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EXECUTIVE SUMMARY 

The U.S. Coast Guard Research and Development Center (USCG RDC) partnered with the Bureau of Safety 

and Environmental Enforcement Oil Spill Preparedness Division (BSEE OSPD) to execute systematic and 

unbiased evaluation of four different Type I sorbents with a technology readiness level (TRL) of 6-81 that 

might be of interest to spill responders. According to ASTM F726-17 (“Sorbent Performance of Adsorbents 

for use on Crude Oil and Related Spills”), Type I sorbents are defined as roll, film, sheet, pad, blanket, and 

web sorbents (ASTM, 2017). Oil spill responders frequently use this category of sorbents during oil spill 

incidents nearshore or at smaller spill sites. After RDC executed market research, and with agreement from 

product suppliers that RDC would make the results public, the project team selected four sorbents for testing 

at the National Oil Spill Response Research and Renewable Energy Test Facility (Ohmsett).  

The project team designed the test setup to provide the most relevant performance data that would predict 

how a sorbent might perform during typical field use. More specifically, the project team tested the 

sorbents’ maximum oil capacity, adsorption rate, water uptake, buoyancy, retrievability, and in one case, 

reusability for a manufacturer that provided a recovery system for processing the sorbents for reuse. This 

limited the reusability testing to AquaFlex®. The project team elected to test with diesel fuel and Hydrocal 

300 to represent both light and medium oil types that are often recovered with sorbents. 

RDC and BSEE OSPD recognize the need for independent evaluations of emerging pollution response 

technologies. BSEE OSPD recently began its new Testing of Oil Spill Technologies (TOST) initiative to 

evaluate oil pollution mitigation technologies to provide performance data to stakeholders, including 

technology developers. It was logical for RDC and BSEE OSPD to collaborate on this effort. Independent 

evaluations help to ensure that Federal On-Scene Coordinators (FOSCs) and other oil spill responders have 

access to reliable data about certain technologies before or during an active spill response. This would allow 

FOSCs to feel more comfortable about implementing newer technologies that may improve the overall 

response efficiency. The project team consulted with sponsors and stakeholders, and all agreed that 

evaluating promising Type I sorbents in 2022 would provide useful data to the spill-response community. 

This work is a follow-on to RDC’s project in 2017 that developed the Oil Spill Response Technology 

Evaluation Process. Available to the public, it describes a process that oil spill response subject matter 

experts can follow to thoroughly evaluate a new and emerging mechanical pollution response technology 

and summarize useful information for FOSCs. The project team used the evaluation guidelines to help select 

the four sorbents out of eight proposed by vendors. 

This report summarizes test results of each sorbent with diesel fuel and Hydrocal 300. The report presents 

conclusions and recommendations, but is not intended to be guidance for Government procurement 

strategies as the sorbents’ TRL were between 6 and 8. Instead, the report can be used as a knowledge 

product to inform FOSCs, Oil Spill Removal Organizations (OSROs), Area Committees, Federal/state 

agencies, and other spill responders on sorbent effectiveness and potential limitations for certain spill 

scenarios. This report will also help manufacturers better understand technology limitations and encourage 

product improvement. 

 
1 BSEE defines TRL 6 as “Full scale prototype demonstrated in relevant environments”, TRL 7 as “Integrated technology tested 

on a large scale or in open water”, and TRL 8 as “Final integrated system tested in real or relevant environment” (Panetta & 

Potter, 2016). 
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1 INTRODUCTION 

Mechanical pollution-response technologies are constantly improving, along with tactics and techniques in 

using them, for a wide range of oil spill incidents in different environments. With better knowledge of new 

and emerging mechanical-response technologies, U.S. Coast Guard (USCG) Federal On-Scene Coordinators 

(FOSCs) could respond to oil spills more effectively and with greater efficiency. Currently, USCG FOSCs 

lack an independent evaluation of these new and emerging technologies, which limits response effectiveness 

and prevents new tactics from being implemented with a high degree of confidence. Overcoming this could 

mitigate environmental damage during spills and allow for quicker, return-to-normal operations in the 

Marine Transportation System. 

During large scale responses, spill-response equipment manufacturers frequently approach Incident 

Commanders with the hope that responders will use their products during an active spill. This is both helpful 

and burdensome to the command structure and could require responders to first evaluate these technologies 

to determine the veracity of manufacturers' claims. This diverts the Incident Commanders’ attention from 

the response at hand. It would be cost effective and forward-leaning to have an independent evaluation of 

these technologies prior to the time of need. In 2017, USCG Research and Development Center (RDC) 

conducted a project to develop an Oil Spill Response Technology Evaluation Process. Available to the 

public, the process is a tool that oil spill response experts can follow to thoroughly evaluate new and 

emerging mechanical pollution response technologies and summarize information for FOSCs.  

In a parallel effort, the Bureau of Safety and Environmental Enforcement (BSEE) Oil Spill Preparedness 

Division (OSPD) began its Testing of Oil Spill Technologies (TOST) effort. The initiative allows BSEE 

OSPD to evaluate oil pollution mitigation technologies and provide performance data to stakeholders. 

Through systematic and unbiased testing, BSEE OSPD aims to collect data to facilitate decision making for 

oil spill preparedness and response operations.  

With similar project objectives, RDC and BSEE OSPD formed a partnership and agreed to conduct an 

independent evaluation of one specific type of new and innovative mechanical recovery equipment. After 

consulting with their respective stakeholders, RDC and BSEE OSPD agreed that for 2022, the technology of 

interest would be “Type I” adsorbents (or sorbents2). There is a significant amount of existing sorbent 

research targeting the use of advanced materials to enhance adsorption rate and/or capacity, the use of 

natural or recycled materials to reduce the use of plastics, the multiple reuses of sorbents that can reduce 

secondary waste, and the development of biodegradable materials to provide an environmental benefit. 

According to ASTM F726-17 (“Sorbent Performance of Adsorbents for use on Crude Oil and Related 

Spills”), Type I sorbents are defined as roll, film, sheet, pad, blanket, and web sorbents.  

Type I sorbents are used during most oil spills, typically in nearshore or other smaller spill sites. For oil 

spills in marsh environments, using sorbents is often the only feasible response option (Michel, 2022). 

Sorbent products are some of the most common products that equipment manufacturers approach FOSCs or 

 
2 In the oil spill response community, a sorbent is an interchangeable term that can be used for adsorbent or absorbent. In this 

report, the term “sorbent” is used to represent adsorbent only. Adsorption is the process that occurs when a liquid adheres or 

accumulates on the surface of a solid and the solid does not swell more than 50% in excess liquid. Absorption relies on capillary 

attraction; capillary force allows liquid to be taken up by the molecular structure within the solid material that causes the solid to 

swell by 50% or greater. There are many absorbent products currently available to oil spill responders, but they are not the focus 

of this technology evaluation. 
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Oil Spill Removal Organizations (OSROs) with during active spills. The RDC/BSEE team determined it 

would be cost-effective and forward-leaning to have a Government evaluation of these new technologies 

prior to the time of need.  

2 PURPOSE, EXPERIMENTAL SETUP, AND EVALUATION METHODS 

From October 17 to 28, 2022, the project team conducted a series of experiments at Ohmsett’s chemistry lab 

and high bay area in accordance with a defined test plan (see APPENDIX B). The project team used the 

chemistry lab to conduct ASTM F726-17 experiments to collect the sorbents’ maximum oil capacity and 

adsorption rate data for 24 hours (Figure 1). 

 

Figure 1. Ohmsett’s chemistry lab used for ASTM F726-17 tests. 

The project team used Ohmsett’s high bay area and two metal fluid trays to measure volume of water uptake 

and retrievability (Figure 2). Ohmsett staff equipped one tray with an electric motor and the other without 

one to assess sorbent performance in mix-energy and static conditions. This area was also used to test the 

reusability of the AquaFlex®’s Open-Cell® foam sorbent. 

 

Figure 2. Ohmsett’s high bay area with two fluid test trays. 
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The project team tested all sorbent products with diesel fuel and Hydrocal 300 (see 7APPENDIX A for 

Safety Data Sheet of each fuel). Hydrocal 300 is a naphthenic base oil used extensively at Ohmsett for 

testing oil spill response products due to its stable properties. Table 1 lists properties of each test fluid.  

Table 1. Test fuel characteristics. 

Test Fuel Temperature (°C) Viscosity (cP) Density (g/cm3) 

Hydrocal 300 20 199.7 0.9023 

Diesel 20 9.52 0.8460 

 

The project team considered testing with a more viscous oil, but due to the fact that sorbents are often used 

in spills of light to medium oil types, the project team determined that diesel fuel and Hydrocal 300 were 

appropriate test oils. 

2.1 Purpose of Sorbent Evaluation 

The primary purpose of this effort was to provide performance data on how a sorbent might perform during 

typical field use. RDC and BSEE OSPD designed the experiments to determine the following characteristics 

of each sorbent: 

• Maximum oil capacity: A volume measurement of oil adsorbed, where sorbent contact with 

additional oil, or a longer exposure time, will not add to the volume. In field use, it is not likely a 

sorbent will have sufficient contact time with oil to reach its maximum capacity, but this 

measurement provides an indication of potential oil recovery. For these tests maximum oil capacity 

was tested up to 24 hours of adsorption. 

