chlorine aromatic compounds, Cost 
estimates, Industrial plants. Manufacturing, Pesticides, Solvents, 
Chlcrcbenzenes, Electrodes, Aluminum, Fhenols, Weed preservatives, 
Cyanogen, Vinyl chloride, Synthetic elastomers, Storage, 
Transportation, Earthfill, Incineration, Materials recovery, 
Herbicides, Environmental surveys, Sodium halides, Chenical industries 

Identifiers: *Ber.zene/hesachlorc, PCF herbicide, Cyanogen chloride, 
Sodium chlorates, Fhencl/pentacbloro, Ultimate disposal, KTISEPASW 
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Tire   Eecyclirg   ar.d   E?us=   Incentives 

International ?es£arch anc Technology 
D.C.«Environmental   Protection   Agency,   VI ashingtor., 
Waste   Management   Ercgrairs.        (368   995} 
Hujrpstcr.s,   Charles  C,   fiyres,   Edward,   Ksahey,   Sam 
C6735E1 Fid:    13E,    68C*,   91A*        GFÄI7615 
1972        97p* 
Contract:   FHS-CF-E-E-7C-CCm 
monitor:   EPA/53C/SV]-32c 
Supersedes FE-234 6C2. 

Corp. i        Washington, 
E.C. Office of Solid 

G., Schell, Theodore 
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n e r a t c r: Descriptors: *Tires, *Sclid waste disposal, Eeclamaticr., Incir 
Separation,  Construction  materials,  Collection, Flexible pavements, 
Materials   recovery,   Government  policies,  Incentives,  Management 

Feasibility, Eccncmic analysis " planning, Elast cuers, 

Identifiers: *Tire recycling, Tire retreading, NTISEEAS* 

PE-252 6C2/8ST   NTTS Frices: PCS5.0C/KF52.25 
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Disposal Study: (Tires and Other Polymeric Materials) 

Kor.santc  Research Ccrp Eayton Chio Daytcn lab*Ariry Natick Development 
Center, Mass.   (4C1865) 

Technical rapt. 
Hedlcy, w. H., Ctvrtnicek, T. E., Search, W. J. 
C66U1C3    Fid: 13E, 1EE, 68C*, 74E   G5ÄI7614 
Apr 75   146p 
Pept No: MBC-EA-176 
Contract: LAAKC3-7U-C-C 136 
Mcritcr: 18 
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Descriptors: *Tires, *Folymers, Waste disposal, Plastics, Waste 
recycling, Shredding, Incinerators, Earth fills, Cryogenics, Pavements 
, Cost analysis, Military requirements 

Identifiers: *Sclid waste disposal, Sanitary landfills, Waste heat 
recovery, Tire recycling, NTISDCEA 

ÄE-AC24 655/3ST   NTIS Prices: PCS6.C0/KF$2.25 
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Polymer-Concrete Composites for Energy Related Systems. Progress 
Report  No.   5,   April—June   1975 

Brockhaven   National   Lab.,   öpton,   N.Y. (0936000) 
C6411A2 FLD:   13C,    13B,   081,   5CC,   89G,    43A,   68D        EP.A0103 
1975        15p 
MONITOR:    18 

ABSTRACT: Activities in research programs are reported on 
polymer--concrete materials for geothermal applications and in 
applications for solid ncnradioactive waste incorporation in useful 
products. 

DESCRIPTORS: (*Solid wastes, *üses) , (*Concrete-plastic composites, 
♦Mechanical properties), Composite materials, Concretes, Geothermal 
systems, High temperature, Pipes, Polymers, Pressure dependence, 
Temperature  dependence,   Testing,   Thermodynamic  properties 

IDENTIFIERS: ERDA/36C601, ERDA/150900, *Waste recycling, Reclamation, 
Concrete   polyner   composites,   NTISSRDA 

BNL-20336       NTIS  Prices:   PCI3.50/MF$2.25 
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Recovering Polyurethane Foam and Other Plastics from Auto-Shredder 
Reject 

Bureau of Mines, Salt Lake City, Utah. Salt Lake City Metallurgy 
Research Center. 

Rapt, of investigations 1975 
AUTHOR- Vald^z, E. G., Dean, K. C, Bilbrey, J. H. Jr, Mahoney, L. R. 
C6382K4    FLD: 13B, 07C, 13?, 68C, 99C, 91A   GRAI7611 
Dec   75        17p 
RSPT  NO:   BuMines-RI-8091 
MONITOR:    18 

ABSTRACT* A cooperative study was made by the Federal Bureau of Mines 
and th* Ford Motor Co. to investigate the recovery of polyurathane 
foam and other assorted plastics from the nonmagnetic rejects from 
automobile shredders. The material used in the study was produced by 
the shredding of two 1972 Montegos provided by Ford. The proposed 
flowsheet, as developed by the Bureau, consisted of a combination of 
scre°nirg, water classification, and gravity separation. All of the 
foam and between 52 and 80 pet of the assorted plastics were 
recovered. The reclaimed foam concentrates which contained 63 pet foam 
were hydrolyzed in laboratory tests to produce a potentially reusable 
liquid mixture of polyether glycol monomers and toluene diamine. 

DESCRIPTORS: *Plastics, *Solid waste disposal, «Automobiles, 
♦Materials recovery. Scrap, Foam, Polyurethane resins. Shredding, 
Thermosetting resins, Glycols, Amines, Classifiers, Separation, Size 
screening 

IDENTIFIERS: Junk car disposal, »waste recycling,. Toluene diamines, 
NTISDIBM 

PB-250 705/1ST   NTIS Prices: PC$3.50/MF$2.25 
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Photodagradable  Plastics   Containing   alpha-Halophenyl   Ketonss 

Department cf   Agriculture,   Washington,   D.C.        (108   80C) 

Pat ent 
AUTHOR: Freedman, Barnard, Diamond, Martin J. 
C6284H3    FLD: 111, 13B, 9 OB, 710, 68C   G3AI7610 
Filed 22 Aug 74, patented 13 Jan 76   Up 
RSPT NO: PAT-APPL-499 805, PATENT-3 932 338 
MONITOR: 18 
Government-owned  invention  available  for  licensing. Copy of patent 
available Commissioner of Patents, Washington, D.C. 2C231 $0.50. 

ABSTRACT: Polyolefins capable of photodegradation are prepared by 
incorporating in the polyolefin an additive which contains chlorine, 
bromine, or iodine in a position alpha to a carbonyl group and which 
also contains a phenyl group. This invention will help a pollution 
problem in solid waste disposal. 

DESCRIPTORS: »Patents, *01efin resins, «Synthesis (Chemistry) , 
♦Photodegradation, Additives, Halohydrocarbons, Plastics, Solid waste 
disposal 

IDENTIFIERS: PAT-CL-260-32.8, NTISGPAG 

PB-25C 4G3/3ST   NTI5 Prices: Not available NTIS 
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Photodegradable Plastic Composition Containing a N-Halo Inide 

Department cf Agriculture, Washington, D.C.   (108 800) 

Patent 
AUTHOR:   Freedman,   Bernard,   Diamond, Martin J. 
C6284H2           FLD:    111,    13B,   90B,   710, 68C        GRAI7610 
Filed  22   Mar  74,   patented   13 Jan  76 6p 
REPT   NO:    PAT-APPL-453   911,   PATENT-3 932   352 
MONITOR:    18 ^      fc 
Government-owned invention available for licensing. Copy of patent 
available Commissioner  of Patents,   Washington,   D.C.   20231  $0.50. 

ABSTRACT: Polyolefins capable of photcdegradation are prepared by 
incorporating in the polyolefin an additive which contains chlorine, 
bromine, or iodine directly linked to the nitrogen atom of an amide or 
iraide  group.   This  would   help solve the  solid   waste disposal   problem. 

DESCRIPTORS: »Patents, »Synthesis(Chemistry) , *Photodegradation, 
♦Olefin resins, Amides, Environmental impacts, Pollution, Imides, 
Halogan  organic  compounds,   Plastics,   Solid  waste  disposal 

IDENTIFIERS:    PAT-CL-260-45.8,   NTISGPAG 

PB-250   402/5ST       NTIS   Prices:   Not   available   NTIS 
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Degradable  Starch-Based  Agricultural   Mulch Film 

Department of Agriculture, Washington, D.C.   (108 800) 

Patent Application 
AUTHOR: Otey, Felix H., »ark, Arthur M. 
C6283F4    FLD: 111, 13B, 90B«, 710, 68C   GRAI761C 
Filed 27 Feb 75   15p* 
EEPT MO: FAT-APPL-554 C58 
MONITOR: 18 
Government-owned   invention  available  for  licensing.   Copy  of 
application available NTIS. 

ABSTRACT: Disclosed in this patent application are plastic film 
compositions for agricultural mulch which will withstand outdoor 
weathering conditions for a desired time and then rapidly 
disintegrate. The film composition comprises starch, poly(vinyl 
alcohol), glycerol, and a water-resistant coating. 

DESCRIPTORS: «Patent applications, «Polymeric films, «Biodeterioration 
,   «Starches,   «Synthesis (Chemistry),   Polymers, Vinyl  compounds, 
Plasticizers, Degradation, Plastics, Solid waste disposal, Water 
proofing, Weathering, Glycerol 

IDENTIFIERS: NTISGPAG 

P3-250 153/UST   NTIS Prices: PC$3.50/MF$2.25 
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An Economic Evaluation of Technical Systems for Scrap Tire Recycling 

Municipal Environmental Research Lab., Cincinnati, Ohio. Solid and 
Hazardous Waste Research Div. 

Final rept. 
AUTHOR: Goddard, Haynas C. 
C6095J2    FLD: 13B, 68C*, 91A*   GRAI7608 
Dec  75       48p* 
MONITOR:   EPA/600/5-75/019 

ABSTRACT: \ technological and economic assessment is made of 
alternative technologies to recover the waste rubber in scrap vehicle 
tires. The principal technical alternatives evaluated are ground scrap 
rubber as an asphalt additive, retreading, energy recovery, and carbon 
black recovery. The greatest potential benefits are seen to occur with 
retreading and asphalt additives, followed by carbon black and energy 
recovery. 

DESCRIPTORS: »Materials recovery, *Tires, *Solid waste disposal, 
♦Scrap, Elastomers, Asphalts, > Construction materials, Flexible 
pavements, Economic analysis, Management planning, Reclamation, Carbon 
black,   Incinerators,   Heat recovery,   Roads 

IDENTIFIERS: *Waste recycling, Secondary materials industry, Scrap 
disposal,   NTIS2PA0SD 

PB-249   197/5ST       NTIS   Prices:   PCS4.00/MFS2.25 
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Consumer Goods: A Thermodynamic Analysis of Packaging, Transport, and 
Storage 

Chicago Univ., 111. Dept. of Chemistry.»Illinois Inst. for 
Environmental Quality, Chicago.   (400 334) 

Final rept. 
AUIHOR: Makiro, Hiro, 3erry, R. Stephen 
C5941C1    FLD: 13D, 1GA, 13B, 96B, 97B», 68C*, 94G*   GRAI7606 
Jun 7 3   18 2p* 
PROJECT: IIEQ-80.012 
MONITOR: IIEQ-75-14 

ABSTRACT: The analysis of packaging, transportation, stora_ge and 
marketing of consumer goods shows that packaging reguires by far the 
largest amounts of energy, and that there are no simple ways to 
replace packaging with much less energy - intensive transport, 
storage, 'or marketing procedures. There are clear directions in which 
savings can be made; the most effective of these are recycling metal 
cans and other metal containers, using refillable glass containers, 
and either recycling papar or > incinerating paper and plastic to 
generate heat or power. It was concluded that the overall potential 
for conserving energy resources for this relatively small industry is 
about 4.5% of the total national energy budget, even without any major 
technological development. 

DESCRIPTORS: «Packaging, »Commodity management, »Energy consumption, 
Materials handling, Containerizing, Cargo transportation, Solid waste 
disposal, Reclamation, Wood, Paperboards, Containers, Plastics, Cans, 
Glass, Aluminum, Steel, Storage, Economic analysis, Heat recovery 

IDENTIFIERS: »Consumer goods, Waste recycling, Beverage containers, 
Electric power consumption, NTISIIEQ 

PB-247 755/2ST   NTIS Prices: PCS7.50/MFS2.25 
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Continuous Process for Mechanically Separating Materials Contained in 
urban  Refuse 

Department of the  Interior,   Washington,   D.C.        (109  950) 

AUTHOR:   Stanczyk,   Martin  H.,   Sullivan,  Paul  M.,   Spendlove,   Max J. 
C5733H3 FLD:    13B,   90a*,    68C,   91A        GRAI7603 
Filed  9   Mar   73,   patented   19   Nov  74       7p* 
REPT   NO:   PAT-APPL-339   687,    PATENT-3   848   813 
MONITOR: 18 
Also includes report no. DOCKET/MIN-2118. 
Government-owned  invention  available  for  licensing. Copy of patent 
available Commissioner of Patents, Washington, D.C, 20231 $0.50. 

ABSTRACT- In the patent urban waste, such as that collected from 
households in urban areas, is processed in the dry 'as collected' 
s+ate to recover ferrous metals, nonferrous metals, glass and paper 
fractions of suitable quality for sale and recycling. Waste is first 
shredded without balling or crushing tin cans and is thereafter 
subjected to a series of separations based upon differences xn the 
physical properties of the waste materials. 

DESCRIPTORS: *Solid waste disposal, ^Refuse disposal, «Materials 
recovery, «Patents, Separation, Shredding, Containers, Metal scrap, 
Paper, Aluminum, Iron alloys, Glass, Plastics, Containers 

IDENTIFIERS: *Waste recycling, Scrap recycling, Secondary materials 
industry, PAT-CL-241-19, NTISGPINT 

PB-246 012/9ST  NTIS Prices: Not available HTIS 
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Base Lins Forecasts of Resource Recovery, iy72 to 1990 

Midwest Research Inst., Kansas City, Mo.*Snvironmental Protection 
Agency, Washington, D.C. Office of Water Planning and Standards. ( 
230 350) 

Final  rept. 
AUTHOR:     Nass,     Gary     P..,     Franklin,     William  S.,   Hahlm,   David,   Park., 
William, Urie, Michael 
C5613C1    FLD: 13B, 68C, 91A*, 71*   GFAI76C1 
Mar 75   386p* 
CONTRACT: EPÄ-68-01-0793 
MONITOR: EPÄ/53C—SW107C 

A3STRACT: An assessment is made of the future of resource recovery 
from municipal waste for the years 1972 to 1990, based on the 
assumption there would be no Federal legislation to stimulate resource 
recovery to 1990. Key methods of recovery are examined with emphasis 
on large-scale system recovery techniques (primarily energy/material 
recovery by SMSA). Data on material collection, recycling centers and 
current scrap dealers are also included. The results are summarized by 
material for the resources studied: glass, ferrous metals, aluminum, 
plastics, rubber, paper. 

DESCRIPTORS: *Solid waste disposal, «Materials recovery, Management 
planning. Reclamation, Forecasting, Government regulations, 
Legislation, Economic .analysis, Earth fills, Site surveys, Glass, 
Aluminum, Metal scrap, Iron alloys, Steels, Containers, Plastics, 
Packaging materials, Tires, Paper, Assessments • 

IDENTIFIERS: ^Secondary materials industry, »Waste recycling. Electric 
power consumption, Waste management, Glass recycling, Metal recycling, 
Paper recycling, Scrap recycling, NTISEPASW 

P3-245 924/6ST   NTIS Prices: PC310.75/MFS2.25 
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Fuel Gas production from Solid Waste 

Dy«a**ch  R/D Co.,  Cambridge,  Mass.»National  Science Foundation, 
Washington, D.C. Research Applied to National Needs.   (404 540) 

Final repr. 28 Jun 73-31 Dec 74 
AUTHOR: Kispert, R. G., Sadek, S. E., Anderson, L. C., Wise, D. L. 
C5391L4    FLD: 21D, 133, 97H, 68C   GRAI7524 
31 Jan 75   167p 
REPT MO:   Dynatech-1258 
GRANT:   NSF-C827 
MONITOR:   NSF/RA/N-74/268 
See  also  PB-238  563. 

ABSTP^C": Six major program tasks are discussed: (1) Preliminary 
engineering analysis and economic evaluation of a full-scale fuel gas 
from solid waste facility; (2) Pilot plant design, procurement, and 
initial operation; (3) Supporting laboratory experiments and studies 
at +he University of Massachusetts and H.I.T.; (4) Confirmation of the 
economic    model  for  the   full-scale  fuel  gas  from  solid  waste   facility; 
(5) Evaluation    and     specification  of a   proof-of-concept  pilot   plant; 
(6) Application of the computer model  to   full-scale  plant  studies. 

DESCRIPTORS: *Fuels, *Energy sources, »Manufactured gas, »Reclamation, 
♦Solid waste disposal, Garbage, Anaerobic processes, Pilot plants, 
Design, Drawings, Cost analysis, Production rate, Materials recovery, 
Aluminum, Glass, Plastics, Regional planning, Fuel gas. Economic 
models,   Computerized  simulation 

IDENTIFIERS: Solid wastes, Geographic locations, Refuse disposal, 
Waste  recycling,   NTISNSFRA 

PB-245   G83/13T        NTIS   Prices:   PC$6.25/MFS2.25 
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Energy conservation Study, Report to Congress 

Federal  Energy  Administration,  Washington,  D.C.  Office  of Energy 
Conservation and Environment. 
C5102K2    FLD: 1CA, 05D, 97G   GRAI7520 
D ec 7 4   1 8 1 p 
KEPT NO: FEA/D-74/2 31 
MONITOR: 18 

ABSTRACT: This report discusses (1) the energy conservation potential 
of restricting exports of fuels or energy-intensive products or goods, 
including an analysis of balance-of-payments and foreign relations 
implications of any such restrictions; (2) alternative requirements, 
incentives, or disincentives for increasing industrial recycling and 
resource recovery in order to reduce energy demand, including the 
economic costs and fuel consumption tradeoff which may be associated 
with such recycling and resource recovery in lieu of transportation 
and use of virgin materials; and (3) means of incentives or 
disincentives to increase efficiency of industrial use of energy. 

DESCRIPTORS: *3nergy conservation, »International trade, Fuel 
consumption, Crude oil. Jet engine fuels, Liquefied petroleum gases. 
Kerosene, Distillates, Residual oils, Natural gas, Coal, Industries, 
Food industry. Paper industry, Chemical industry, Metal industry, 
Glass industry, Petroleum industry, Balance of payments, Foreign 
policy, Materials recovery, Utilization, Steels, Aluminum, Ingots, 
Glass, Papers, Plastics, Incentives, Constraints 

IDENTIFIERS: Waste recycling, Secondary materials industry, NTISEXFEA 

PB-2Ü3 369/6ST   NTIS Prices: PC$7.00/MF$2.25 

58 



Environmental     Assessment     of    Future Disposal  Methods for  Plastics  in 
Municipal Solid  Waste 

Battelle   Columbus  Labs.,   Ohio.*National   Environmental   Research  Centar, 
Cincinnati,   Ohio.        (407  08 0) 

AUTHOR:   Vaugaan,   D.   A.,   Ifeadi,   C.,   Markle,   R.   A.,   Krause,   H.   H. 
C5053H3 FLD:   13B,    111,   68C*,   710,    91A*        GRAI7519 
Jun   75       86p* 
GRANT:   EPA-R-8C3111 
PROJECT:   EPA-ROAP-21BFS-017 
MONITOR:   EPA/67C/2-75-058 

ABSTRACT- Production of plastics for engineering and consumar items in 
the 'united States has been predicted to reach 113 million tons per 
year by the year 2000. This figure does not include the production of 
polymer used for synthetic fiber or fabric. From 31 to 38 million tons 
of the plastic produced is expected to reach the solid waste stream, 
depending on the basis of estimation. The largest amount will go to 
sanitary landfills, and the next largest amount will be thermally 
tr=>a*ed using such methods as power generation, incineration, and 
pyrolysis. Small amounts of plastic are expected to be disposed of in 
open dumps or as litter. Resource recovery for plastics in municipal 
refuse up to the year 2000 is expected to be insignificant. Air 
pollution as a result of plastics in the landfills and open dumps will 
be negligible, even if there is still some burning of open dumps in 
2000. 

DESCRTpT'OES: *Environmental impacts, *Plastics, ^Refuse disposal, 
♦Solid waste disposal, Forecasting, Trends, Assessments,.Earthfills, 
Materials recovery, Leaching, Air pollution. Water pollution, 
Combustion  products 

IDENTIFIERS: *plastics recycling, Sanitary landfills. Waste recycling, 
Incineration,   NTISEPAOED 

PB-2U3   366/2ST       NTIS   Prices:   PC$4.75/MF$2.25 
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Promoting the Utilization of Solid Waste Glass-Polymer Composite 
Technology  in  the   Public   and  Private   Sectors 

Brookhaven National Lab., Upton, N.Y.»National Science Foundation, 
Washington, D.C. Office of Experimental Research and Development 
Incentives. »Associated  Universities,   Inc.,   New   York. {064  750) 

Final rept. 
AUTHOR: Kanowitz, 3., Kukacka, L. E., Small, M. M., Steinberg, M. 
C4973H4    FLO: 13B, 13C, 70E, 68C, 91A, 50C   GRAI7518 
Oct 74   134p 
GRANT:   NSF/AG-522 
MONITOR:    NSF/RA/E-74-C56 
Prepared   in   cooperation   with  Associated   Universities,   Inc.,   New  York:. 

ABSTRACT: This report was part of a larger effort to explore how best 
to transfer technology which had originated in Federal Laboratories to 
the civilian/commercial sector. In this report, Brookhaven discusses 
the actions undertaken to transfer its Glass-Polymer Composite sewer 
pipe technology to several local governments in the Eastern United 
States. Problems which were encountered and their attempted solutions 
are described, and recommendations for certain policy actions by the 
federal  government  are  identified. 

DESCRIPTORS: »Composite materials, »Sewer pipes, »Technology transfer, 
Scientific research, Solid waste disposal, Glass, Concrete, Polymers, 
Research management. Marketing, Government policies, National 
government,   State  government,   Product   development,   Reclamation 

IDENTIFIERS: »Glass recycling, »Polymer concretes, Waste recycling, 
NTISNSFEA,   NTISAEC 

PB-242   183/2ST       NTIS   Prices:   PC$5.75/MF$2.25 
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Design Considerations for a Pilot Process for Separating Municipal 
Refuse 

Massachusetts  Inst.   of  Tech.,  Cambridge.  Deot.  of  Mechanical 
Engineering.»National Environmental Research Center, Cincinnati, Ohio. 

(220 022) 

Final  rept. . . 
AUTHOR:   Wilson,   David  Gordon,   Senturia,   Stephen  David 
C4855C2 FLD:    13B,   68C,   91A        GRAI7516 
May  75       88p 
GRANT:   EPA-R-800786 
PROJECT:   EPA-ROAP-24AIN-06 
MONITOR:    EPA/67C/2-75-Q40 

ABSTRACT: Separating municipal solid waste into its valuabla and 
recycleable elemental components is examined here in terms of various 
mechanical engineering schemes and processes that might best 
accomplish this task. Although past efforts have concentrated on first 
r-ducing the particle size by shredding, this investigation considered 
the advantages of whole-item coding and sorting without the expensive 
sh-edd^ng operation. The result was an interesting base technology for 
a proposed pilot plant design that could potentially redirect future 
resource   recovery efforts  in solid  waste. 

DESCRIPTORS: *Solid waste disposal, »Refuse disposal, »Materials 
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Requiring Secondary Materials in Federal Construction - A Feasibility 
Study 

Resource Planning Associates, Cambridge, nass.«Environmental 
Protection Agency, Washington, D.C. Office of Solid Waste Management. 

Final rapt. 
AUTHOR: Ramsey, James M. 
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Jan 75   202p* 
REPT NO: RA-74-20 
CONTRACT: EPA-68-01-2272 
MONITOR: EPA/530/SW-130C 

ABSTRACT: The Federal Government is the largest single purchaser of 
construction in the United States. The study examines the feasibility 
of the Government's using this considerable purchasing power to 
require the use of secondary materials in construction products as a 
means of increasing recycling. The analysis of Federal construction 
procurement policies, laws, regulations, and funding levels shows that 
while the Government is a major purchaser of construction materials, 
there are significant constraints to requiring recycled materials in 
these products. An in-depth technical and economic analysis of 
opportunities to use secondary materials recovered from the municipal 
solid waste stream shows that Federal construction procurement could 
impact significantly on the materials in the municipal solid waste 
stream. 

DESCRIPTORS: «Solid waste disposal, «Government policies, «Reclamation 
, «Construction materials, Iron and steel industry, Glass, Plastics, 
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Specifications, Economic analysis, Feasibility 
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An Evaluation of the Impact of Discriminatory Taxation on the Use of 
Primary and Secondary Raw Materials 

Booz-Allen and Hamilton, Inc., Washington, D.C.»Environmental 
Protection Agency, Washington, D.C. Office of Solid Waste Management. 