• Adsorption rate: A measurement of the time required for a sorbent to reach maximum oil capacity. 

(See Section 2.3.1.) 

• Buoyancy: The ability of the sorbent to remain afloat indicated typically by a portion of the sorbent 

having freeboard. 

• Sorbent water uptake: The volume of water adsorbed when deployed onto an oil-on-water slick. 

• Field retrieval: A measure of sorbent tear strength indicating the ability to retrieve it from a spill 

when fully saturated.  

• Reusability: The ability of the sorbent to retain its initial performance after repeated 

adsorption/desorption cycles using a manual/electric wringer system. Note: This evaluation 

parameter applies to AquaFlex®’s product only. 

2.2 Sorbent Selection Process 

In late 2021, RDC issued a Request for Information (RFI) as part of its market research effort to collect 

information on new and innovative sorbents with a technology readiness level (TRL) of 6 to 8 that would be 

of interest to spill responders. TRLs were defined in the RFI based on those developed specifically for oil 

spill response technologies and equipment (Panetta and Potter, 2016). The project team (RDC and BSEE 

OSPD project managers) was interested in sorbents that can provide any advantage over those traditionally 

used in response operations. The RFI focused both on sorbent innovation as well as how the sorbent would 

be used in the field, i.e., how it will be deployed and retrieved and how reusable sorbents will be processed. 

Reusable sorbents would be considered for testing only if the sorbent provider also provided its own sorbent 
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recovery system. Other requested information included effectiveness with different types of oil, its 

estimated TRL, previous test data, previous use with actual spills (if any), ease of use, and other criteria 

related to technical/background information about the sorbent, and the manufacturer’s qualifications in the 

field of oil spill response. The project team received eight white papers from different sorbent 

manufacturers. 

The project established a Technical Evaluation Team (TET) and it executed an evaluation of each white 

paper against the criteria in USCG's Oil Spill Response Technology Evaluation Process (available at 

https://discover.dtic.mil, report number CG-D-05-20). The objective was to identify the most promising 

sorbents (i.e., those that rated highly against the evaluation process criteria) for testing at BSEE’s National 

Oil Spill Response Research & Renewable Energy Test Facility (Ohmsett). The TET selected four sorbent 

products (Section 2.2.1). Each manufacturer accepted an invitation to have their products tested using the 

ASTM F726-17 guidelines and the recently developed sorbent field scale test protocol (Section 2.3.1). They 

also consented to allow RDC and BSEE OSPD to share the Ohmsett test data in this publicly available 

report. BSEE OSPD funded all associated testing expenses. 

2.2.1 Sorbent Products 

The project team evaluated the following four sorbent products as shown in Figure 3: 

 

Figure 3. Selected sorbents for Ohmsett testing. 

AquaFlex® is a sorbent manufacturer that previously tested its products multiple times at Ohmsett. The 

Open-Cell foam has been previously used in spills, including Deepwater Horizon in 2010 and thus its TRL 

is 9. However, its reusability performance had not been independently evaluated and was of interest to the 

https://discover.dtic.mil/
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project team. The product itself is manufactured from an elastomeric, medical grade polymer (Smith, 2022) 

and was provided to the project team in a 20” wide roll. AquaFlex® states that it can adsorb a maximum of 

32 times its weight in oil, remains buoyant when fully saturated, and performs well in many different 

environmental scenarios and across a wide range of fuel types (Smith, 2022). AquaFlex® also provided its 

electric wringer system for the project team’s use to evaluate its product’s reusability (Figure 4). 

 

Figure 4. Sorbent hand wringer system provided by AquaFlex® to test reusability. 

Earthwise Sorbents manufactures products based on recycled and repurposed foam/fabric materials. It 

repurposes polyurethane wastes from surfboards into sorbent pillows. They also recycle polypropylene 

wastes from other vendors into melt-blown pads that can be sized to many dimensions (Mullen, 2022). 

Earthwise Sorbents does not intend for their sorbent pads to be reusable. Based on Earthwise Sorbents’ 

white paper, TET members estimated their product to be TRL 7 as they did not find evidence that Earthwise 

Sorbents previously tested their products with crude oil. Although their products appeared to be common 

sorbent pads, the base materials intrigued the TET members enough to warrant Ohmsett testing. Earthwise 

Sorbents provided its sample to the project team in a 36” wide roll. 

Imbibitive Technologies originally submitted a white paper for its Imbiber Beads® product. However, as a 

loose sorbent, the TET determined it was not qualified as a Type I sorbent. In a resubmittal, Imbibitive 

Technologies proposed Imbiber Fiber™ for their consideration. Imbiber Fiber™ is a prototype that has 

Imbiber Beads® entrained into non-woven melt-blown polypropylene fabric pads sized 12” x 15” 

(Brinkman, 2022a). It has many similar properties as Imbiber Beads® and the beads, made of solid polymer 

structure, are claimed to “swell” two to three times their original size (Brinkman, 2022b) 3. Imbibitive 

Technologies also indicates that their product can perform in a wide variety of environmental conditions and 

across several oil types (Brinkman, 2022b). TET members estimated its TRL to be 6 to 7. 

Imbibitive Technologies sent three different prototypes to Ohmsett, each containing different concentrations 

of Imbiber Beads®. The available concentrations were 30 grams of Imbiber Beads® per square feet (ft2) of 

polypropylene fabric pad, 56 g/ft2, and 70 g/ft2. Since the project team requested only one type of sorbent 

sample from each manufacturer, Imbibitive Technologies’ representative selected their 30-g/ft2 sample to be 

tested. 

 
3 TET members accepted Imbibitive Technologies’ resubmittal on the basis that Imbiber Beads®, an absorbent, would be fully 

entrained within polypropylene fabric pads. TET members determined this new design warranted further consideration and testing 

at Ohmsett along with other adsorbents. 
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MFNS Technologies developed its Oleophilic, Hydrophobic, and Magnetic Sponge (OHM Sponge™) to be 

able to selectively adsorb oil from any mixture of oil and water. MFNS Technologies prepares the OHM 

Sponge™ by coating a nanocomposite (made of Fe3O4 magnetic nanostructures and graphite) layer on a 

base polyurethane sponge, which allows it to adsorb up to 30 times its weight in oil according to MFNS 

Technologies (Dravid et al., 2022). This dip-coating technology is compatible with any size/shape of 

sponge. Currently, MFNS Technologies is considering manufacturing “typical sorbent sizes” to be used for 

cleanup (e.g., 12” x 12” x 0.5”). They also claim that OHM Sponge™ can adsorb all types of oil in a variety 

of environmental conditions, including fresh and salt water. MFNS Technologies states that the OHM 

Sponge™ is reusable and can be hand wrung or wrung with a mechanical wringer system (Dravid, 2023). 

However, reusability was not tested because a recovery system was not provided. TET members estimated 

its TRL to be 6. MFNS Technologies provided multiple samples sized at 6.0” x 11.5” x 0.5”.  

2.3 Evaluation Methods 

2.3.1 ASTM F726-17 Standard (Maximum Oil Capacity and Buoyancy) 

The RDC and BSEE OSPD team used the ASTM F726-17 standard to evaluate each sorbent’s maximum oil 

capacity and buoyancy. The standard includes the Oil Adsorption-Short test (15-minute adsorption) and the 

Oil Adsorption-Long test (24-hour adsorption). The sorbent’s oil capacity at the 24-hour mark represents its 

maximum oil capacity. The standard does not include quantitative testing of sorbents in oil and water. In 

previous sorbent experiments following the ASTM 726-17 standard, BSEE OSPD noted that most sorbents 

reached near-maximum oil capacity in a few hours or less. In response, the project team added a 3-hour 

adsorption test, not included in the standard, to provide additional data about the sorbent’s oil capacity 

between 15 minutes and 24 hours.  

With three data points about the sorbent capacity over 24 hours, the project team could determine each 

sorbent’s adsorption rate category. BSEE OSPD developed adsorption rate categories (Table 2) to make it 

easier for responders or researchers to understand how fast the sorbent can be expected to adsorb different 

types of oil or fuel. RDC and BSEE OSPD project managers discussed how the adsorption rate category 

should be applied to a sorbent based on three data points. They agreed that a sorbent is considered to have 

reached near-maximum adsorption when the change in the average ratio of oil mass to dry sorbent mass 

between subsequent measurements is 10% or less. For example, a sorbent that receives Category I has less 

than 10% increase in the average oil mass to dry sorbent mass ratio between 0.25 hour and 3-hour oil 

capacity measurements. 

Table 2. Adsorption rate categories. 

Adsorption Rate Category Time to Near-Maximum Oil Capacity (hours) 

I 0.25 or less 

II Greater than 0.25 and less than 3.0 

III Greater than 3.0  

 

The categories are newly defined and not standardized. While the adsorption rate category is not specifically 

called out in ASTM F726-17, it is a useful metric to determine how quickly an adsorbent reaches near-

maximum oil capacity.  
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The project team tested each sorbent sample in aluminum trays, one filled with pure diesel and the other 

filled with Hydrocal 300.The project team followed ASTM F726-17 procedures including proper sorbent-

sample sizing (13 cm x 13 cm) (Figure 5), conditioning of the sorbents, 30-second drip time, and triplicate 

testing. 