Final  rept. 
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ABSTRACT: This report attempts to describe and quantify the value of 
current Federal tax policy as it relates to competition between virgin 
and secondary materials. Tax incentives are quantified on a per ton 
basis both at the raw material and selected final product stages. A 
qualitative review of the potential impact of removing virgin material 
incentives on the use of secondary materials is provided, Seven 
materials are included (bauxite, timber, sand, iron ore, coal, oil, 
natural gas) with an analysis of how their taxes impact on several 
product categories (glass, steel, aluminum, newsprint, paperboard, 
plastics and rubber). The tax benefits examined include the depletion 
allowance, capital gains, exploration and development expenditures, 
State and local taxes and foreign taxes. 
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gas, Federal government. State government, Local government, Cost 
estimates 
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application  of  Thermally Sensitive  Binders as an ordnance Disposal 
Method 

Stanford  Research  Inst  ilenlo  Park Calif*Naval Sea Systems Command, 
Washington, D.C.   (3325CC) 

progress rept. no. 6 (Final), 26 Jan-24 Jul 74 
AUTHOR:  P.oss,  Donald  L., Hendry, Dale G., Manser, Garald E. , Gould, 
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ABSTRACT: The objective of the program is to develop experimental 
plastic "boned explosives (PBXs) that will undergo controlled thermal 
degradation to give a processable material that can be removed easily 
from explosive casings ana is therfore more readily disposable or 
recyclable. To achieve this objective the authors have continued 
development of azo-containing thermally degradable polyurethanes, 
which currently show the most promise as candidate binders. The 
authors also investigated thermally degradable carbonate- and amine 
oxide-containing polymers for potential use in thermally degradable 
PBXs in the same way that the azo-containing binder is being 
developed. During this contract the best candidate heat: sensitive 
binder developed during previous work for NSSC was used to prepare an 
HMX-loaded PBX. The results indicate that the heat-sensitive binder 
approach should provide a practical means of facilitating future 
disposal and recycle of ordnance. Other heat sensitive groups were 
also prepared and tested to achieve binder decomposition at lower 
temperatures and shorter times than the binder described above. 
1-Azobis-1- (p-hydroxyphenyl)ethane (PHPA) was incorporated into a 
linear polyursthaae* and the resultant polymer tested for its 
degradation  characteristics. 
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Industrial Solid Waste Classification Systems 

Li*tie (Arthur D.), Inc. Cambridge, Mass.»National Environmental 
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ABSTRACT- A classification system for industrial processing wastes was 
developed based on waste stream characteristics, materials components, 
and chemical composition. An associated inventory form was devised for 
systematic repcrtinq of a variety of waste descriptors including 
physical form, composition, methods of handling, treatment and 
disposal, and potential for reuse. The system was developed by 
lit°ratur» review, consultations,, and site visits. It is intended for 
application to industrial waste surveys and to the preparation of 
statistical summaries of parameters pertinent to solid waste 
management. The system is adaptable to computer storage and retrieval 
of information related to reuse potential and disposability of 
industrial wastes. It is designed to cover all industries of the SIC 
codes, and has been tested on a broad representation of processing 
waste streams in a large number of industries. 

DESCRIPTORS* «Solid waste disposal, »Industrial wastes, »Hazardous 
materials, *Classification, Pollution, Surveys, Metal industry, Food 
industry. Agricultural wastes, Paper industry, -plastics industry. 
Textile industry, Mining, Animal products, Chemical industry, Leather 
industry, Drug industry, Detergents, Petroleum industry, Sludge 
disposal. Byproducts, Data retrieval, Inventories, Management planning 
, Plant location, Transportation, Materials recovery, Site surveys 
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ABSTRACT: The report describes the research and development of the dry 
process originated at the Forest Products Laboratory for separating 
wastepaper from shredded household trash. The process, based on air 
classification, provides for removal of thermoplastic films. It also 
permits separation of the wastepaper by grade. Indications are that 
the recovered paper can be used successfully in a variety of products. 
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Disposability characteristics  of  Military  Packaging   Materials 

Booz-Allen     and  Hamilton  Inc  Bethesda  Md*Army  NaticJc  Labs.,   »ass.   Food 
Engineering Lab.*Snell   (Foster D.),   Inc.,  Cleveland,  Ohio.        (4U8b9/) 

Final rept.   Feb-Dec  73 
AUTHOR*   Yurasits,   Stephen J.,   Behari,   Kunj,   MacArthur,   Duncan P. 
C4264I2 FLD:   13B,    15E,   1 3D,   68C*,   74E        0SGRDR7508 
6  Mar 7U       435p 
CONTRACT: DAAG17-73-C-0102 
PROJECT: DA-1-T-762713-D-552 
TASK: 1-T-762713-D-55210 
MONITOR: FEL-1 ,   ,  . n.  . 
Prepared in cooperation with Snell (Foster D.J, Inc., Cleveland, Ohio. 

ABSTRACT: This study was conducted to determine the best disposal 
methods "to be used for individual military packaging materials. The 
results of the detailed paper analysis were described on an individual 
summary Fact Sheet for each of the 104 military packaging materials 
considered. The Fact Sheets were prepared to be useful references for 
military installations and to offer guidance in the selection of 
environmentally and economically sound treatment and reclamation or 
disposal processes. This analysis approach employed the following 
basic steps: A list of 104 materials was prepared in close 
coordination with Natick Laboratories. The material categories 
included chemicals, (lubricants, cleaning fluids and preservatives) 
glasses, metals, papers, plastics, textiles, and woods; The 
disposability characteristics of packaging materials were defined for 
each available process; The alternative processes available for the 
disposal of packaging materials were reviewed. The possible disposal 
alternatives included reuse, recycling, pyrolysis, composting, baling, 
incineration, sanitary landfill, sea disposal, and subjecting to 
microbial treatment. 
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Systems analysis, Tables (Data) , Solid wastes. Bibliographies, Glass, 
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An Analysis of the Current Impact of Plastic Refuse Disposal upon the 
Environment 

Battelle Columbus Labs., Ohio.»National Environmental Research Center, 
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ABSTRACT: In view of the 7-fold growth in the amount of plastic waste 
over the past 20 years the impact of plastic refuse disposal upon the 
environment has been evaluated on the basis of the major current 
methods of disposal, municipal incineration, landtill and litter. 
While weight percentage of the plastic component may tend to be used 
to evaluate its contribution to the environmental impact via 
incineration, the volume percentage of plastics is mere important with 
respect to its contribution to landfill, both sanitary and open dump 
with and without burning. A useful life analysis of plastic products 
is  described  which  quantifies  the amounts of   plastic  waste  by type. 
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An Investigation of the Effects of Society and the Environment of 
Alternative Methods of Food and Beverage Packaging 

Illinois öniv., ürbana. School of Engineering.»National Science 
Foundation, Washington, D.C. Student-Originated Studies Program. 

Final rept. Jan-Dec 71 
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ABSTRACT- This report deals with the study of food and beverage 
packaging alternatives available to the household. A general systems 
analysis type methodology for studing packaging systems, or general 
«nvironmental/social systems, is outlined. The evaluative factors 
considered in the methodology are: (1) energy usage; (2) materials 
usage; (3) pollution generated; .(4) consumer preference; (5) public 
health and safety; (6) economic considerations. Four specific food and 
beverage products: fresh meats, milk, soft drinks, and processed 
vegetables, are involved in the study. The methods and results from 
two questionnaires that represent a state-wide survey are presented. 
The questionnaires deal with: (1) consumer preferences for alternative 
packages associated with the above mentioned products; (2) the 
ecological awareness of the consumer, and his willingness to accept 
ecologically sound alternatives. The public health and safety, 
pollution and economic aspects of packaging are discussed on the 
qualitative level for the above products and associated packaging 
systems. 
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Bibliography on Recycling of Container Materials. First Supplement 

Eritish Steel Corp., Sheffield (England). Information Services. 
AUTHOR: Sloan, J. 
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Dec 74   20p* 
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ABSTRACT: Eighty annotated references are given in this supplement, 
divided as follows: (1) Can recycling, (2) packaging and pollution, 
(3) solid waste, reclamation and disposal, (4) announcements, 
recycling and environmental legislation. An author/company index is 
provided. 
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Current Industrial Reports. Plastics Bottles. January 197U 
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ABSTRACT: Quantity of shipments, production, and stocks (end ot month) 
are shown by type of container for the current and preceding month, 
with comparative figures for the current month a year ago. A summary 
is included, showing quantity of shipments, production, and stocks 
(end of month), by type of container for the current month and monthly 
for the past 2 years, 
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Solubilization and Spore Recovery from Silicone Polymers 
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ABSTRACT: A non-sporicidal technique for solvent degradation of cured 
silicone polymers was developed which involves chemical degradation of 
cured silicone polymers by amine solvents at room temperature. 
Substantial improvements were obtained in the recovery of seeded 
spores from room temperature cured polymers as compared to the 
standard recovery procedures, which indicates that the curing process 
is not sufficiently exothermic to reduce spore viability. The 
dissolution reaction of cured silicone polymers whith amine solvents 
is proposed to occur by bimolecular nucleophilic displacement. The 
chemical structure of silicone polymers was determined by 
spectroscopic methods. The phenyl to methyl ratic, R/Si ratio, 
molecular weight, and hyaroxyl content of the silicon« resins were 
determined. (Author) 
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Recycling of Plastics from urban and Industrial Refuse 
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ABSTRACT: The report describes methods for separating and reusing 
major portions of waste plastics discarded in urban and industrial 
refuse. aaste plastic concentrates frcm a local collection drive, 
recyclinq center collections, urban refuse pilot plant processors, and 
the secondary metals industry were separated into three major 
thermo-plastic families-polyolefins, styrenes, and vmyls-based on 
differences in density using a Bureau-designed sink-fioat-elutriation 
hydraulic separator. Other separation methods and systems such as air 
classification, jigging, liguid media, screening, and electrostatics 
w°re studied. Vinyl plastics contain up to 50 pet HCl. It was tound 
that ov<=r 90 pet of the HCl in vinyls can be recovered as usable 
hydrochloric acid by pyrolysis at 350C. The remaining Pyrolysis 
products contained heat contents in excess of 12,000 BTU/lb. A 
characterization study conducted on eight chopped wire insulation 
wastes from secondary copper and aluminum processors showed that most 
wastes contained 2 to 7 pet residual metal and large percentages of 
vinyl. Reclaimed thermo-plastics were fabricated into many useful 
products. 
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Hospitals 
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A3STRACT: This report summarizes a study that assesses the technical 
and economic feasibility of pneumatically transporting hospital solid 
waste. Three hospitals employing pneumatic collection systems were 
surveyed. Variations in systems design and utilization were 
investigated and reported upon. Cost information was accumulated and 
analyzed for each hospital. Operationair performance and environmental 
analyses were performed for all systems involved. This report should 
be helpful to hospitals already employing pneumatic systems from the 
standpoint of optimizing operating procedures and should be further 
helpful for new installations from a design standpoint. 
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ABSTRACT: Developments in countries other than the Dnited States in 
solid waste management during the period January 1970 to August 1974 
are presented. Management and disposal methods considered in this 
report include biodegradation, recovery, reuse, photodegradation, 
incineration, adsorption, oxidation,. and separation. Materials 
considered encompass plastics, tires, cellulose, explosives, oils, 
hazardous chemicals, batteries, photographic waste, cyanides, and bulk 
waste. > 
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ABSTRACT: The patent describes a method cf disposing of waste plastic 
without polluting the environment. It involves passing the plastic to 
a reactor, heating the plastic in the presence of a gas to at least 
the decomposition temperature of the plastic, and recovering 
decomposition products therefrom. The preferred embodiment uses a 
heated inert carrier gas as the source of heat. The process is 
especially useful for disposal of polyethylene, polystyrene, and 
polyvinyl chloride. 
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ABSTRACT: Experiments directed at determining the -potential of 
reclaimed silicone polymers for reuse are described. (Author) 
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ABSTRACT- The rpport presents the results of the evaluation of several 
tolvuretnane foam-in-olace facilities for ooth industrial hygiene and 
airYponution potential. Three types of units were examined, one fixed 
large item packaging unit and two small hand packaging kits 
additionally, the report discusses the problems associated with 
disposing of waste material from the foaming operation. (Author) 
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ABSTRACT: Changes in the types of materials used for the construction 
of recent automobile models has occasioned a review of the continued 
applicability of current recycling techniques. Plastics are being used 
increasingly in late model cars. To evaluate the changes occurring, a 
1972 Mercury Montego, furnished by the Ford Motor Co., was completely 
dismantled and analyzed, and the composition compared with that of a 
composite automobile* from 15 vehicles ranging in data ot manulacture 
from 1954 to 1965. The composite vehicle was designated as a circa 
1960 model and contained about 26 pounds of plastics while the 19/2 
model contained over four times that quantiity. The increasing use ot 
plastics in automobiles suggests that research to improve the economic 
potentiality of plastics recycling is warranted. 

DESCRIPTORS: *Plastics, »Solid waste disposal, ^Automobiles, 
»Materials recovery, *Metal scrap, Cost analysis, Market value, 
Polyurethane, resins, Cellular plastics, Aluminum, Shredding 

IDENTIFIERS: *Saste recycling, *Junk car disposal, NTISDIBM 

PB-234 055/2   NTIS Prices: PC$3.00/MFS1.45 
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Transportation  Rates  and  costs  for  Selected  Virgin and Secondary 
Commodities 

Moshman Associates, Inc., Bethesda, Md. 

Final rept. 
AUTHOR: Abraham, David G., Saunders, William B. , Woodall, Thomas o,. 
C3221J2    FLD: 5C, 96*, 68C*, 85B*   USGRDR7418 
1974   254p* 
CONTRACT: EPA-68-G1-0790 
MONITOR: E?A-SW-530-59c 

ABSTRACT:   The  report   summarizes   a   study  that  compared  the 
transportation  rates for  competing  secondary  (scrap)  and 
materials  in five  industries:  iro 
rubber and      aluminum      nrnduct.^.    The 
the  study , 
whether  carriers  discriminate  aga: 
ratemaking  to  the  benefit of  the  respective  competing  virgin 
materials;  and  the magnitude of the effect of transportation charges 
on commodity prices. 

DESCRIPTORS: »Transportation costs, »commodity management, Comparative 
studies^ Scrap, Iron, Steels, Waste paper, Glass, Aluminum, Elastomers 
, Policies, Discrimination, Metal scrap 

IDENTIFIERS: »Secondary materials industry, Reclaimed rubber, 
Eguitability, NTISSPASW 

PB-233 871/3   NTIS Prices: PCS6.50/MFS1.45 
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System Energy and Recycling: A Study of the Beverage Industry 

Illinois Univ., Urbana. Center for Advanced Computation.   (407 227} 

Special rept. 
AUTHOR: Hannon, Bruce 
C3143K2    FID: 13B, 68C, 97G   USGBDR7417 
17 Mar 73   44p 
REPT NO: CAC-23 
MONITOR: NSF-RA/N-73-030 
Revision of report dated 5 Jan 72. Supersedes PB-229 1«. 

ABSTRACT: An energy analysis has been performed on the sott drink, 
beer and milk container systems. The study shows that the energy 
required to deliver a unit of beverage to the consumer is about three 
times more in throwaway glass containers than in returnable bottles or 
bimetallic cans. The energy cost of recycling glass {collecting, 
separating and remelting) is greater than the comparable cost of 
mining materials for new bottles. All aluminum cans are about 38% more 
energy intensive than bimetallic cans. The retail dollar purchase is 
about 30 percent more for soft drink throwaways, and slightly higher 
if litter and solid waste disposal costs are added. To complete this 
study it was necessary to examine the metal, paper, glass and plastxcs 
industries in considerable detail. A summary of the energy ratios 
derived in this report is given. (Modified author abstract) 

DESCRIPTORS: *solid waste disposal, »Containers, »Reclamation, »Energy 
consumption. Cans, Bottles, Glass, Metals, Plastics, Economics, 
Aluminum, Collection, Hauling 

IDENTIFIERS: »Beverage containers, waste recycling, NTISNSFRA 

PB-233 183/3   NTIS Prices: PC$5.25/MF$1.45 
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The Chemical Conversion of Solid wastes to useful Products 

Oregon State Univ., Corvallis. Dept. of Agricultural Chemistry. (406 
810) 

Environmental protection technology series 
AUTHOR: Barbour, James F., Groner, Robert R., Freed, Virgil H. 
C3143J3    FLD: 13B, 7A, 2A, 99B*, 98A*, 68C*   USGRDR/417 
Apr 74   177p* 
GRANT: EPA-R-00242 
PROJECT: EPA-ROAP-21BFS-14 
MONITOR: EPÄ-670/2-74-027 

ABSTRACT: The use of solid wastes as raw materials tor the production 
of useful products depends primarily on the successful application of 
chemical and engineering technology to waste disposal problems. The 
objectives of this study were to: (1) identify the chemical nature of 
the constituent of solid wastes, (2) investigate transformation 
process, and (3) conduct engineering and economic evaluation of pilot 
plant operations. The results of this study will be useful in the 
development of a solid waste chemical transformation facility, which 
will be capable cf recovering waste generated from municipal, 
commercial, and agricultural sources for reutilization processes. This 
report was designed to provide the impetus for continued studies on 
reutilization processes rather than the culmination of a research 
effort. 

DESCRIPTORS: »Solid waste disposal, »Agricultural wastes, »Reclamation 
, »Materials recovery. Refuse, Chemical engineering, Plastics, 
Crosslinking, Acetylation, Etherification, Straw, Pulping, 
Hydrogenation, Pilot plants, Economic analysis, Cost estimates 

IDENTIFIERS: NTISEPAORH 

PB-233 178/3   NTIS prices: PC$5.50/MFS1.45 
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An Oil  Recovery System Utilizing Polyurethane Foam. A Feasibility 
Study 

Edison Water Quality Research Lab. 

Environmental protection technology series 
AUTHOR: Cochran, R. A., Fräser, J. P., Hemphill, D. P., oxenham, J. P. 
, Scott, P. R. 
C2885H1    FLD: 13B, 68D   USGRDR7413 
Oct 73   20Up 
CONTRACT: EPA-68-01-0067 
PROJECT: EPÄ-15080-HES 
MONITOR: W7U-07341 
prepared  in cooperation with Shell  Development Co., Houston, Tex. 
Pipline Research and Development Lab. 
Paper copy available from GPO $2.35 as stock no. EP1.23;67U/2-73-08U. 

ABSTRACT: A system has been developed for recovering spilled oil from 
water surfaces under a wide variety of environmental conditions and 
for all types of oils. The system is designed to recover oil at rates 
up to 9,000 gal./hr. The system is based on the use of polyurethane 
foam, foamed on the job site, as a sorbent for the spilled oil. The 
foam is recirculated to increase efficiency and to lower unit costs. 
Equipment needed includes collection booms, and open-mesh cham-link 
belt for harvesting the oil-soaked sorbent, and a roller-wringer to 
remove oil and water from the foam. The foam is initially comminuted 
and distributed onto the water by means of a hay blower (mulcher), and 
recycled foam is distributed by an open-throat centrifugal blower. 
Recovered oil and water are transported to shore in large fabric bags 
for further treatment prior to disposal. Used foam is disposed of by 
incineration. 

DESCRIPTORS: *Oil pollution removal, *Water pollution control, Oil 
spills. Recovery, polyurethane resins, Foam rubber, Sorbents, 
Booms (Equipment), Design, Belts(Conveyors), Blowers, Cost engineering, 
Incinerators, Performance evaluation, Experimental data 

IDENTIFIERS: EPAORM 

PB-231 838/4   NTIS Prices: PC-GPO/MFJ1.45-NTIS 
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News of Environmental Research in Cincinnati,'May-December 1973 

National Environmental Research Center, Cincinnati, Ohio.   (3yu bbU) 
C2311E4    FLD: 13B, 68   USGRDR7U12 
Apr 74   62p 
REPT NO: EPA-670/9-74-002 
MONITOR: 18 
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DESCRIPTORS: *Envir onme nts, *Poll.ution, ^Research projects. Solid 
waste disposal, Sludge, Enzymes, Insecticides, Incinerators, Plastics, 
Surface water runoff, Pavements, Oils, Radioactive contaminants, 
Elastomers, Tires, Water conservation, Water treatment, Catalytic 
converters 

IDENTIFIERS: Water pollution control, EPAN 

PB-230 935/9   NTIS Prices: PC$6.25/MF$1.45 
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An Infrared Spectral Sensor for Refuse Sorting 

Middlebury Coll., Vt. Dept. of Physics. 

Final rept. 
AUTHOR: »inkier, P. Frank. 
C2635I2    FLD: 13B, 14B, 68C, 91A   USGRDR7410 
Apr 74   81p 
GRANT: EPA-3-801342 
MONITOR: EPA-670/2-74-031 

ABSTRACT: A sensor has been developed for the automatic identification 
of several categories of materials found in municipal solid waste. The 
principle of the sensor is to identify materials on the basis of 
reflected infrared radiation of specific wavelengths. Materials which 
can be identified with near 100% reliability include cellulose 
products (primarily paper), plastics, metals, and (with less 
reliability) glass. More detailed classification is possible in some 
circumstances. The sensor has been incorporated into an automated 
refuse separation pilot plant developed at MIT. Results of a related 
study of the physical characteristics of actual municipal refuse are 
also reported. (Modified author abstract) 

DESCRIPTORS: *Solid waste disposal, *Refuse, »Separation, Infrared 
detectors, Papers, Plastics, Metals, Glass, Management planning. 
Design, Pilot plants, Reclamation 

IDENTIFIERS: Sorting, EPAN 

PB-229 901/4   NTIS Prices: PC$7.25/MFS1.45 
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System Energy and Recycling: A Study of the Beverage Industry 

Illinois Univ., örbana. Center for advanced Computation.   (407 227) 
AUTHOR: Hannon, Bruce 
C262UB3    FLD: 13B, 68C, 97G   ÖSGRDR741Ü 
17 Mar 73  31P 
REPT NO: CÄC-23 
MONITOR: NSF-RÄ/N-73-030 
Revision of report dated 5 Jan 72. 

ABSTRACT: An energy analysis has been performed on the soft drinic, 
beer and milk container systems. The study shows that the energy 
required to deliver a unit of beverage to the consumer is about three 
times more in throwaway glass containers than in returnable bottles or 
bimetallic cans. The energy cost of recycling glass (collecting/ 
separating and remeiting) is greater than the comparable cost or 
mining materials for new bottles. All aluminum cans are about 30% more 
energy intensive than bimetallic cans. The retail dollar purchase xs 
about 30 percent more for soft drink throwaways, and slightly higher 
if litter and solid waste disposal costs are added. To complete this 
study it was necessary to examine the metal, paper, glass and plastics 
industries in considerable detail. (Modified author abstract) 

DESCRIPTORS: »Solid waste disposal, «Containers, »Reclamation, »Energy 
consumption. Cans, Bottles, Glass, Metals, plastics, Economics, 
Aluminum, Collection, Hauling 

IDENTIFIERS: »Beverage containers, Waste recycling, NSFRA 

PB-229 183/9   NTIS Prices: PCS4.75/MFS1.45 
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Bureau of  Mines  Research  Programs on Recycling  and Disposal of 
Mineral-, Metal-, and Energy-Based wastes 

Bureau of Mines, Washington, D.C.   (068 450) 

Information circular _  ., 
AUTHOR: Kenahan, C. B., Kaplan, R. S., Dunham, J. T. , Linnehan, D. c. 
C2464K3    FLD: 81, 133, 48A*, 68C*   ÜSGRDR7408 
1973   60p* 
REPT NO: BuMines-IC-8595 
MONITOR: 18 
Supersedes PB-205 663. 

aRSTTucT- A summary of Bureau of Mines research on utilization and 
disposal* of sS"S Pastes is presented, accompanied by an extensive 
blSliSgraphy of related publications. The Bureau's Solid «äste and 
Materials Recycling Program is directed toward four main areas of 
research? development, and demonstration: (1) extraction of mineral, 

nd energy values from urban refuse; (2) upgrading and 
recycling of automotive and related ferrous and nonferrous scrap; (J) 
utilization and stabilization of mine, mill, and smelter wastes; and 
^recover and reuse of values from industrial waste products. 

(Author) 

DESCRIPTORS: 'Materials recovery, *Solid waste disposal, *«^9' 
♦Metal industry, Reclamation, Bibliographies, Metal scrap. Fuels, 
Glass, Refuse, Metals, Residues, Plastics, Incinerators, Iron Copper, 
StJelmaking, Rocks, Tailings, uranium, Vegetation, Phosphates, Soil 
stabilization. Oil shale. Coal mining. Coal, Industrial wastes. Sulfur 
riulfur dioxide, Flue gases, Railroad cars, Slags, Aluminum, Smelting 
, Lubricants 

IDENTIFIERS: Junk car disposal, BM 

PB-227 476/9   NTIS Prices: PC$3.75/MFS1.45 
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Pollution Abatement Disposability Ratings of Packaging Materials Used 
Aboard United States Naval Ships, Volume I 

Naval Ship Research and Development Center Annapolis Md  . (387691) 

Research and Development rept, 
AUTHOR: Achilles, Harold E. 
C2443B1    FLD: 13B, 15E, 68C, 74E   USGRDR74Ü8 
Jan 74   33p 
REPT NO: NSRD028-917-V01-1, NSRDC-4 196-Vol-l 
MONITOR: 18 
See also AD-774 068. 

ABSTRACT: Packaging and packaging materials associated with supply 
items are a major component of shipboard solid wastes. A program to 
maximize their disposability has been, undertaken. Criteria for rating 
shipboard disposability characteristics of packaging materials 
constrained by shipboard process capabilities to handle the materials 
have been developed. 'Fact' sheets have been compiled, establishing 
disposability ratings for individual categories of packaging 
materials. The first edition of the catalog of fact sheets is intended 
for distribution to cognizant personnel for comments and suggestions 
which can be used as guidance for preparing an updated document. 
(Modified author abstract) 

DESCRIPTORS: *Packing materials, *Solid wastes, *Disposable equipment, 
Disposal, Ships, Compacting, Incinerators, Mater pollution. Paper, 
Metals, Wood, Plastics, Fabrics, Rubber, Garbage 

IDENTIFIERS: Packaging materials, Disposable containers, N 

AD-774 475/8   NTIS Prices: PC$3.25/MFS1.45 
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Pollution Abatement Disposability Ratings of packaging Materials Used 
Aboard united States Naval Ships. Volume II 

Naval Ship Research and Development Center Annapolis Md   (387691) 

Research and Development rept. 
AUTHOR: Achilles, Harold E, 
C242UH4    FLD: 13Bf 15E, 68C, 74E   USGRDR7408 
Jan 74   119p 
REPT NO: NSRDC-28-917-V01-2, NSRDC-4196-V01-2 
MONITOR: 18 
See also AD-774 475. 

ABSTRACT: Volume 2 contains the fact sheets concerning the title 
problem. 

DESCRIPTORS: »Packing materials, »Solid wastes, »Disposable eguipment, 
♦Catalogs, Disposal, Ships, Paper, Metals, Wood, Plastics, Ratings, 
Fabrics, Rubber, Garbage, Tables (Data) 

IDENTIFIERS: Packaging materials, Disposable containers, N 

AD-774 068/1   HTIS Prices: PC$4.50/MF$1.45 
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Process for Removing Thermoplastic Film from a Mixture of 
Thermoplastic Film and Wastepaper 

Department of Agriculture, Washington, D.C.   (1U8 800) 

Patent Application 
AUTHOR: Laundrie, James F. 
C2385D4    FLD: 13B, 68C, 91A, 90   USGRDR7407 
13 Sep 72   14p 
REPT NO: PAT-APPL-288 76 1 
MONITOR: 18 
Government  owned  invention  available  for licensing.  Copy  of 
application available NTIS. 