 

Figure 5. Cutting sorbent sample to proper ASTM size (13 cm x 13 cm). 

From ASTM 726-17, the sorbent oil capacity (or oil adsorbency4) is calculated as the ratio of the total mass 

of oil adsorbed to the sorbent’s dry weight as shown in Equation 1 and is measured as gram over gram (g/g). 

Equation 1. Oil adsorbency 

𝑜𝑖𝑙 𝑎𝑑𝑠𝑜𝑟𝑏𝑒𝑛𝑐𝑦 =
𝑆𝑆𝑇 − 𝑆0

𝑆0
 

 

where SST is the weight of sorbent sample at the end of each test run and S0 is the initial dry sorbent weight. 

 

Throughout the ASTM F726-17 tests as well as sorbent water uptake tests (which is not included in the 

standard) the project team recorded qualitative observations about the buoyancy of each sorbent sample. In 

real-world spill scenarios, the sorbent’s ability to maintain buoyancy during oil uptake is important to its 

effectiveness and for responders to be able to locate and retrieve it. 

2.3.2 Sorbent Water Uptake 

Another aspect of this sorbent evaluation was to determine each sample’s ability to selectively adsorb oil in 

the presence of water. There is no existing ASTM test standard to quantify a sorbent’s oil capacity when 

exposed to both oil and water. Several years ago, Ohmsett/BSEE developed a field-scale test method called 

 
4 Oil capacity and oil adsorbency are used interchangeably in ASTM F726-17 
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“Sorbent Water Uptake Tests with Oil” that intentionally calls for a relatively thin oil slick on the water 

surface. This setup exposes a sorbent sample to an oil volume that is less than the sorbent’s known 

maximum capacity, ensuring that the sorbent contacts both oil and water. The project team used filtered 

water from Ohmsett’s main tank with a measured salinity of 27 parts per thousand. 

For each test, Ohmsett staff calculated the initial oil volume by halving the sorbent’s maximum oil capacity 

(by volume) as determined by the ASTM F726 Oil Adsorption – Long Test (24-hours) result. This volume 

was then scaled to appropriately match each sorbent size tested during this set of tests. Ohmsett staff added 

water and this oil volume to two aluminum sheet metal test trays (1 m x 1 m x 0.2 m), creating a thin surface 

slick. Ohmsett staff then placed dry sorbent samples on a sample rack made of aluminum frames and thin 

gauge wire mesh. This was connected to a load cell (Figure 6) to record their weight, and then lowered it 

into the tray with oil and water. Once 15 minutes passed, the team lifted the rack from the tray and allowed 

the sorbents to drip for 30 seconds. After recording the sorbents’ total fluid weight, the team lowered the 

rack back into the tray for another 15-minute, 30-second drip cycle. After recording weight for the second 

time, the team returned the sorbent to the oil/water mixture for 30 additional minutes for a total oil/water 

adsorption time of 60 minutes. 

 

Figure 6. Left: Hoist-mounted load cell read-out configuration for raising/lowering the support rack.  

Right: Digital read-out display. 

If the change in total fluid weight between the 30-minute and 60-minute marks was greater than 5 percent, 

the project team returned the sorbents back into the tray for an additional 30 minutes. It repeated this 

process until the change between measurements was less than 5 percent. The project team agreed that 5 

percent was a reasonable value to indicate that the sorbent had reached maximum fluid capacity given the 

time it took to conduct each test. 

The project team was interested in learning how each sorbent sample performed in the water uptake tests in 

both static/quiescent and mix-energy conditions (Figure 7). To achieve mix-energy conditions, the team 

connected one of the test trays to an eccentric drive, a variable speed right-angle gear reduction that allows 

for controlled speed in the range of 30-80 cycles per minute. The drive roller with an eccentricity of ½-inch 

provided a 1-inch overall stroke distance. During testing, Ohmsett staff maintained the speed at 

approximately 60 cycles per minute, yielding surface waves approximately ½ inch high. The other test tray 

was left undisturbed. 



  

Emerging Pollution Response Technology: Adsorbents  
 

9 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 

 

Figure 7. Left: Two test trays for water uptake tests. Right: Eccentric drive used for mix-energy conditions. 

The project team was interested in learning about each sorbent’s ratio of oil adsorbed to the sorbent’s dry 

weight as well as the amount of water adsorbed. Calculating both outcomes required the project team to 

measure the volume of oil not adsorbed (i.e., the oil that remained in the test tray at the very end of a test 

run) (Coolbaugh and McKinney, 2021). Equation 2 shows the simple calculation. 

Equation 2. Volume of oil in sorbent. 

𝑉𝑆 = 𝑉𝑖 − 𝑉𝑇 

 

Where VS is volume of oil in the sorbent, Vi is initial oil volume, and VT is oil volume measured in the tray. 

The project team calculated the oil weight in the sorbent using the oil/diesel fuel’s known densities from 

Table 1. With the sorbent’s dry weight, weight of oil adsorbed by the sorbent, and final weight of all fluid 

adsorbed, the team calculated the water weight adsorbed (Equation 3). 

Equation 3. Weight of water in sorbent. 

𝑆𝑊 = 𝑆𝑓 − 𝑆𝑂 − 𝑆𝑑 

 

Where SW is the weight of water in the sorbent, Sf is the final measured weight of the sorbent with oil and 

water, SO is the weight of oil adsorbed by the sorbent, and Sd is the sorbent’s dry weight. 

Once the project team determined the weight of water in the sorbent, it could then calculate the ratio of the 

adsorbed oil to the sorbent’s dry weight, which indicates its performance in the presence of water. The 

project team was also able to compare the amount of oil and water picked up by the same sorbent to 

determine how oleophilic or hydrophobic it was. This represents a more realistic adsorption value given that 

responders are concerned with responding to oil spills that enter natural water bodies.  

2.3.3 Retrievability 

The ability of oil spill responders to easily retrieve sorbents from the field is an important consideration for 

effective response operations. Responders need the sorbents to be highly visible during recovery (i.e., 

floating) and to be able to remain structurally intact during the retrieval process. Using a pitchfork is a 

common approach for retrieving sorbents; responders may use one to either pick up a sorbent from 

underneath or by penetration. 
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At Ohmsett, the project team designed the retrievability test to be destructive. It decided to impose the most 

stringent yet practical approach of retrieving fully saturated sorbents (with water and oil) by using a single, 

typical pitchfork prong formed into a hook and suspended on a load cell (Figure 8). The objective was to 

first assess if a fully adsorbed sorbent would tear under its own weight when lifted out of the fluid on the 

hook. If a sorbent did not remain intact under its own weight it was considered to fail this test. If it remained 

intact, the project team recorded the load at which the sorbent would fail by pulling on it straight down with 

both hands. 

 

Figure 8. Retrievability test with load cell measuring tear force. 

2.3.4 Reusability (AquaFlex® only) 

The final aspect of the project team’s evaluation was to determine a sorbent’s reusability, or how well it can 

recover, retain, and allow oil extraction through a wringer system after repeated uses. However, this test was 

limited to AquaFlex®’s Open-Cell Foam only since it was the only manufacturer that elected to provide its 

own wringer system called the ECO HydroFlex™ (Figure 9). As part of an agreement between RDC and 

AquaFlex®, RDC did not allow other samples to be tested with the ECO HydroFlex™.  

 

Figure 9. ECO HydroFlex™, an electric wringer system provided by AquaFlex®. 
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The project team measured the Open-Cell Foam’s reusability performance by taking a similar approach with 

the sorbent water uptake tests. The team put the sample into the aluminum test tray with oil and water in 

static conditions to allow uptake of oil over 15 to 20 minutes. After a 30-second drip time, Ohmsett staff 

weighed the sample, ran it through the ECO HydroFlex™ system twice (Figure 10), and then weighed the 

sample again. The team used a squeegee to collect all fluids wrung from the sample in the wringer tray and 

measured both oil and water volume. The team then poured the extracted fluids back into the test tray for 

another adsorption/desorption cycle. The project team aimed for at least 10 cycles per sample with diesel 

fuel and water, Hydrocal 300 and water, pure diesel fuel, and pure Hydrocal 300. 

 

Figure 10. AquaFlex® sorbent sample tested for reusability performance. 

The project team also made qualitative observations about ECO HydroFlex™’s ease of use and whether it 

was feasible to use in the field during an actual spill response incident. 

3 FINDINGS 

3.1 ASTM F726-17 Standard (Maximum Oil Capacity and Buoyancy) 

3.1.1 AquaFlex® 

AquaFlex®’s Open-Cell Foam was successfully tested in accordance with the ASTM standard without any 

samples needing repeat tests. Table 3 and Table 4 show AquaFlex®’s adsorption results over 15 minutes, 3 

hours, and 24 hours and its adsorption rate category for both diesel and Hydrocal 300. 
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Table 3. ASTM F726-17 test results for AquaFlex®. 

15 MINUTE - SHORT TEST 

OIL TYPE 
OIL TEMP 

(°C) 

SORBENT 
SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS 

(g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING / 
SUNK 

Hydrocal 
300 

21.8 4.14 51.81 11.51 12.14 -5.16 Floating 

Hydrocal 
300 

21.8 4.19 55.71 12.30 12.14 1.28 Floating 

Hydrocal 
300 

21.8 4.12 56.08 12.61 12.14 3.88 Floating 

Diesel 22.4 4.24 90.47 20.34 20.35 -0.07 Floating 

Diesel 22.4 4.27 89.80 20.03 20.35 -1.58 Floating 

Diesel 22.4 4.20 91.08 20.69 20.35 1.64 Floating 

3 HOUR - CUSTOM INTERVAL TEST 

OIL TYPE 
OIL TEMP 

(°C) 
SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS 

(g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING / 
SUNK 

Hydrocal 
300 

22.7 4.14 87.61 20.16 20.65 -2.36 Floating 

Hydrocal 
300 

22.7 4.19 94.95 21.66 20.65 4.90 Floating 

Hydrocal 
300 

23.0 4.12 87.03 20.12 20.65 -2.54 Floating 

Diesel 24.3 4.24 95.34 21.49 21.65 -0.75 Floating 

Diesel 24.3 4.27 95.79 21.43 21.65 -0.99 Floating 

Diesel 24.3 4.20 96.71 22.03 21.65 1.74 Floating 

24 HOUR - LONG TEST 

OIL TYPE 
OIL TEMP 

(°C) 
SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS 

(g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING / 
SUNK 

Hydrocal 
300 

21.1 4.14 93.63 21.62 22.13 -2.30 Floating 

Hydrocal 
300 

21.1 4.19 101.69 23.27 22.13 5.17 Floating 

Hydrocal 
300 

20.9 4.12 92.66 21.49 22.13 -2.87 Floating 

Diesel 21.2 4.24 98.99 22.35 22.52 -0.75 Floating 

Diesel 21.2 4.27 99.38 22.27 22.52 -1.08 Floating 

Diesel 21.2 4.20 100.50 22.93 22.52 1.83 Floating 
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Table 4. Adsorption rate category for AquaFlex® samples by oil type. 

OIL TYPE 

MAXIMUM 
OIL 

CAPACITY 
(g/g) 

CHANGE 
BETWEEN 15-
MIN AND 3-HR 

AVERAGES 
(%) 

CHANGE 
BETWEEN 3-

HR AND 24-HR 
AVERAGES 

(%) 

NEAR-
MAXIMUM 

OIL 
CAPACITY 

(g/g) 

TIME TO 
“NEAR-

MAXIMUM” 
OIL 

CAPACITY 
(hour) 

ADSORPTION 
RATE 

CATEGORY 

Hydrocal 
300 

22.13 70.1 7.17 20.65 
>0.25 and 

≤3.0 
II 

Diesel 22.52 6.39 4.02 20.35 ≤0.25 I 

 

AquaFlex® showed similar oil capacity for both Hydrocal 300 and diesel fuel, except that in the first 15 

minutes, there was slower adsorption rate of Hydrocal 300 compared with that of diesel fuel (12.14 g/g and 

20.35 g/g, respectfully). AquaFlex®’s samples’ capacity at the 3-hour mark with Hydrocal 300 averaged 

20.65 g/g. Between 3 and 24 hours, the average capacity of the samples increased by only 7.17% to a 

maximum oil capacity of 22.13 g/g. AquaFlex®’s adsorption rate category with Hydrocal 300 is II. 

AquaFlex®’s samples recovering diesel reached 20.35 g/g capacity after just 15 minutes and adsorbed an 

additional 6.39% between 15 minutes and 3 hours making them an adsorption rate category I for diesel 

recovery. The average capacity increased by an additional 4.02% to a maximum oil capacity of 22.52 g/g 

between 3 hours and 24 hours. Figure 11 shows the AquaFlex® sample floating in the tray with diesel fuel. 

 

Figure 11. AquaFlex® sample in diesel oil for ASTM F726-17 test. 

The project team noted that AquaFlex® samples remained buoyant for the entire 24-hour test period in both 

Hydrocal 300 and diesel fuel. 

3.1.2 Earthwise Sorbents 

Table 5 and Table 6 show the ASTM results of the six Earthwise Sorbents Oil-Only Heavyweight Pad 

samples and their adsorption rate categories for both diesel and Hydrocal 300. The tables do not include the 

results of Earthwise Sorbents’ first test run with Hydrocal 300 because the adsorption capacity of one 

sample pad deviated by more than 15% (16.05% in this case) from the mean value of the three runs. If the 

deviation value is greater than 15%, the ASTM standard requires a replicate test with three new samples. 

During the second ASTM test with Hydrocal 300, all three samples’ adsorption capacities were within the 
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15% deviation and thus acceptable. Earthwise Sorbents did not need a repeat test with diesel fuel as all 

values were within acceptable range, although one sample showed higher oil capacity than the other two. 

Table 5. ASTM F726-17 test results for Earthwise Sorbents. 

15 MINUTE – SHORT TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SORBENT 
SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

20.2 4.86 47.86 8.85 8.97 -1.34 Floating 

Hydrocal 
300 

20.2 4.60 47.15 9.25 8.97 3.14 Floating 

Hydrocal 
300 

20.2 5.23 51.29 8.81 8.97 -1.80 Floating 

Diesel 22.4 4.78 39.93 7.35 6.71 9.54 Floating 

Diesel 22.4 4.45 33.04 6.42 6.71 -4.29 Floating 

Diesel 22.0 4.83 35.55 6.36 6.71 -5.25 Floating 

3 HOUR – CUSTOM INTERVAL TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

22.3 4.86 48.10 8.90 8.925 -0.22 Floating 

Hydrocal 
300 

22.3 4.60 47.32 9.29 8.92 4.15 Floating 

Hydrocal 
300 

22.6 5.23 50.03 8.57 8.92 -3.93 Floating 

Diesel 23.4 4.78 45.63 8.55 7.60 12.45 Floating 

Diesel 23.4 4.45 35.76 7.04 7.60 -7.42 Floating 

Diesel 23.2 4.83 39.69 7.22 7.60 -5.03 Floating 

24 HOUR – LONG TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

20.1 4.86 49.77 9.24 9.28 -0.47 Floating 

Hydrocal 
300 

20.1 4.60 48.41 9.52 9.28 2.58 Floating 

Hydrocal 
300 

20.0 5.23 52.76 9.09 9.28 -2.11 Floating 

Diesel 21.2 4.78 46.89 8.81 7.89 11.68 Floating 

Diesel 21.2 4.45 37.55 7.44 7.89 -5.70 Floating 

Diesel 21.1 4.83 40.65 7.42 7.89 -5.98 Floating 

 
5 Between 15 minutes and 3 hours, one sample’s mass decreased from 51.29 g to 50.03 g. One possible explanation is that the drip 

time at the 3-hour mark may have been slightly longer than the drip time at the 15-minute mark by a few seconds. However, all 

samples were within 15% of the mean and thus acceptable according to ASTM F726-17. 
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Table 6. Adsorption rate category for Earthwise Sorbents’ samples by oil type. 

OIL TYPE 

MAXIMUM 
OIL 

CAPACITY 
(g/g) 

CHANGE 
BETWEEN 15-
MIN AND 3-HR 
AVERAGES (%) 

CHANGE 
BETWEEN 3-

HR AND 24-HR 
AVERAGES (%) 

NEAR-
MAXIMUM 

OIL 
CAPACITY 

(g/g) 

TIME TO 
“NEAR-

MAXIMUM” 
OIL 

CAPACITY 
(hour) 

ADSORPTION 
RATE 

CATEGORY 

Hydrocal 
300 

9.28 -0.56 4.04 8.97 ≤0.25 I 

Diesel 7.89 13.3 3.82 7.60 
>0.25 and 

≤3.0 
II 

 

With Hydrocal 300 and diesel fuel, the Oil-Only Heavyweight Pad samples showed an average maximum 

oil capacity of 9.28 g/g and 7.89 g/g, respectively. With Hydrocal 300, Earthwise Sorbents appeared to 

reach near-maximum capacity in the first 15 minutes, with an average value of 8.97 g/g. Between 15 

minutes and 24 hours, this value increased by 3.46% to 9.28 g/g. Earthwise Sorbents’ adsorption rate 

category is I for Hydrocal 300 (Figure 12). 

 

Figure 12. Oil-Only Heavyweight Pad sample floating in tray during ASTM F726-17 tests with Hydrocal 300. 

The Oil-Only Heavyweight Pad samples showed lower oil capacity and slightly slower adsorption rate with 

diesel fuel, with an average value of 6.71 g/g after the first 15 minutes. After 24 hours, the samples averaged 

7.89 g/g. The slightly slower adsorption rate gave the Oil-Only Heavyweight Pads an adsorption rate category II 

for diesel.  

3.1.3 Imbibitive Technologies 

The project team tested with Imbibitive Technologies’ Imbiber Fiber™ prototype at the 30 g/ft2 

concentration of Imbiber Beads®. Table 7 does not include results from the first run with Hydrocal 300 due 

to two samples deviating from the mean oil capacity at the 15-minute and 3-hour marks by approximately 

20%. This is greater than the 15% deviation allowed in the ASTM F726-17 standard. The second run 

yielded acceptable results. Table 8 shows the adsorption rate categories for both diesel and Hydrocal 300. 
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Table 7. ASTM F726-17 test results for Imbibitive Technologies (30 g/ft2 pad). 