ABSTRACT: The patent describes a process of transporting, in 
suspension, a mixture of wastepaper and thermoplastic film in a hot 
gas stream causing the thermoplastic film to contract upon itself and 
form particles, thereby decreasing its specific surface to such an 
extent as to allow removal of the contracted plastic particles from 
the mixture by standard mechanical methods, such as air classification 
or screening. The process effectively removes all thermoplastic film 
from the wastepaper thus allowing for more efficient paper utilization 
through higher recycling rates. 

DESCRIPTORS: *Patent applications, »photographic film, *Haste papers, 
»Materials recovery, Thermoplastic resins, Shredding, Dehydrators, 
polyethylene, Solid waste disposal 

IDENTIFIERS: PAT-CL-209-11, Recycled paper, GPAG 

PB-227 00V9   NTIS Prices: PC$4 . 00/MFS1 . 45 
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Ecological Disposal of Plastics, with Emphasis on Foam-m-Place 
Polyurethane Foam 

Plastics Technical Evaluation Center Dover N J   (284800) 
AUTHOR: Lanarock, Arthur H. 
C2124I3    FLD: 13B, 111, 68C*, 710*   ÜSGRDR7404 
Aug   73        93p* 
REPT   NO:    PLASTEC-R37A 
PROJECT:    DA-1-J-662713-D-552 
MONITOR: 18 , 
Available to non-U.S.  addresses PCS12.50, «F$12.5U. See also report 
AD-688 132. 

ABSTRACT* The report is an attempt to discuss in depth the factors 
that must be considered in the disposal of polyurethane foam used in 
foam-in-place packaging. A total of 166 references are cited in a 
detailed annotated bibliography. Most of these references cover the 
broad subject area of ecological disposal of plastics, or closely 
related subjects, such as thermal degradation characteristics. Few of 
these' references actually consider polyurethane foams. Areas treated 
include: reuse, recycling, reconversion, open dumping, open burning, 
sanitary landfill, compacting, incineration, pyrolysis, composting, 
biodegradation, burning characteristics, thermal degradation, and 
toxic gas formation. Of the 166 references cited, 19 are further 
treated in detail in a discussion section, often with considerable 
data. 

DESCRIPTORS: »plastics, »Foams, »Polyurethane resins, »Solid waste, 
♦Haste' management. Thermal degradation. Conversion, Combustion, Earth 
fills, compacting, Incinerators, pyrolysis, Biodeterioration, Gases, 
Toxicity, Reviews 

IDENTIFIERS: Recycling, Reuse, Open dumps, Composting, Polyurethane 
foams, SPTEC 

AD-771 342/3   NTIS Prices: PC$10.00/MF$10.00 
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Improved utilization of Construction Materials 

Massachusetts  Inst.  of Tech., Cambridge. Dept. of Civil Engineering. 
(220 010) 

Research rept. 
AUTHOR: Jones, George Vernon 
C182231    FLD: 13C, 50C*, 68C, 6QC   ÖSGRDR7323 
Jun 73   257p* 
REPT NO: R73-34, Structures Pub-370 
GRANT: HSF-GK-25510 
MONITOR: NSF-GK-25510X-12 

ABSTRACT: Supplies of natural resources are becoming increasingly 
scarce as demands increase exponentially. The construction sector is a 
large consumer of many material resources, and adequate supplies of 
these materials at the lowest possible price are necessary if the 
facilities demanded by society are to be provided. The demand for 
virgin resources can be greatly reduced through recycling. The volume 
of construction and demolition wastes is estimated to be 4.65 pounds 
per person per day, which is much larger than previous estimates. To 
date, these wastes have received very little attention, and as a 
result only a small amount of the material is recycled. Another way to 
reduce demand for material resources in construction is to increase 
facility lifetimes or reuse components or entire structures. The 
present trend toward off-site fabrication is increasing the 
feasibility of doing this. 

DESCRIPTORS: («Construction materials, »Demand (Economics)), ( 
♦Supply(Economics), Construction materials). Iron, Steel, Aggregates, 
aluminum, Cements, Concretes, Plastics, Copper, Demolition, Salvage, 
Bricks, Design, Forecasting, Solid waste disposal, utilization 

IDENTIFIERS: Waste recycling, NSF 

PB-224 244/4   NTIS Prices: PC$6.25/MFS1.45 
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Compendium of University Forums of the National Commission on 
Materials Policy, May-June, 1972. A Background Document. Proceedings 
of the Georgia Tech. Forum for the NCMP. Topics—Materials 
Deteriorating, Construct ion Materials, Textiles, and Forestry and 
Forest Products, October 1972 

National Commission on Materials policy, Washington, D.C. 
AUTHOR: Agnew, Allen F. 
C1731F3    FLD: 5C, 48B, 96A   USGRDR7322 
Aug 73   171p 
REPT NO: NCMP-UF-8 
MONITOR: 18 

ABSTRACT: The Georgia Tech. Forum examined the four general topics 
given in the title by specific consideration of deterioration of 
synthetic plastics and recycling, transportation and construction 
materials, nonmetallic minerals of construction, textiles in the USA 
in the 1980's, forest management and land-use conflicts, use of forest 
residue, and world import functions for the paper industries. 

DESCRIPTORS:  (*Natural  resources,'Meetings), (»Grovernment policies, 
Natural  resources),  Deterioration,  plastics,  Materials recovery, 
Transportation, Construction, Textiles, Wood products, Paper industry, 
International trade, Land use 

IDENTIFIERS: NCMP 

PB-223 680/0   NTIS Prices: PCS10.75/MFS1.45 
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Compendium       of     University     Forums     of     the     National     Commission on 
Materials     Policy,   nay-june   1972.   A   Background   Document.   NCHP  Forum on 
Technological       innovation       in     the     Production     and     utilization ot 
materials at   Pennsylvania State  University,   on   19-21   June   ^^I2. 

n National Commission on Materials Policy, Washington, D. 
AUTHOR: Agnew, Allen F. 
C1731F2    FLD: 5C, 48B, 96A   USGEDH7322 
Aug 73   223p 
RSPT NO: NCMP-UF-6 
MONITOR: 18 

ABSTRACT: The Pennsylvania State University Forum discussed, under the 
general thrust of technological innovation: iron and steel, nonferrous 
production metallurgy, economics of substitution, polymeric and 
ceramic materials, c0al and synthetic pipeline gas, and the state of 
the U. S. mineral position. 

DESCRIPTORS-  («Natural resources,  Meetings), («Government policies, 
Natural  resources), Iron  and  steel  industry,  Metallurgy,  Coal 
gasification. Polymers, Ceramics, Electric power generation, Economics 
, Substitutes 

IDENTIFIERS: NCHP 

PB-223 679/2   NTIS Prices: PC$13.25/MFJ1.45 
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incineration of Plastics Found in Municipal Wastes 

Syracuse Univ. Research Corp., N.Y.   (339 75U) 

Final rept. 
AUTHOR:  Haimburg,  R.  ».,  Colella, a. R., Jones, D., Rausch, J. H., 
Kacrina, M. 
C1725L1    FLD: 13B, 68C*, 68A   ÖSGRDR7322 
Sep 73   246p* 
GRANT: EP-00304 
HONITOH: EPA-670/2-73-087 

ABSTRACT: The purpose of this project was to determine the combustion 
efficiency of plastics when burned in several types of laboratory 
incinerators. These laboratory units were designed to simulate the 
primary flame zones of municipal incinerators. The parameters of 
efficiency considered were: Percent of material consumed, the chemical 
•cleanliness' of the gaseous effluent, the rate of production of 
flyash, and the more obvious environmental effects of the gaseous 
effluent, flyash, and residue-ash. Several pure resins were burned 
individually in several laboratory incinerators. Also, several 
mixtures of plastics and a garbage recipe were burned. Results are 
presented here from analyses of the effluent along with the effects ot 
each effluent on rats and plants for 1- to 8-hour exposures. 

DESCRIPTORS: (»Plastics, »combustion), (»Solid waste disposal. 
Plastics), (»Incinerators, Plastics), Garbage, Fly ash, Air pollution» 
Combustion products, Polyethylene, Polystyrene, Polyvinyl chloride, 
Acrylonitrile copolyaers. Polypropylene, polycarbonate resins, 
Polyurethane resins. Urea formaldehyde resins, Melamines, Toxicology, 
Rats, Plants (Botany) 

IDENTIFIERS: NERC 

PB-223 651/1   NTIS Prices: PC$5.75/«F$1.45 

95 



Study of  the  Technical  and Economic Feasibility of a Hydrogenation 
Process for utilization of Waste Rubber 

Hydrocarbon  Research,  Inc.,  Trenton,  N.J. Research and Development 

Lab. 

Final rept. 
AUTHOR: wölk, R. H., Battista, C. A. 
C1573F3    FLD: 13B, 7A, 68C*, 99B   DSGRDH7320 
Aug 73   150p* 
CONTRACT: EPA-68-03-0050 
MONITOR: EPA-670/2-73-066 

MV?*9ACT- The report describes an experimental program which studies 
tlstl rubber anlaste ?ire disposal problems. The program served to 

de rate the technical feasibility of hydrogenation Processing 
of waste!" ground tire feeds; (2) evaluate the worth of liquid and 
solid Products produced; and (3) develop a preliminary model of a 
commercial flow sheet. The work demonstrated that ground-up ire 
be converted into naphtha, low sulfur fuel oil, ™J F*»s*"° ^J™ 
hi ark bv reaction in a hydrogenation system at elevated temperature 
and pressure? Da?a obtained in catalytic and non-catalytic reaction 
systems were compared. A preliminary design of a commercial plant that 
could convert 1?000 tons per day of ground up rubber was prepared and 
its costs were estimated. (Modified author abstract) 

s.   f*soiid   waste  disposal,  Elastomers),  (*Slastomers, 
'fater a°isS'recive?y),  <*Tires, aerials -c-ery) , (^Hydrogenation 
Elastomers),  Rubber  industry.  Fuel  oil,  Carbon  black,  «aphthas. 
Economic  analysis,  Catalysis,  Slurries,  Anthracene,  Flow  char.,, 
Industrial plants 

IDENTIFIERS: Waste recycling, Low sulfur fuels, NERC 

PB-222 694/2   NTIS Prices: PC$4.50/KFS1.45 
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Combustion Products from the Incineration of Plastics 

Michigan Oniv., Ann Arbor. School of public Health. 

Final rept. 
AUTHOR: Boettner, E. A., Ball, G. L. , Weise, B. 
C1501A3    FLD: 13B, 7Cr 68C*, 68A, 59H   USGRDR7319 
1973   154p* 
CONTRACT:   EP-00 386 
MONITOR:   EPA-670/2-73-0^9 

ABSTRACT: Analysis of the combustion products of plastics was 
undertaken to provide scientists and engineers with information needed 
to design incinerators in order to maximize their efficiency while 
minimizing maintainance and pollution, to identity products of 
incomplete combustion potentially recoverable for their fuel or crude 
chemical value; and to identify products of incomplete combustion 
which would be acutely toxic in an accidental fire. Plastics studied 
were polyvinyl chloride, polysulfone, polyurethanes, polyimide, Lopac, 
Barex, phenol formaldehyde, urea formaldehyde, polyethylene, 
polypropylene, polystyrene, polycarbonate, polypnenylene oxide, 
polyester, synthetic fabrics (Dacron, Orion, nylon), and natural 
products (wood and wool). (Modified author abstract) 

DESCRIPTORS: (»Plastics, *Combustion products), (*Air pollution, 
Combustion products), («Incinerators, Air pollution), (*Solid waste 
disposal, Plastics), Decomposition reactions, Incinerators, Chemical 
analysis, Gas chromatography, infrared spectroscopy, Mass 
spectrometers. Data, Polyvinyl chloride, Thermograviaietric analysis, 
Polyurethane resins, polyimide resins, Urea formaldehyde resins, 
polyethylene, Polypropylene, Polystyrene, Polycarbonate resins, 
Polyester resins 

IDENTIFIERS: NERC 

PB-222 001/0   NTIS Prices: PC$8.00/MFS1.45 
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Environmental Protection in the Synthetic Rubber Industry 

National Industrial Pollution Control Council, Washington, D.C. 

Sub-council rept. 
C1255C2    FLD: 13B, 68, 86Ä   USGRDR7316 
Jun 73   25p 
MONITOR: 18 

ABSTRACT: Synthetic rubber producers have encountered a number of 
pollution problems, many of which are specific to the petrochemical 
industry. The pollutants fall into the categories of materials 
contaminating water and air as well as the categories of solids, 
noise, and odors. This report is concerned with: the environmental 
problems faced by the synthetic rubber producers; the programs 
developed to deal with these problems; and the interesting or original 
techniques developed that may be of use to other synthetic producers. 

DESCRIPTORS: («synthetic elastomers, »pollution), («Rubber industry, 
pollution), Solid waste disposal, Air pollution, Watar pollution, 
Noise, Odors, Industrial wastes 

IDENTIFIERS: Air pollution control, Hater pollution control, SECC 
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Environmentally Degradable Plastics:  A Review 

Plastics Technical Evaluation Center Dover N J   (284800) 
AUTHOR: Titus, Joan B. 
C1061B3    FLD: 111, 710*, 59H   ÜSGRDR7314 
Feb 73   22p* 
REPT NO: PLASTEC Note-N24 
MONITOR: 18 „.„„-,■*■* 
Presented at the Picatinny Arsenal Technical Seminar Dover, N. J-,   ^ 
Feb 73. 