15 MINUTE - SHORT TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SORBENT 
SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

20.2 10.68 60.58 4.67 4.52 3.43 Floating 

Hydrocal 
300 

20.2 11.99 62.43 4.21 4.52 -6.88 Floating 

Hydrocal 
300 

20.2 10.86 61.61 4.67 4.52 3.45 Floating 

Diesel 20.0 11.18 122.56 9.96 9.62 3.54 Sunk 

Diesel 20.0 13.86 140.20 9.12 9.62 -5.26 Sunk 

Diesel 20.0 12.64 136.35 9.79 9.62 1.72 Sunk 

3 HOUR - CUSTOM INTERVAL TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

22.6 10.68 66.67 5.24 5.22 0.43 Floating 

Hydrocal 
300 

22.6 11.99 73.11 5.10 5.22 -2.34 Floating 

Hydrocal 
300 

22.7 10.86 68.63 5.32 5.22 1.91 Floating 

Diesel 21.0 11.18 138.76 11.41 11.11 2.71 Floating 

Diesel 21.0 13.86 161.31 10.64 11.11 -4.25 Floating 

Diesel 21.0 12.64 155.23 11.28 11.11 1.54 Floating 

24 HOUR - LONG TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

20.1 10.68 106.31 8.95 8.92 0.41 Floating 

Hydrocal 
300 

20.1 11.99 114.65 8.56 8.92 -3.98 Floating 

Hydrocal 
300 

20.1 10.86 111.16 9.24 8.92 3.57 Floating 

Diesel 20.3 11.18 142.70 11.76 11.57 1.67 Floating 

Diesel 20.3 13.86 172.28 11.43 11.57 -1.21 Floating 

Diesel 20.3 12.64 158.21 11.52 11.57 -0.46 Floating 
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Table 8. Adsorption rate category for Imbibitive Technologies samples by oil type. 

OIL TYPE 

MAXIMUM 
OIL 

CAPACITY 
(g/g) 

CHANGE 
BETWEEN 15-
MIN AND 3-HR 
AVERAGES (%) 

CHANGE 
BETWEEN 3-

HR AND 24-HR 
AVERAGES (%) 

NEAR-
MAXIMUM 

OIL 
CAPACITY 

(g/g) 

TIME TO 
“NEAR-

MAXIMUM” 
OIL 

CAPACITY 
(hour) 

ADSORPTION 
RATE 

CATEGORY 

Hydrocal 300 8.92 15.5 70.9 8.92 >3.0 III 

Diesel 11.57 15.5 4.14 11.11 
>0.25 and 

≤3.0 
II 

 

The results show that the Imbiber Fiber™ prototype had greater affinity for diesel fuel than Hydrocal 300, 

and that there was relatively slow oil uptake rate over the 24-hour period. With Hydrocal 300, the Imbiber 

Fiber™ prototype’s oil capacity averaged 4.52 g/g in the first 15 minutes. Between 15 minutes and 3 hours, 

the prototype samples’ capacity increased by 15.5% to 5.22 g/g. At the 24-hour mark, the maximum oil 

capacity average was 8.92 g/g, an increase of 97.3% from the 15-minute result making the Imbiber Fiber™ 

sorbent a category III adsorption rate when recovering Hydrocal 300. 

With diesel fuel, the Imbiber Fiber™ prototype appeared to reach near-maximum capacity after 3 hours 

with 11.11 g/g making it a category II adsorption rate. Between 3 hours and 24 hours, the oil capacity 

increased by only 4.14% from 11.11 g/g to 11.57 g/g. 

The project team noted that in the first 15 minutes with diesel fuel, the Imbiber Fiber™ prototype appeared 

to have sunk (Figure 13) but regained buoyancy at the 3-hour and 24-hour marks. In Hydrocal 300, the 

samples remained floating for the entire 24-hour period. 

 

Figure 13. Imbiber Fiber™ prototype sample undergoing 30-second drip time before being weighed in 

accordance with ASTM F726-17 standard. 

3.1.4 MFNS Technologies 

MFNS Technologies’ OHM Sponge™ appeared to perform very well with Hydrocal 300 but less so with 

diesel fuel. In the first 15 minutes, the OHM Sponge™ adsorbed an average of 36.40 g/g of Hydrocal 300 

(Table 9). After 24 hours, the oil capacity increased by only 1.73% to a value of 37.03 g/g, indicating that 

the sorbent reached near-maximum capacity in the first 15 minutes (Table 10). The project team also noted 
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that OHM Sponge™ reached near-maximum capacity with diesel fuel after 15 minutes although it adsorbed 

much less compared to Hydrocal 300 with 11.99 g/g. After 24 hours, the sorbent’s capacity with diesel fuel 

increased by 6.76% to a maximum oil capacity of 12.80 g/g. At the 3-hour mark, OHM Sponge™ in both 

Hydrocal 300 and diesel fuel were similar to the adsorption numbers at the 24-hour mark. OHM Sponge™ 

is classified as a category I adsorption rate for both diesel and Hydrocal 300. 

Table 9. ASTM F726-17 test results for MFNS Technologies. 

15 MINUTE - SHORT TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SORBENT 
SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

21.8 4.68 176.19 36.65 36.40 0.67 Sunk 

Hydrocal 
300 

21.8 4.66 175.69 36.70 36.40 0.82 Sunk 

Hydrocal 
300 

21.8 4.94 182.11 35.86 36.40 -1.48 Sunk 

Diesel 22.4 4.91 61.61 11.55 11.99 -3.72 Sunk 

Diesel 22.4 4.66 62.60 12.43 11.99 3.67 Sunk 

Diesel 22.7 4.59 59.67 12.00 11.99 0.05 Sunk 

3 HOUR - CUSTOM INTERVAL TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

23.2 4.68 175.60 36.52 36.37 0.41 Sunk 

Hydrocal 
300 

23.2 4.66 176.36 36.85 36.37 1.30 Sunk 

Hydrocal 
300 

23.4 4.94 181.56 35.75 36.37 -1.71 Sunk 

Diesel 24.3 4.91 62.68 11.77 12.02 -2.15 Sunk 

Diesel 24.3 4.66 60.91 12.07 12.02 0.39 Sunk 

Diesel 24.3 4.59 60.75 12.24 12.02 1.76 Sunk 

24 HOUR - LONG TEST 

OIL 
TYPE 

OIL TEMP 
(°C) 

SAMPLE 
MASS (g) 

SORBENT & 
OIL MASS (g) 

OIL MASS / 
SAMPLE 

MASS (g / g) 

THREE-
TEST 

AVERAGE 
(g / g) 

DEVIATION 
(%) 

FLOATING 
/ SUNK 

Hydrocal 
300 

20.9 4.68 179.01 37.25 37.03 0.60 Sunk 

Hydrocal 
300 

20.9 4.66 178.62 37.33 37.03 0.82 Sunk 

Hydrocal 
300 

20.7 4.94 185.24 36.50 37.03 -1.43 Sunk 

Diesel 21.2 4.91 68.28 12.91 12.80 0.85 Sunk 

Diesel 21.2 4.66 65.29 13.01 12.80 1.66 Sunk 

Diesel 21.2 4.59 61.86 12.48 12.80 -2.51 Sunk 
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Table 10. Adsorption rate category for MFNS Technologies samples by oil type. 

OIL TYPE 

MAXIMUM 
OIL 

CAPACITY 
(g/g) 

CHANGE 
BETWEEN 15-
MIN AND 3-HR 
AVERAGES (%) 

CHANGE 
BETWEEN 3-

HR AND 24-HR 
AVERAGES (%) 

NEAR-
MAXIMUM 

OIL 
CAPACITY 

(g/g) 

TIME TO 
“NEAR-

MAXIMUM” 
OIL 

CAPACITY 
(hour) 

ADSORPTION 
RATE 

CATEGORY 

Hydrocal 
300 

37.03 -0.082 1.81 36.4 ≤0.25 I 

Diesel 12.8 0.25 6.49 11.99 ≤0.25 I 

 

In all ASTM tests, the OHM Sponge™ samples were either partially submerged or fully submerged as 

shown in Figure 14.  

 

Figure 14. MFNS Technologies’ OHM Sponge™ partially sunken in tray filled with Hydrocal 300. 

3.2 Sorbent Water Uptake 

Table 11 and Figure 15 show the main findings of all sorbents’ water uptake tests with diesel fuel in both 

static and mix-energy conditions. The table lists each sample’s dry weight, the weight of diesel fuel 

dispensed, the weight of diesel and water that each sorbent took in, the percent water in the total fluid 

adsorbed, and the ratio of oil adsorbed to the dry sorbent weight. The sorbent samples are listed in 

alphabetical order. Figure 16 shows a sorbent (Earthwise Sorbents’ Oil-Only Heavyweight Pads) 

undergoing a typical water uptake test in static conditions and Figure 17 a typical sorbent water uptake test 

with mix-energy conditions (with OHM Sponge™). 
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Table 11. Amount of diesel fuel and water uptake by each sorbent. 