ABSTRACT- Reviewed are mechanisms for degrading plastics capable of 
being of being degraded, companies and universities engaged in the 
degradation technology, costs, suggested applications, military 
problems with degradable plastics and the future outlook tor 
degradable materials. . (Modified author abstract) 

DESCRIPTORS: («Plastics, Decomposition), Reviews, Costs, predictions, 
Photochemistry, Solubility 

IDENTIFIERS: *Biodeterioration, Utilization, Water soluble polymers, 
Chemical reaction mechanisms, $PTEC 
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Solid Waste Management practices in a Plastics production plant 

Bureau of Solid waste Management, Rockville, Md. 
AUTHOR: Dehn, William T., carruth, Dennis E. 
C0931G2    FLD: 13B, 68C   e7301 
1970   39p 
REPT NO: BSWM-Open File Rept-To-5.0/0 
MONITOR: 18 

ABSTRACT: A study of solid waste generation, storage, collection, and 
disposal was conducted at a plastics production plant during the fall 
of 1968. A study team observed the normal solid waste management 
practices within the plant during one week. Additional data and 
information, unavailable during the field study, were obtained through 
written request to the company. The solid wastes »ere categorized as 
either process waste or nonprocess waste.  (Author) 

DESCRIPTORS: (*Waste disposal, »Plastic industry), 

IDENTIFIERS: »Solid waste disposal, EPAL 
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Effective Dry Methods of Separating Thermoplastic Films from 
Wastepapers 

Forest Products Lab Madison His   (1417U0) 

Forest Service research paper 
AUTHOR: Laundrie, j. F., Klungness, J. H. 
C0823G2    FLD: 13B, 68C*   USGRDR7312 
1973   13p* 
REPT NO: FSRP-FPL-200 
MONITOR: 18 
Prepared in cooperation with Wisconsin Univ., Madison. 

ABSTRACT: The report studies two processes that have been developed to 
separate thermoplastic films from shredded wastepaper in municipal 
waste in order to aid.in the reclamation and recycling of the paper. 

DESCBIPTOaS: (*Wastes(Sanitary engineering), »Material separation), 
Thermoplastics, Reclamation, Contraction, Adhesion, Paper, Heating 

IDENTIFIERS: *Haste recycling, Plastic bags. Haste papers, Size 
screening, *Paper recycling, *Solid waste disposal. Classifiers, FPL 

AD-759 497   NTIS Prices: PC$3.00/MF$0.95 

fi o t 



Proceedings: National Conference on Packaging Wastes. (1st), 22-24 
September   1969 

California  Univ.,   Davis. (072   100) 
C0575L3 FLD:   133,    13D,   68C,   69M        USGHDS7308 
1971        241p 
GRANT: PHS-EC-0C324 
MONITOR: EPA-SW-9EG 
Paper copy available from GPO $2.00 as stock no. 5502-0013. 

ABSTRACT: The First National Conference on packaging Wastes was held 
September 22 through 24, 1969 in San Francisco. The conference was 
structured to promote meaningful dialogue among top-level officials m 
the entire packaging and user industries, waste disposal industry, 
government and universities, and also to attract participation of the 
public at large—all aimed at generating ideas for and approaches to 
the solution of packaging waste problems. The conference program 
focused attention especially on defining and clarifying the many 
problems related to the accumulation and disposal of packaging wastes. 
The conference did not result in many specific answers to packaging 
wastes problems: However it did formulate the proper questions in 
terms of approach and did identify individuals, industrial 
organizations, government agencies and universities with the 
capability of cooperatively developing the means tor managing and 
controlling these packaging wastes. The reports presented at the 
meeting are given in full. 

DESCRIPTORS: (»waste disposal, »Packaging materials), (»Meetings, 
Waste disposal), Management planning, Hetals, Glass, Plastics, 
Abatement, Government policies 

IDENTIFIERS: *Solid waste disposal 
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Towards a National Materials Policy.  Basic Data and Issues 

National Commission on Materials Policy, Washington, D.C. 
C0575F4    FLD: 11F, 71, 70F   öSGRDR7308 
Apr 72   63p 
MONITOR: 18 
Paper copy available from GPO $0.65 as stock no. 5272-0001. 

ABSTRACT: The purpose of the report is to serve as a working paper for 
those interested and involved in the activities of the Commission. It 
provides background information on the Commission's assignment and 
tasks. It presents statistical data and information that hopefully 
will provide a common base for the deliberations leading to the 
foumulation of a National Materials Policy. And, it outlines broadly 
many of the issues that have emerged from studies to date. Topics 
discussed include the following: Establishment and objectives or the 
Commission; Interest sectors; The nation's materials needs and 
supplies; The environment and recycling; Materials issues and 
problems; Commodity summaries; and, Commodity tables. 

DESCRIPTORS: (*Government policies, »Materials), (»Commodity 
management, Government policies). Demand (Economics), Supply (Economics) 
, Iron, Chromium, Cobalt, Niobium, Manganese, Nickel, Tungsten, 
Vanadium, Aluminum, Beryllium, Copper, Lead, Magnesium, Mercury, 
Platinum, Tin, Titanium, Zinc; Wood products, Glass, Plastics, 
Elastomers, Coal, Natural gas, Crude oil, Uranium, Reserves, Materials 
recovery. Pollution, Statistical data, Waste disposal, utilization 
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Recovering of Plastics from urban Refuse by Electrodynamic Techniques 

Bureau of Mines, College Park, Md. College park Metallurgy Research 
Center. 

Technical progress rept. 
AUTHOR: Grubbs, Michael R., Ivey, Kenneth H. 
C0413J1    FLD: 13B, 68C, 91A   ÖSGRDR7306 
Dec 72   10p* 
REPT NO: BuMines-TPR-63 
MONITOR: 18 

ABSTRACT: one important phase of the research on unburned urban refuse 
is aimed at producing a paper-free plastic concentrate as well as a 
plastic-free paper product. The method being investigated uses a 
high-tension electrodynamic separator. The report presents the 
progress made in developing this technique to separate plastics from 
paper. The results of the study have indicated that mixed plastic 
concentrates analyzing 99.4 percent plastic can be consistently 
recovered from the light material fraction of shredded refuse, leaving 
a mixed paper fraction analyzing 9^.9 percent paper. Recovery of the 
plastics exceeds 99 percent. 

DESCRIPTORS: (*Materials recovery, Plastics), (*Waste disposal, 
Plastics), (*Electrostatic separators, »Plastics), Separation, Waste 
papers, Performance evaluation, Moisture content 

IDENTIFIERS: *Solid waste disposal, *plastic recycling, Waste 
recycling 
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Salvage Markets for Materials in Solid Wastes 

Midwest Research Inst., Kansas City, Mo.   (230 350) 
AUTHOR: Darney, Arsen, Franklin, William E. 
C0345K3    FLD: 13B, 68C, 96A   ÜSGRDR7305 
1972   331p 
CONTRACT: CPE-69-3 
MONITOR: EPA-SW-29C 
paper copy available from GPO $2.75 as stock no. EP1.17:29C. 

ABSTRACT: The document presents the findings of a study to evaluate 
salvage markets for commodities entering the solid waste stream. 
Emphasis was placed on paper, ferrous metals, ncnferrous metals, 
glass, textiles, rubber, and plastics, however other materials are 
also discussed. The overall secondary industry is described along 
with general costs for recovery. Case studies of salvage operations 
for 14 areas in the U.S. are also reported. 

DESCRIPTORS: (*Waste disposal, »Materials recovery), Economic analysis 
, utilization, plastics, Metals, Textiles, Waste papers, Glass, 
Elastomers, Scrap, Metal scrap, Operating costs, Cost estimates, Metal 
industry. Glass industry, Paper industry, Plastics industry, Textile 
industry, Sources, prices, Demand (Economics), Supply (Economics), 
Consumption 

IDENTIFIERS: »Solid waste disposal, »Secondary materials industry, 
♦Waste recycling. Glass recycling. Metal recycling, Paper recycling 
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Incentives for Recycling and Reuse of plastics 

Little (Arthur D.), Inc., Cambridge, Mass.   (208 850) 

Final rept. 
AUTHOR: Milgrom, Jack 
C03U3L2    FLD: 13B, 111, 68C, 710, 91A   ÖSGRDR7305 
197 2   316p* 
CONTRACT: PHS-CPE-R-70-0048 
MONITOR: EPA-SW-mc-72 

ABSTRACT: There were two aspects to this study: To develop a 
descriptive model of the plastics cycle; and, To develop complete 
strategies for promoting the recycling and reuse of plastics. The 
study is reported in five parts. Part I contains a discussion of the 
technology of plastics, which provides the basis for understanding the 
technical problems of recycling. Part II describes the economics of 
the plastics industry needed to develop and assess the strategies for 
recycling plastics and discusses the market for both virgin and 
secondary materials. part III describes in detail the entire plastics 
cycle as they are manufactured, starting from petrochemicals until 
they become a plastic end product in the hands of the consumer. Part 
IV provides an analysis of the existing state of the art ot methods 
for isolating plastics from the solid waste stream and of applications 
for the scrap material. In Part V the strategies for promoting the 
recycling and reuse of plastics are developed and described in detail. 

DESCRIPTORS: (»Plastics, »Waste disposal), (»Materials recovery, 
Plastics), Utilization, Plastics industry, Resources, Circulation, 
Reclamation, Plastics processing, Scrap, Economic analysis, Strategy, 
Legislation, Government policies. Taxes, Cost analysis, 
Supply (Economics), Containers 

IDENTIFIERS: »Plastic recycling, »waste recycling, »Solid waste 
disposal, Decondary materials industry, Polymer additives 
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Feasibility Study of The Disposal of Polyethylene Plastic Waste 

IIT Research Inst., Chicago, 111.   (175 350) 
AUTHOR: Gutfreund, Kurt 
C03U3I2    FLD: 7C, 13B, 111, 68C, 59H, 710   ÜSGRDB7305 
1971   53p 
CONTRACT: PH-86-67-274 
MONITOR: PHS-Pub-2110 
International Standard Book No. 5502-0036. 
Paper copy available from GP0 $0.55 as EP3.2:P76. 

ABSTRACT: Synthetic plastics as polyethylene do not decompose when 
disposed of in landfills and can cause air pollution problems if 
burned. An efficient, safe, and economical method for the disposal ot 
wastes as polyethylene is needed. A feasibility study directed toward 
these objectives and designed to determine the applicability of 
selected approaches to the problem of polyethylene disposal has been 
conducted. Particular attention was given to chemical methods of 
modifying the polyolefin and the effects of the treatments on the 
mechanical, thermal, and biological properties of the polymer. One of 
the methods discussed that has appeared particularly attractive 
involves the oxidative degradation and concomitant nitration of 
polyethylene by exposure to red fuming nitric acid, or binary systems 
including HN03, as a constituent. 

DESC8IPT0RS: (»Waste disposal, »polyethylene), (»Decomposition 
reactions, *0lefin resins), Packaging materials, Biodeterioration, 
Oxidation, Nitric acid. Differential thermal analysis, Infrared 
spectroscopy, Ultraviolet radiation, Calorimetry, Mechanical 
properties. Heat of combustion, ultrasonic radiation, Ozonization, 
Incinerators 

IDENTIFIERS: »Solid waste disposal 
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New Chemical Concepts for Utilization of Waste Plastics: An 
Analytical Investigation 

TRH Systems Group, Redondo Beach, Calif.   (354 595) 
AUTHOR: Banks, M. E., Lusk, W. D., Ottinger, R. S. 
C0343I1    FLD: 7A, 13B, 68C, 91A, 59B   USGRDR7305 
1971   136p 
CONTRACT: PB-86-68-206 
MONITOR: EPA-SW-16c 
International Standard Book  no.     5502-0044. 
Paper copy available from GPO $1.25 as EP3.2:P69/2. 

ABSTRACT: The objectives of the research were as follows: To identity 
waste plastic/coreactant reaction products with potential commercial 
value; " TO idenitify waste plastic/air combustion products that are 
potential air pollutants; and To conceive of and provide technical and 
economic evaluations for chemical processes using waste plastics as 
raw materials. The report presents the approaches, methods, and 
results of these various phases of the technical-economic analyses 
performed on waste plastic utilization systems. The general approach 
and analytical tools employed are presented. The determination of 
the eguilibrium species distributions and reaction path analyses are 
given. The kinetic analyses and preliminary design and economic 
analyses are also discussed. The conclusions and recommendations 
include not only the proposed selection of processes for further 
application, but also other implications, for air pollution. 