SORBENT 
VENDOR 

TEST 
CONDITION 

SORBENT 
DRY WEIGHT 

(lb) 

OIL 
DISPENSED 

(lb) 

OIL IN 
SORBENT (lb) 

WATER IN 
SORBENT (lb) 

PERCENT 
WATER IN 

SORBENT (%) 

OIL / DRY 
SORBENT 

WEIGHT (lb/lb) 

AquaFlex® Static 0.35 3.94 3.88 1.57 28.9 11.09 

AquaFlex® 
Mix-

Energy 
0.38 4.28 4.21 6.41 60.3 11.08 

Earthwise 
Sorbents  

Static 0.48 1.89 1.88 0.92 33 3.92 

Earthwise 
Sorbents 

Mix-
Energy 

0.46 1.82 1.8 0.34 16 3.91 

Imbibitive 
Technologies  

Static 0.64 3.70 3.64 3.34 47.9 5.69 

Imbibitive 
Technologies 

Mix-
Energy 

0.65 3.76 3.66 4.37 54.4 5.63 

MFNS 
Technologies 

Static 0.33 2.11 2.1 0.89 29.8 6.36 

MFNS 
Technologies 

Mix-
Energy 

0.33 2.11 2.11 4.18 66.5 6.39 

 

 

 

Figure 15. Oil capacity with diesel fuel in water for static and mix-energy conditions. 
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Figure 16. Oil-Only Heavyweight Pads in static conditions during a water uptake test. 

 

Figure 17. OHM Sponge™ in mix-energy conditions during a water uptake test. 

The project team noted that with diesel fuel, AquaFlex®’s Open-Cell Foam had oil capacities of 11.09 lb/lb 

and 11.08 lb/lb for static and mix-energy conditions, respectively. For all sorbents the amount of oil 

adsorbed was at least 97% or more of the oil dispensed, indicating that all sorbents recovered diesel 

effectively in the presence of water. Sorbent samples by AquaFlex®, Imbibitive Technologies, and MFNS 

Technologies picked up greater amount of water in mix-energy conditions compared to static conditions. 

Earthwise Sorbents’ Oil-Only Heavyweight Pads collected more water in static conditions than mix-energy 

conditions. Section 4 of this report provides additional analyses of sorbent water uptake results. 

Table 12 and Figure 18 show the sorbents’ findings with Hydrocal 300. 
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Table 12. Amount of Hydrocal 300 and water uptake by each sorbent. 

SORBENT 
VENDOR 

TEST 
CONDITION 

SORBENT 
DRY WEIGHT 

(lb) 

OIL 
DISPENSED 

(lb) 

OIL IN 
SORBENT (lb) 

WATER IN 
SORBENT (lb) 

PERCENT 
WATER IN 

SORBENT (%) 

OIL / DRY 
SORBENT 

WEIGHT (lb/lb) 

AquaFlex® Static 0.35 3.87 3.81 5.12 57.4 10.89 

AquaFlex® 
Mix-

Energy 
0.34 3.76 3.64 5.38 59.7 10.71 

Earthwise 
Sorbents  

Static 0.49 2.27 2.06 0.2 8.8 4.2 

Earthwise 
Sorbents  

Mix-
Energy 

0.48 2.23 2.02 0.54 20.9 4.21 

Imbibitive 
Technologies  

Static 0.63 2.81 2.68 0.06 2.2 4.25 

Imbibitive 
Technologies 

Mix-
Energy 

0.65 2.88 2.7 0.09 3.2 4.15 

MFNS 
Technologies  

Static 0.34 6.29 6.22 0.19 2.9 18.29 

MFNS 
Technologies 

Mix-
Energy 

0.35 6.48 6.45 5.28 45 18.43 

 

 

 

Figure 18. Oil capacity with Hydrocal 300 in water for static and mix-energy conditions. 

With Hydrocal 300, OHM Sponge™ had oil capacities of 18.29 g/g and 18.43 g/g for static and mix-energy 

conditions, respectively. All sorbents recovered 90% or more of the dispensed oil. Section 4 also discusses 

these findings in detail. 

For the final sorbent water uptake test, the project team used water without oil to determine each sorbent’s 

hydrophobicity. The team placed all four sorbents in two test trays without disturbance for approximately 

three full days (Figure 19 and Figure 20). 
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Figure 19. Water-only uptake test with AquaFlex® and MFNS Technologies’ sorbents. 

 

Figure 20. Water-only uptake test with Imbiber Fiber™ and Oil-Only Heavyweight Pads. 

Table 13 shows the results from the 3-day, water-only uptake tests with all four sorbents. 

Table 13. Amount of water uptake by each sorbent. 

SORBENT VENDOR DRY WEIGHT (lb) 
WATER IN 

SORBENT (lb) 
WATER (lb) / 

SORBENT (lb) 

AquaFlex® 0.26 0.48 1.85 

Earthwise Sorbents 0.16 0.22 1.38 

Imbibitive Technologies 0.16 0.17 1.06 

MFNS Technologies 0.11 0.18 1.64 
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3.3 Retrievability 

Table 14 lists results from the retrievability test in alphabetical order. The project team was unable to 

determine the tear weight for OHM Sponge™ in diesel fuel since the water/diesel uptake test took longer 

than expected, preventing the tear test from taking place.  

Table 14. Retrievability test results for all sorbents. 

SORBENT 
VENDOR 

TEST OIL 
LOADED 

WEIGHT (lb) 
TEAR 

WEIGHT (lb) 
NOTES 

AquaFlex® Diesel 1.96 7.76 After reusability test with 100% diesel 

AquaFlex® Hydrocal 300 5.29 17.16 - 

AquaFlex® Hydrocal 300 3.24 10.30 After reusability test with 100% Hydrocal 300 

Earthwise 
Sorbents 

None 1.34 3.76 
Tested with dry sample because two tear 
weight values showed big difference 

Earthwise 
Sorbents 

Diesel 3.90 24.48 - 

Earthwise 
Sorbents 

Hydrocal 300 3.55 4.87 - 

Imbibitive 
Technologies 

Diesel 2.24 6.25 - 

Imbibitive 
Technologies 

Hydrocal 300 1.68 8.48 - 

MFNS 
Technologies 

Diesel N/A N/A Ran out of time after 150 minute test 

MFNS 
Technologies 

Hydrocal 300 1.25 4.86 - 

 

With Earthwise Sorbents, the project team noted a big difference in the tear weight for the oil pads between 

diesel and Hydrocal 300. It was decided to execute another test with a dry sample as a third data point. 

AquaFlex® also had additional data points since the project team was interested in the retrievability of the 

Open-Cell Foam after its reusability tests with diesel fuel and Hydrocal 300. Section 4 of this report 

discusses data from Table 14 in detail. 

3.4 Reusability (AquaFlex® only) 

The project team noted that AquaFlex®’s Open-Cell Foam generally performed better with diesel fuel 

compared with Hydrocal 300. Figure 21 shows the wrung sample weight by cycle number for all four 

reusability tests (diesel fuel with water, pure diesel fuel, Hydrocal 300 with water, and pure Hydrocal 300). 
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Figure 21. AquaFlex®’s Open-Cell Foam wrung sample weight per cycle for all reusability tests. 

From the figure, the wrung sample weight in diesel and water and pure diesel appears to be similar. The 

weight value remains consistent per cycle at approximately 6.80 pounds, even after 14 

adsorption/desorption cycles. There is slightly higher wrung sample weight with diesel and water. Table 15 

and Table 16 list those values for each cycle. 

Table 15. Wrung sample weight, recovered oil and water volumes for reusability test with diesel and water. 

NUMBER OF CYCLES 
WRUNG SAMPLE 

WEIGHT (lb) 
RECOVERED OIL 

VOLUME (L) 
RECOVERED WATER 

VOLUME (L) 

1 6.31 0.78 0.25 

2 6.71 0.69 0.28 

3 6.75 0.90 0.20 

4 6.84 0.78 0.32 

5 6.89 0.92 0.34 

6 7.01 0.92 0.35 

7 7.11 1.12 0.45 

8 6.97 1.30 0.37 

9 6.94 1.19 0.37 

10 6.87 1.23 0.32 

11 6.87 1.21 0.36 

12 6.96 1.32 0.39 

13 6.96 1.58 0.40 

14 6.87 1.76 0.44 

AVERAGE 6.86 1.12 0.35 
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Table 16. Wrung sample weight and recovered oil volume for reusability test with pure diesel fuel. 

NUMBER OF CYCLES WRUNG SAMPLE WEIGHT (lb) RECOVERED OIL VOLUME (L) 

1 6.65 2.79 

2 6.78 2.45 

3 6.86 2.80 

4 6.82 3.03 

5 6.83 2.85 

6 6.81 3.05 

7 6.86 3.25 

8 6.81 3.25 

9 6.75 3.25 

10 6.69 3.30 

11 6.76 3.30 

12 6.76 3.40 

13 6.73 3.35 

14 6.68 3.55 

AVERAGE 6.77 3.12 

 

The project team was not able to do more than 10 adsorption/desorption cycles with Hydrocal 300 because 

the increased oil viscosity made the wringer system significantly harder to use, even with the wringer’s 

electric-powered foot pedal operation. The thick, sticky oil on the rollers from the previous wringing cycle 

necessitated Ohmsett staff to “push” the sorbent sample into the wringer entry area and then pull the sorbent 

hard on the other side to complete the wringing. The rollers did not rotate as fast as they did with diesel fuel. 

Figure 21 also shows the wrung sample weight with Hydrocal 300 and water and pure Hydrocal 300. In 

both test runs, the sorbent weight appeared to increase per cycle before somewhat leveling out after the 

seventh or eighth cycle. The wrung sample weight was also higher for the pure Hydrocal 300 test compared 

to Hydrocal 300 and water, which is different from the diesel fuel tests. Table 17 and  

Table 18 list the wrung sample weight values for the Hydrocal 300 tests. 

Table 17. Wrung sample weight, recovered oil and water volumes for reusability test with Hydrocal 300 and 

water. 

NUMBER OF CYCLES 
WRUNG SAMPLE 

WEIGHT (lb) 
RECOVERED OIL 

VOLUME (L) 
RECOVERED WATER 

VOLUME (L) 

1 6.81 0.17 0.00 

2 7.31 0.32 0.03 

3 7.65 0.29 0.05 

4 7.85 0.27 0.05 

5 8.01 0.23 0.07 

6 8.20 0.10 0.08 

7 8.29 0.15 0.08 

8 8.36 0.14 0.10 

9 8.44 0.15 0.08 

10 8.52 0.20 0.09 

AVERAGE 7.94 0.20 0.06 
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Table 18. Wrung sample weight and recovered oil volume for reusability test with pure Hydrocal 300. 

NUMBER OF CYCLES WRUNG SAMPLE WEIGHT (lb) RECOVERED OIL VOLUME (L) 

1 7.55 0.41 

2 8.27 0.50 

3 8.74 0.69 

4 8.76 0.89 

5 8.96 1.00 

6 9.15 0.89 

7 9.21 1.07 

8 9.24 1.10 

9 9.18 1.26 

10 9.10 1.20 

AVERAGE 8.82 0.90 

 

Figure 22 and Figure 23 show the comparison in the total amount of oil and water recovered by the wringer 

system for each cycle. 

 

 

Figure 22. Total volume recovered per cycle after running the Open-Cell Foam through wringer system 

twice with diesel fuel.  
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Figure 23. Total volume recovered per cycle after running the Open-Cell Foam through wringer system 

twice with Hydrocal 300. 

The two figures show that the wringer system extracted a greater amount of both oil and water from the 

sorbent sample with diesel fuel compared to that of Hydrocal 300. Figure 24 also shows the amount of oil 

recovered from the sorbent samples during each cycle with the wringer system for both pure diesel fuel and 

Hydrocal 300 tests. 
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Figure 24. Total volume of oil recovered per cycle when tested with pure oil (no water). 

Section 4 of this report discusses all reusability performance findings in greater detail.  

The project team noted that with the wringer system, it was important to wear proper personal protective 

equipment (PPE), including splash protection for the eyes. When Ohmsett staff wrung out the sorbent pads, 

especially as the end of the diesel fuel sample went through the rollers, there were “squirts” of oil that flew 

toward the people handling the wringer. Ohmsett staff needed to carefully monitor the speed of the rollers to 

ensure a clean and safe operation. 

4 DISCUSSION AND ANALYSIS  

4.1 ASTM F726-17 Standard (Maximum Oil Capacity and Buoyancy) 

Table 19 summarizes the maximum oil capacity results from the ASTM F726-17 tests for each sorbent with 

diesel and Hydrocal 300. It also includes the “custom” near-maximum oil capacity values. The adsorption 

rate category allows for an easy analysis of how quickly a sample adsorbs a certain type of oil. When the 

average oil capacity for three samples at a measured time is within 10% of the average oil capacity from the 

previous measurement, the sample is considered to have reached near-maximum oil adsorption. 
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Table 19. Adsorption rate category for each sorbent sample by oil type. 

SORBENT 
VENDOR 

OIL TYPE 
MAXIMUM OIL 

CAPACITY 
(g/g) 

NEAR-MAXIMUM 
OIL CAPACITY 

(g/g) 

TIME TO “NEAR-
MAXIMUM” OIL 

CAPACITY (hour) 

ADSORPTION 
RATE 

CATEGORY 

AquaFlex® Diesel 22.52 20.35 ≤0.25 I 

AquaFlex® Hydrocal 300 22.13 20.65 >0.25 and ≤3.0 II 

Earthwise Sorbents Diesel 7.89 7.60 >0.25 and ≤3.0 II 

Earthwise Sorbents Hydrocal 300 9.28 8.97 ≤0.25 I 

Imbibitive 
Technologies 

Diesel 11.57 11.11 >0.25 and ≤3.0 II 

Imbibitive 
Technologies 

Hydrocal 300 8.92 8.92 >3.0 III 

MFNS Technologies Diesel 12.80 11.99 ≤0.25 I 

MFNS Technologies Hydrocal 300 37.03 36.40 ≤0.25 I 

 

Earthwise Sorbents and Imbibitive Technologies have their sorbent samples rated as II with diesel fuel since 

they reached near-maximum capacity within 3 hours. For the same fuel type, MFNS Technologies and 

AquaFlex® were rated as I. MFNS Technologies had its sorbent samples rated as I with Hydrocal 300 as did 

Earthwise Sorbents. AquaFlex®’s samples were rated as II for Hydrocal 300, and those of Imbibitive 

Technologies were rated as III since they needed longer than 3 hours to reach near-maximum oil capacity.  

Imbibitive Technologies’ samples had low oil capacity with Hydrocal 300 at 8.92 g/g after 24 hours. With 

diesel fuel, it also had low near-maximum oil capacity at 11.11 g/g during the 3-hour mark. The project 

team noted that in the first 15 minutes with diesel fuel, Imbiber Fiber™ initially sank to the bottom of the 

tray, but floated again at the 3-hour and 24-hour marks. With Hydrocal 300, Imbiber Fiber™ samples stayed 

afloat from the beginning to the end of the 24-hour test period. 

AquaFlex®’s samples showed consistent adsorption values for both diesel and Hydrocal 300, coming in 

with near-maximum oil capacity values of 20.35 g/g and 20.65 g/g, respectively. With Hydrocal 300, the 

Open-Cell Foam experienced a 70.1% increase in oil capacity between 15 minutes and 3 hours before 

slowing down to a 7.17% increase between 3 hours and 24 hours. For both fuel types, AquaFlex®’s samples 

remained floating for the full 24-hour test periods. 

For Imbibitive Technologies’ first ASTM test run with Hydrocal 300, two of the three 13 cm x 13 cm 

samples had their adsorption values deviate by more than 20% of the average, which necessitated a repeat 

test. Upon closer inspection, the project team noted that the Imbiber Beads® were not evenly distributed 

throughout the 12” x 15” polypropylene fabric pad. The project team typically cut out three 13 cm x 13 cm 

samples from a single pad but realized that for some Imbiber Fiber™ pads, one section was noticeably 

thicker than the other. It may be that the Imbiber Beads® inside the pads settled to one section during 

product shipping to Ohmsett. Investigating further, the project team weighed a 13 cm x 13 cm sample from 

the “thin” section and compared to a 13 cm x 13 cm sample from the “thick” section of the same pad. The 

sample on the “thin” section weighed approximately 9-10 grams while the “thick” sample weighed 

approximately 23 grams. After this, the project team was careful to ensure that Imbiber Fiber™ samples 

were generally the same weight before testing. 
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The project team also noted that all Imbiber Fiber™ pads shed Imbiber Beads® with very minimal handling 

(Figure 25). Before Ohmsett testing, Imbibitive Technologies made clear that their Imbiber Fiber™ was still 

considered a prototype. Despite the amount of Imbiber Beads® shed by the Imbiber Fiber™ pads, the 

project team continued testing with the understanding that the final product would likely have design 

improvements to contain the beads and keep them evenly distributed in the pads. With the current Imbiber 

Beads® injection method, the fabric pad frequently delaminated (Figure 26), especially at the 24-hour mark 

of the ASTM tests. 

 

Figure 25. Close view of Imbiber Beads® released from Imbiber Fiber™ after minimal handling. White 

beads are shown distributed on black paper. 

 

Figure 26. Imbiber Fiber™ sample experiencing delamination at 24-hour mark of ASTM F726-17 test with 

diesel fuel. 
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Earthwise Sorbents also required a repeat ASTM test for its sorbent pads with Hydrocal 300, with one 

sample deviating by approximately 16% from the average. The project team was not able to discern the 

reason for the deviation, but the next test run yielded numbers that were within 15% of the average. With 

diesel fuel, the Oil-Only Heavyweight Pads had a near-maximum oil capacity of 7.60 g/g. Its performance 

with Hydrocal 300 was slightly improved with 8.97 g/g. The pads remained floating in both oil types for the 

entire duration of the 24-hour test periods. 

Although MFNS Technologies’ OHM Sponge™ showed good adsorption performance with Hydrocal 300 

(near-maximum oil capacity of 36.40 g/g within the first 15 minutes), all their samples sank and remained at 

the bottom of the trays during each time interval (15 minutes, 3 hours, and 24 hours). This was also true for 

their samples with diesel fuel. In addition, OHM Sponge™ showed considerably less maximum oil capacity 

with diesel fuel with 12.80 g/g compared to 37.03 g/g for Hydrocal 300 after 24 hours. 