DESCRIPTORS:   (*plastics,  *Waste  disposal),  (»Materials recovery, 
Plastics),   Utilization,   Thermochemistry,  Decomposition, Reaction 
kinetics,  Polystyrene,  polyvinyl  chloride,  polyethylene, computer 
programs, Air pollution, Combustion products, Pyroiysis, Raw materials 

IDENTIFIERS: *Plastic recycling, *»aste recycling, *Solid waste 
disposal 
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Proceedings of the Solid Waste Resources Conference on Design of 
Consumer Containers for Be-use or Disposal, May 12 and 13, 1971 

Battelle Memorial Inst.f Columbus, Ohio.  columbus Labs.   (**01 817) 
AOTHOB: Sachsel, George F. 
CC343E1    FLD: 13B, 13D, 68C, 69M, 91A   ÖSGRDR7305 
1972   341p* 
MONITOR: EPA-SW-3p 
Paper copy also available from GPO $1.75 as EPl.17:3p. 

ABSTRACT: The report is based on a symposium held May 12 and 13, 1971, 
in Columbus, Ohio. Each of the four parts of these proceedings, 
corresponding to the sessions of the symposium, brings together 
current knowledge and thinking in the disposal an.d reclamation of 
consumer containers. The contents include topics on the following 
disposal areas: Plastics, composites and paper (Incentives for the 
recycling and reuse of plastics, thermoplastics in waste recycling, 
Polytrip, the returnable plastic milk bottle system, reclamation of 
plastic-paper composites, paper industry plans); Glass containers 
(Design trends in glass containers, re-using scrap glass, techniques 
for self-disposal, composite bottle design and disposal, separation of 
glass from municipal refuse); Metallic containers (Ferrous scrap 
recycling and steel technology, metallurgical aspects of reclaiming 
container scrap, recovery and utilization of aluminum from solid 
waste) . 

DESCRIPTORS: (»waste disposal, »Containers), Meetings, Utilization, 
Materials recovery. Metal scrap, Plastics, Glass, Waste papers, 
Composite materials, Separation, Reclamation 

IDENTIFIERS: *waste recycling, Glass recycling, Metal recycling. Paper 
recycling, Plastic recycling, »Solid waste disposal, Disposable 
containers 
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An Investigation of the Biodegradability of Packaging Plastics 

nnion Carbide Corp., Bound Brook, N.J.  Chemicals and Plastics. 
AUTHOR: Potts, James E., Clendinning, Robert A., Ackart, Watson B. 
C0205B2    FLD: 13B, 111, 13D, 68C, 710, 69M   ÜSGRDR73UJ 
Aug 72   87p* 
CONTRACT: CPE-70-124 
MONITOR: EPA-R2-72-046 

ABSTRACT: The study investigates the effects of various structural 
parameters on the biodegradability of plastics. It includes a 
determination of the effect of molecular weight and polymer end group 
composition on the biodegradability of polyethylene and polystyrene, 
and an evaluation of the biodegradability of various block, graft and 
random copolymers containing polyethylene or polystyrene chain 
segments. Also included is a study of the biodegradability of organic 
chemicals used commercially as additives to plastics. The study 
verifies the popular belief that the current high volume, high 
molecular-weight packaging plastics are not biodegradable at practical 
rates. The report also establishes that the structural modification 
of polyethylene and polystyrene by random copolymerization with other 
monomers will not lead to biodegradability.  (Author) 

DESCRIPTORS: (*Plastics, *Biodeterioration), {*Packaging materials, 
Biodeterioration), (*Waste disposal, Plastics), Polyethylene, 
Polystyrene, Polymeric films, Bags, Molecular structure, Molecular 
weight, Pyrolysis, Ethylene copolymers, Styrene copolymers, Soil tests 
, Lactams, Plasticizers, Antioxidants, Absorbers(Materials) 

IDENTIFIERS: *Solid waste disposal, Plastic bags, Pyrolysis 
incineration, Polymer additives 

PB-213 488/0   NTIS Prices: PC$4.85/MFSO.95 

I JO 



Disposal of Polymer Solid Wastes by Primary Polymer Producers and 
Plastics Fabricators 

Stanford Research Inst., Menlo Park, Calif.   (332 500) 
AUTHOR: Marynowski, Chester W. 
C020UD2    FLD: 13B, 68C   USGRDR7303 
1972   103p* 
CONTRACT: PH-86-68-160 
MONITOR: EPA-SW-34C 
Paper copy available from GPO $1.00 as stock no. EP1.17:J4C. 

ABSTRACT: The report deals exclusively with the industrial, or 
•pre-consumerf part of the polymer solid waste problem. It explores 
the nature and extent of the problem in the United States tor that 
segment of the plastics industry representing the largest product 
tonnage; namely, the segment dealing in the production and fabrication 
of the principal thermoplastics. It presents technical and economic 
information on polymer waste disposal methods in actual use, and 
evaluates alternative approaches tc polymer solid waste disposal. 
(Author) 

DESCRIPTORS: (*plastics, *»aste disposal), (»industrial waste 
treatment, Plastics), Reviews, Polyethylene, Polypropylene, Polyvmyl 
chloride, polystyrene. Thermoplastics, Inventories, Sources, Chemical 
industry, Earth fills, Biodeterioration, Oxidation, Incinerators, 
Combustion, Pyrolysis, Questionnaires, Surveys 

IDENTIFIERS: *Solid waste disposal, »Plastics industry, Sanitary 
landfills, Pyrolysis incineration 
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The use of Bags for Solid Waste Storage and Collection 

Stone (Ralph) and Co., Inc., Los Angeles, Calif. 

Final rept. 
A5495E4    FLD: 13B, 13D, 68C, 91A, 69M   ÜSGRDR7224 
1972   297p* 
GRANT: G06-EC-00172 
MONITOR: EPA-SW-42d-72 
Prepared in cooperation with city of mglewood, Calif. 

ABSTRACT: The study was conducted to evaluate the suitability of 
disposable plastic and paper sack materials for use as solid waste 
containers. six residential areas in Inglewood, California, were 
selected; three were to receive bags for test use and the remainder to 
serve as a control. Bag systems studied included household 
polyethylene and paper bags on holders, free-standing paper bags and 
polyethylene can liners as well as large polyethylene commercial bin 
liners that were distributed to a number of restaurants. Results were 
obtained by using time and motion studies and this information was 
reinforced by laboratory testing and by an aggressive guestionnaire 
program. A model of the collection system was then developed and 
subseguent simulation studies were employed fo r cost analysis. The 
project demonstrated that bags are guite satisfactory as solid waste 
container replacements for cans. The most prominent problems, however, 
were the difficulties in developing efficient bulk storage and 
distribution methods of the bags. 

DESCRIPTORS:  (»Refuse  disposal,  »Bags),  (»Garbage disposal, Bags), 
2 studies, Comparison 
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Advances in Solid Waste Treatment Technology 

Grumman Aerospace Corp Bethpage N Y Research Dept   (406165) 

91H   0SGRDR7222 

Research rept. 
AUTHOR: Hershaft, Alex 
A5275A1    FID: 13B, 68C, 
Aug 72   79p* 
REPT NO: RE-437J 
MONITOR: 18 

ABSTRACT« The report presents a critical survey of recent advances in 
solid waste treatment technology and directs the ™*«i» £*?;*£" £ 
♦ he definitive sources of information m this area. Specific topics 
covered include storage, removal, transportation, '™9-entation, 
Sowing, bulk reduction, conversion, reclamation, and disposal. 

(Author) 

DESCRIPTORS: ('Sanitary engineering, Solids), «jviews, storage. 
Handling, Collecting methods, Transportation, Incinerators, P*™^", 
Material separation. Garbage, Metals, Plastics, Glass, 
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Fluidized-Bed   Incineration  of  Selected carbonaceous  industrial  Wastes 

Battelle   Columbus  Labs.,   Ohio. 

Water  pollution control   research   series. 
AU982H2 FLD:   133,   68C,   68D        USGSDR7218 
Mar  72       92p 
PROJECT: EPA-12120-FYF 
MONITOR:   EPA-12120-FYF-03/72 
Paper copy available from GPO $1.00 as EPA12120FYF03/72. 

ABSTRACT; The feasibility of fluidized-bad incineration for selected 
carbonaceous industrial wastes was evaluated. The two-phase program 
consisted of an initial phase in which wastes trom the paint, 
plastics, rubber, and textile industries in Ohio were characterized, 
and a second phase in which various waste samples were obtained, 
analyzed, and experimentally incinerated in a 10 inch diameter 
fluidized-bed system. Results indicate that sludges from solvent 
recovery operations in the paint industry, sludges from primary 
treatment of process wastes from plastic manufacturing, flotation 
sludges, from primary treatment of synthetic rubber manufacture, and 
the waste from the viscose process of the textile industry can be 
incinerated in a fluidized-bed system without the production of 
noxious or toxic exhaust gases. The program also indicates that 
incineration of the various wastes significantly reduces their 
potential impact on stream pollution.  (Author) 

DESCRIPTORS: (»Industrial waste treatment, »Incinerators), (»Sludge 
disposal, Incinerators), (»Rubber industry, Industrial waste treatment 
), (»Textile industry, Industrial waste treatment), (»Fluidized bed 
processors, Incinerators), Paints, Plastics, Elastomers, Design, Air 
pollution, Combustion products, Cost estimates, Water pollution, 
Industrial wastes, Carbon, Ohio, Performance evaluation, waste 
disposal. Abatement 

IDENTIFIERS: »Solid waste disposal, »Water pollution abatement, »Paint 
industry 
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Ply  Ash-Pubber  Mixtures.     Studies on Skid  Resistance and  Durability 

Bureau  of  Bines,   Washington,   D.C.        (068   450) 

Sept. of Investigations 
AUTHOR:  Capp,   John  P.,  Makovsky,  Leo 
AQ352A4 FLD:   13F,   11J,   85D,   85D,   71R 
1972        16p 
RFPT NO:  BuBines-SI-7619 
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Addition  of sintered fly ash/bottom ash mixtures to rubber 
failed to increase the skid resistance of the resulting 
Wear, tensile and hot tear strengths, and resilience of the 
material,  as  determined  in  laboratory tests,  were 

tly less than  that of comparable rubber.  The material 
nsatisfactory for automobile and truck tire manufacture, but 
ve suitable as a filler in other rubber goods. Raw fly ash 
be satisfactorily compounded with rubber.  (Author) 
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Extraction,        and       recycling     of     Certain     Solid     Waste 

Great  Lakes   Research  Inst.,   Erie,   Pa. 

Evaluation, 
Components 

Final rept. 
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he  constituents  of  municipal solid waste are identified 
relative  weight  percentages typically found.  Recycling 

re established with respect to realistic criteria.  xhough 
was  performed  for  Erie,  Pennsylvania,  concepts may be 
ewhere.  Paper, ferrous metals, aluminum, and rubber tires 
in that order, with respect to desirability of extraction. 
glass,  and  plastics  are  listed  next  under additional 
A survey- of current technology is presented that briefly 
unit   processes   as   well  as complete  systems  under 

«any  unit  processes are found to be an outgrowth rrom 
tices.   A  device  called the  «Bowerman  Classitier' is 
nd  incorporated  into a system with potential to separate 
municipal waste.  The device operates on the principle of 
applied  to a moving fluid.  All else oeing held equal, 

elocity  will be  proportional  to  density  and  thus  a 
ay be effected.  (Author) 

DESCRIPTORS: (*Waste disposal, Materials recovery), (*Refuse disposal, 
Materials recovery), (.Classifiers. 'Waste treatment), Waste disposal 

waste papers, Metal scrap, Glass, Ceramics, Aluminum, Tires, Copper, 
Plashes' P Earthfills, Cost estimates, Industrial engineering, 
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Processing the Plastics from Urban Refuse 

Bureau of Mines, Bolla, HO.  Bolla Metallurgy Research Center. 

Technical progress rept. no. 5o 
AUTHOR: Holman, J. L., Stephenson, J. B. , Jensen, J. W. 
A4144G1    FLD: 13B, 111, 68C, 710   USGRDR721U 
Feb 72   24p* 
Report on Solid Waste Research program. 

ABSTRACT* In conjunction with its research program on separation, 
recovery! and recycling of metal, mineral, and energy-based materxals 
in urban refuse, the U.S. Bureau of Mines is developing means to reuse 
and recycle plastics discarded in raw municipal waste. Experimental 
work on plastic waste from a community collection has produced some 
guidelines for systematic methods of processing, including air 
classification, cleaning, separation, and use or disposal. Sink-float 
methods are a practical means of separation into types. Methods for 
final disposition of the plastic waste include refabrication, thermal 
decomposition and incineration.  (Author) 

DESCRIPTORS:   (*Waste disposal,  Materials recovery),  (»Plastics, 
♦Materials recovery), Refuse disposal.  Dry classifiers, Cleaning, 
Separation, Combustion, Incinerators, Urban areas, Pyrolysis, Hydrogen 
chloride, Fabrication 

IDENTIFIERS: *Solid waste disposal, *waste recycling 

PB-208 014   NTIS Prices: PC$3.00/MF$G.95 
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Approval of Polyvinyl Chloride Liquor Bottles 

Internal Revenue service, Washington, D.C. Alcohol, Tobacco and 
Firearms Div. 

Draft environmental impact statement. 
A3893G2    FLD: 13B, 68   USGBDR72Q8 
14 Feb 72   88p 
REPT NO: TREAS-IES-ATF-EIS-72-1 
MONITOR: ELR-1865 

ABSTRACT: Approval of the PVC liquor bottle will cause a partial 
replacement of glass liquor bottles byPVC liquor bottles. Such 
replacement will be reflected in the volume of PVc in the solid 
wasteload. The burning characteristics of PVC have been reported as 
having detrimental effects in solid waste disposal. As reported, when 
PVC material is incinerated, hydrochloric acid is produced which 
corrodes incinerator parts and pollutes the atmosphere. On the oasis 
of a review of independent studies on the incineration of PVC and 
other pertinent information, the, environmental impact of the PVC 
liquor bottle in solid waste disposal has been judged as 
insignificant. The disposal problems inherent in incinerating PVC 
will diminish as incinerator technology is advanced. 

DESCRIPTORS: (*Environmental surveys, Polyvinyl chloride), (*Polyvmyl 
chloride. Haste disposal), (*waste disposal, Environmental surveys), 
Combustion, Incinerators, Air pollution, Bottles, Plastics, 
Hydrochloric acid 

IDENTIFIERS: *Environmental impact statements 

PB-206 561-D   STIS Prices: PCS3.00 

'I'I8 



Bureau of Mines Research programs on Recycling and Disposal of 
Mineral-,Metal-, and Energy-Based Solid Wastes 

Bureau of Mines, Washington, D.C.   (068 4b0) 

information circular. 
AUTHOR: Kenaham, Charles B., Flint, Einar P. 
A3631D1    FLD: 13B, 68C   USGRDR7205 
1971   71p* 
REPT NO: BM-IC-8529 
See also report dated Mar 70, PB-190 647. 

ABSTRACT: A summary of Bureau of Mines research on utilization and 
disposal" of solid wastes is presented, accompanied by an extensive 
bibliography of related publications. Summarized is research in the 
following areas: Extraction of mineral, metal, and energy values from 
urban refuse; upgrading and recycling of automotive and related 
ferrous and nonferrous scrap; Utilization and stabilization of mine, 
mill, and smelter wastes; and Recovery and reuse of values from 
industrial waste products. A contract and grant program which 
supplements the in-house research and aids in the training of manpower 
in management of mineral-, metal-, and energy-based solid wastes is 
also discussed.  (Author) 

DESCRIPTORS: (*Waste disposal, »Materials recovery) , (*Waste treatment 
, Materials recovery), Bibliographies, Research projects, Refuse 
disposal. Incinerators, Glass, Metals, Plastics, pyrolysis. Mines, 
Metal scrap. Tailings, Industrial wastes. Stabilization, Oils, Fly ash 

IDENTIFIERS: *Waste recycling, Junked automobiles, Waste gas recovery, 
»Solid waste disposal 

PB-205 663   NTIS Prices: PCS4.75/MFS0.95 
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The Role of Packaging in Solid Waste Management 1966 to 1976 

Midwest Research Inst., Kansas City, Mo.   (230 350) 
AUTHOR: Darney, Arsen, Franklin, William E. 
A3271A3    FLD: 13D, 13B, 68C, 69M   0SGRDS72Ü1 
1969   217p* 
CONTRACT: PH-86-67-114 
HONITOB: EPA-SW-5c-69 
Library of Congress catalog card no. 76-601197. 
Paper copy available from GPO $2.25 as FS2.2:S04-8-966-76, 

ABSTRACT: packaging materials are increasing in quantity much more 
rapidly than the population, primarily because of the continuing rise 
in self-service merchandising. Per capita consumption, which «as UUU 
lb in 1958, is expected to be 661 lb in 1976. Until recently, no 
systematic analysis of the relationship between packaging and solid 
waste disposal had been undertaken. These interactions are defined, 
and the differences, with possible solutions, are explored. In the 
report packaging materials, consumption data from 1959 to 1966, and 
the outlook from 1966 to 1976 are discussed. Also covered are the 
areas concerned with disposability, analysis of the collectability, 
the resistance to disposal and processing, and the salvageability and 
reuse of packaging materials. Finally the mechanisms are explored to 
mitigate problems that arise from this type of waste: how research, 
education, incentive programs, taxes, and regulations can reduce the 
quantity and reduce the processing difficulties of this disposed 
material, yet save the natural resources from which packages are made. 

DESCRIPTORS: (*waste disposal, »packaging materials) , (»Management 
planning, packaging materials), (»Materials recovery, Packaging 
materials), Government policies. History, Forecasting, Demographic 
surveys, Economic analysis, Marketing, Environmental surveys. Taxes, 
Pollution, Consumption, Growth curves, Collection, Cost estimates, 
Metals, Glass, Plastics, Textiles, Wood products, Packaging papers, 
Cans 

IDENTIFIERS: *Solid waste disposal, *waste recycling 

PB-204 405   NTIS Prices: PC-GPO/MF50.95-NTIS 
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Rubber Reuse and Solid Waste Management. Part I. Solid Waste 
Management in the Fabricated Rubber Products Industry, 19&8. Part II. 
waste Rubber and its Reuse, 1968 

UNIROYAL, Inc., Naugatuck, Conn.  UNIROYAL Chemical Div.   (<*05 042) 
AUTHOR: Pettigrew, Robert J., Roninger» Frank H. 
A3123E4    FLD: 13B, 11J, 68C, 71H   USGRDR7123 
1971   128p 
CONTRACT: PH-86-68-208 
MONITOR: EPA-SW-22C-71 
Paper copy available from GPO $1.25 as stock no. 5502.0028. 

ABSTRACT: The study defines the solid waste management problem of the 
fabricated rubber products manufacturing industry for the production 
year 1968 and examines the reuse potential of the industry's waste, as 
well as the reuse potential of worn out rubber waste from the 
consumer, mostly tires and inner tubes. In the manufacture of 10./ 
billion pounds of salable rubber products in 1g&8, xt is estimated 
that 1,058 million pounds of solid wastes had to be disposed o£ at the 
fabricating locations and at a disposal cost of about $9.5 million. 
In most cases, contractors haul solid waste from the plant site for 
disposal elsewhere, generally to a landfill. For the entire industry, 
the weighted average cost for both in-plant collection and offsite 
disposal approximates $18 per ton of solid waste. In the rubber 
industry, retreaders, reclaimers, and tire splitters are reusing and 
recycling solid waste; however, the trend is downward for recycle or 
reuse. Other possibilities for reusing , rubber product waste are 
discussed. 

DESCRIPTORS: (»Elastomers, Waste disposal)/ (*Rubber industry, »Waste 
disposal), (»Materials recovery, Elastomers), Tires, Tire tubes, 
Regeneration (Engineering), Economic analysis, cost estimates, 
Earthfills, Bibliographies, Consumption rate 

IDENTIFIERS: »Solid waste disposal, »Waste recycling 

PB-203 619   NTIS Price: PC-GPO/MF$0.95-NTIS 
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Plastics Seen from an Environmental Point of View 

Royal Swedish Academy of Engineering Sciences, Stockholm« 

Plaster F^aen Miljoesynpunkt 
A2971A2    FLD: 13B, 68C   STAH0918 
1969   15p 
EEPT   NO:    IVÄ-SEDD-160 
Lang-   in   Swedish 

DESCRIPTORS:        »Plastics,        «Haste       disposal,        Combustion     products, 
Corrosion, Environment pollution,       Environmental       engineering, 
Hydrochloric  acid 

N71-30599       NTIS   Prices:   PCS3.Ü0   MFS0.95 
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Proceedings of fleeting on Environmental Pollution (2nd) 24-25 March 
1971, Sponsored by American ordnance Association 

Edgewood Arsenal Md   (401007) 

Special publication 
AUTHOR: Love, Solomon 
A2935B3    FLD: 13B, 68A, 68C, 68D   USGRDR7121 
Aug 71   226p 
3EPT NO: EA-SP-100-102 

ABSTRACT: The titles of the reports presented include: The joint role 
of Department of Defense and industry in protecting the environment; 
Changes in Federal organization for environmental control - changes 
flowing from the establishment of the Environmental Protection Agency; 
The air pollution story in Allegheny County; «Can the urban 
environment be managed«; Federal program for air monitoring 
technology; M34 demilitarization program Task Force EAGLE; Detection 
and protection aspects of Project EAGLE; Consideration in remote raman 
spectroscopy; Maryland's state and, local air quality control agencies 
»routine comprehensive air monitoring system«; Problems in meeting 
emission standards; The Environmental Protection Agency R and D 
program for water quality control; Nuclear power and the environment; 
Edgewood Arsenal's test area ecology program; Solid waste disposal 
from the state's point of view; Handling and incineration of 
pesticides, plastics, and hazardous chemicals; Advanced fluid bed 
incinerator. 

DESCRIPTORS: (*Air pollution, Symposia), (»Hater pollution. Symposia), 
Department of defense. Monitors, Raman spectroscopy, Maryland, 
Pennsylvania, urban areas, Incinerators, scientific research, Nuclear 
power plants, Radiological contamination, Ecology, Disposal, 
Wastes(Sanitary engineering), Plastics, Pesticides 

IDENTIFIERS:   »Solid waste  disposal,  »Government  policies,  Air 
pollution detection, EAGLE  project, Allegheny County (Pennsylvania), 
Hazardous materials, Chemical warfare agent decontamination, Remote 
sensing 

AD-729 929   NTIS Prices: PCS3.00  MFS0.95 
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Plastics in Solid Waste 

National Industrial Pollution Control Council, Washington, D.C. 

Sub-council rept. 
A2221C2    FLD: 13B, 111, 68c, 65D, 710, 86A   USGRDR711J 
Mar 71   24p 
Paper copy available from GPO $0.25/copy as 1/3.IN2/8:2P69. 

ABSTRACT: Plastics are being used for a variety of purposes, including 
packaging, because of their physical characteristics. The volume of 
plastics produced per year is increasing, and the production process 
involves thousands of facilities throughout the Nation. Many end uses 
for plastics are long terra such as insulation; consequently, the 
volume of plastic found in municipal refuse is not equivalent to the 
production volume. In fact plastics are a relatively minor component 
of municipal refuse by veight. Because plastics are non-biodegradaüle 
(generally speaking) and have high heat contents they may be 
incinerated with little difficulty in properly equipped incinerators. 
In future incinerator-power generating plants, plastics may serve as a 
valuable fuel source. 

DESCRIPTORS: (*plastics, »Waste disposal), {»Packaging, Waste disposal 
), Research, Containers, Chemical industry, Regeneration(Engineering) 

IDENTIFIERS: »Solid waste disposal, »Waste recycling 

COM-71-50086   NTIS Prices: PC-GPO/MFS0.95-NTIS 
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ECONOMIC ASPECTS OF OCEAN ACTIVITIES. VOLUME III. ECONOMIC ASPECTS 
OF SOLID HASTE DISPOSAL AT SEA 

Massachusetts Inst. of Tech., Cambridge.   {220 000) 
A1165K4    FLD: 13B, 68C, 65B   USGRDR7Q24 
Sep 70   134p* 
MONITOR: MSC-71-68 
See also Volume 2, PB-195 22a. 

ABSTRACT: The report concentrates on the economics (in a sense wide 
enough to include all costs and benefits) associated with the disposal 
of the solids normally found in the refuse collected by large coastal 
cities. It compares the market costs of various disposal alternatives 
and derives, through present value analysis, unit market disposal 
costs for sanitary land fill via rail haul, incineration on land, 
dumping of compacted bales at sea, and incineration at sea, pointing 
out the potential ecological problems inherent in each system, and the 
relevant available information.  (Author) 

DESCRIPTORS: (»Waste disposal, »Oceans), (»Refuse disposal, Oceans), ( 
»Economic analysis, Waste disposal), Benefit cost analysis, Cost 
estimates, Rural areas, urban areas. Political parties, Ecology, Water 
pollution. Incinerators, Earth fills, Rail transportation. Water 
transportation, Composts, Garbage disposal, Paper, Metals, Siass, 
Plastics, Automobiles 

IDENTIFIERS: »Solid waste disposal, »Waste recycling 

PB-195 225   NTIS Prices: HCJ3.00  MF$0.65 
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UNITED  STATES  DEPARTMENT OF COMMERCE 
National Technical Information Service 
5285 Port Royal Road 
Springfield, Virginia   22161 

Dear Customer: 

After January 1, 1977, NTIS began indicating a simple price code 
in bibliographic citations instead of a dollar price.  The price 
codes indicated in NTISearches can be converted to dollar amounts 
using the price list given on the reverse of this page. 

You will note the price list is divided into three sections: 

Standard Priced Documents and Microfiche 
Exception Priced Documents and Microfiche 
Computer Products (Magnetic Tape) 

As an example, if a citation indicates a price code A09 then the 
document is a standard priced item and will cost $9.00. 

Many citations will not include price codes for quite some time.  We 
would, therefore, like to give you some guidelines to assist in deter- 
ming the correct price for those citations not including a price code. 

(1) If a paper copy price code is not indicated, find the page count 
in the citation and look up the corresponding page range in the 
Standard Price Schedule, then pay the price indicated. 

(2) If the paper copy price printed in the citation is higher than 
the price indicated in the Standard Price Schedule, then pay the 
price printed in the citation. 

(3) Most microfiche are available for $3.00.  If the microfiche price 
printed in the citation is higher than $3.00, then pay the price 
printed in the citation. 

(4) For Computer Products (Magnetic Tape) contact NTIS for a price 
quote. 

We hope this price list and guidelines for its use will be helpful dur- 
ing this interim period when both price codes and non-current prices 
appear in the on-line searches.  If you have any questions, do not 
hesitate to telephone NTIS Customer Sales, (703) 557-4650. 