4.2 Sorbent Water Uptake 

From Table 11, it is evident that all sorbents recovered essentially all the diesel that was dispensed. 

Therefore, the sorbents that had access to greater volumes of diesel showed higher adsorption performance. 

AquaFlex® showed good adsorption performance with diesel fuel in water with an oil to dry weight ratio of 

11.09 lb/lb and 11.08 lb/lb for static and mix-energy conditions, respectively. The AquaFlex® Open-Cell 

Foam picked up 28.9% water by weight in static conditions and 60.3% in mix-energy conditions. The 

AquaFlex® recovered greater than 98% of the diesel dispensed, for both static and mix-energy conditions. 

MFNS Technologies’ OHM Sponge™ exhibited good performance in diesel with 6.36 lb/lb and 6.39 lb/lb 

for static and mix-energy, respectively. The OHM Sponge™ picked up 29.8% water in static conditions and 

66.5% water in mix-energy conditions. The OHM Sponge™ recovered greater than 99% of the diesel 

dispensed. 

With diesel fuel, the Oil-Only Heavyweight Pads showed an oil capacity of 3.92 lb/lb and 3.91 lb/lb for 

static and mix-energy conditions respectively. It recovered greater than 99% of the diesel dispensed for both 

conditions. The Oil-Only Heavyweight Pads picked up 16.0% water in mix-energy conditions. 

Imbiber Fiber™ showed oil capacities of 5.69 lb/lb and 5.63 lb/lb for static and mix-energy conditions, 

respectively, recovering 98% and 97% of the diesel dispensed in each condition. Imbiber Fiber™ picked up 

47.9% water in static conditions and 54.4% in mix-energy conditions.  

With Hydrocal 300 (Table 12), OHM Sponge™ had an adsorption performance of 18.29 lb/lb and 18.43 

lb/lb for static and mix-energy conditions, respectively, and adsorbed greater than 99% of the oil dispensed 

in both conditions. For mix-energy, OHM Sponge™ adsorbed 45.0% water by weight but in static 

conditions, it adsorbed only 2.9% water by weight. 

AquaFlex® had 10.89 lb/lb and 10.71 lb/lb for static and mix-energy conditions. AquaFlex® adsorbed 

greater than 97% of the oil dispensed for both conditions, but also adsorbed 57.4% and 59.7% water by 

weight for both test conditions (static and mix-energy). 

With Hydrocal 300, Imbiber Fiber™ adsorbed 2.2% and 3.2% water by weight for static and mix-energy 

conditions, respectively. Imbiber Fiber™ had oil to dry weight ratios of 4.25 lb/lb and 4.15 lb/lb for static 

and mix-energy conditions, respectively and adsorbed 95% of the oil dispensed in both conditions.  
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The Oil-Only Heavyweight Pads registered 4.20 lb/lb and 4.21 lb/lb for static and mix-energy, respectively 

and adsorbed 91% of the oil dispensed in both conditions. The Oil-Only Heavyweight Pads also showed low 

water uptake in static conditions with 8.8% and 20.9% for mix-energy conditions. 

The project team noted a large discrepancy in the amount of water adsorbed by the OHM Sponge™ samples 

(2.9% vs. 45.0% in static/mix-energy conditions with Hydrocal 300 and 29.8% vs. 66.5% in static/mix-

energy conditions with diesel fuel). It is possible that the small sizes of the OHM Sponge™ samples may 

have played a role in the mix-energy tests. Earthwise Sorbents and AquaFlex® provided their samples in 

rolls, which allowed the project team to cut to their preferred size for testing. Imbibitive Technologies’ 

provided their samples in 12” x 15” pads, which is much larger in comparison to those of MFNS 

Technologies. MFNS Technologies provided more than 60 individual samples sized at 6.0” x 11.5” x 0.5”. 

The project team used 12 OHM Sponge™ samples for each test run (Figure 17). During the mix-energy 

tests, the team noticed much more splashing in the test tray compared to other samples that were larger and 

did not allow for separation between the sample pads. This may have contributed to a greater water uptake 

of water for OHM Sponge™. However, the many small OHM Sponge™ samples appeared to have had 

more contact with oil due to the splash effect compared with other samples in mix-energy conditions, which 

should have allowed for greater oil uptake. The mix-energy test with diesel fuel for OHM Sponge™ took 

150 minutes; there was not less than 10% in total fluid change between measurements until the 150-minute 

mark. 

The project team also executed water-only tests with all four sorbents, with two in each tray in static 

conditions for three full days. Imbibitive Technologies’ Imbiber Fiber™ had a water to dry weight ratio of 

1.06 lb/lb. AquaFlex®’s Open-Cell Foam registered at 1.85 lb/lb, Earthwise Sorbents at 1.38 lb/lb and 

MFNS Technologies with 1.64 lb/lb. These results are consistent with water uptake results with Hydrocal 

300 in static conditions; Imbiber Fiber™ had a water uptake of 2.2% of the sorbent weight and AquaFlex® 

with 57.4%. With diesel fuel in static conditions, Imbiber Fiber™ had a water uptake of 47.9% and 

AquaFlex® had 28.9%.  

4.3 Retrievability 

Each sorbent manufacturer had its samples tested for retrievability with a “tear test”. All samples passed in 

that they did not tear on the hook from their own weight. In all cases additional force was required to tear 

the samples. From Table 14 the project team noted that the Oil-Only Heavyweight Pad had a tear weight of 

24.48 lbs after it was evaluated for water uptake with diesel fuel. Due to the high number, the project team 

tested the pad again with a dry sample (and without diesel fuel). The load cell registered 3.76 lbs for its tear 

weight. 

AquaFlex®’s Open-Cell Foam had its tear test with Hydrocal 300 after the water uptake test with Hydrocal 

300 and registered 17.16 lbs. After 10 cycles of adsorption and desorption with the same oil, its tear weight 

was lower at 10.30 lbs. The project team expected this because during the reusability test, an Ohmsett staff 

observed that they needed to be careful handling the Open-Cell Foam towards the end of the test cycle as 

they believed that they could easily poke a finger through the foam or rip it apart with minimal effort 

(Figure 27). 
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Figure 27. AquaFlex®’s Open-Cell Foam before (left) and after reusability test (right). 

The foam was also noticeably thinner after running through the wringer system multiple times. With diesel 

fuel, the tear weight value was lower at 7.76 lbs after it was run through the wringer system 14 times. 

Imbibitive Technologies’ showed tear weight values of 6.25 lbs and 8.48 lbs for diesel fuel and Hydrocal 

300, respectively. Despite issues with delamination, the fabric pad showed good strength in withstanding 

downward force.  

The project team was not able to test MFNS Technologies’ OHM Sponge™’s performance with diesel fuel 

but with Hydrocal 300, its tear weight was 4.86 lbs. 

4.4 Reusability (AquaFlex® only) 

The project team executed 14 adsorption/desorption cycles with pure diesel fuel and diesel fuel in water, but 

only 10 with Hydrocal 300. The higher oil viscosity made the wringer system more difficult to work with 

and thus the process took longer. With Hydrocal 300, the Open-Cell Foam appeared to retain more oil in the 

sorbent while desorbing less after each cycle. Figure 21 shows the wrung sample weight for both pure 

Hydrocal 300 and Hydrocal 300 and water; there is an upward curve for wrung sample weight that appears 

to level out for pure Hydrocal 300. Even after 10 cycles with Hydrocal 300 and water, the Open-Cell Foam 

appears to continue to retain more fluid volume per cycle albeit at a slower pace. However with pure diesel 

fuel and diesel fuel and water, the wrung sample weight was consistent per cycle, even between the first and 

the 14th cycle. This indicates that the Open-Cell Foam is able to adsorb and desorb roughly the same amount 

of diesel fuel and water volumes, showing good performance even after 14 cycles. 

Figure 22 shows that generally, AquaFlex®’s Open-Cell Foam was able to adsorb a greater volume of diesel 

fuel per cycle while water uptake was relatively low and consistent at approximately 0.35 L. In the last 4 

cycles, the Open-Cell Foam recovered 1.21 L, 1.32 L, 1.58 L, and 1.76 L of diesel fuel. With Hydrocal 300, 

Figure 23 show that results are less consistent. Generally, the Open-Cell Foam was able to adsorb more oil 

than water but towards the end of the test, water uptake volume somewhat increased while oil volume 

decreased. Figure 24 directly compares the Open-Cell Foam’s reusability performance in pure oil tests. It is 

clear that the foam adsorbs and desorbs a greater volume of diesel fuel than Hydrocal 300. With Hydrocal 
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300, the volume of recovered oil appears to increase slightly per cycle while the recovered diesel fuel 

volume starts high with the first cycle, slowly increases until the 7th cycle where it begins to level out. With 

both fuel types, the tests prove that the foam displays consistent performance even after 10 or 14 cycles. 

During the reusability tests, Ohmsett staff frequently carried the Open-Cell Foam sample between the test 

trays and the wringer system. Even when fully adsorbed, the sample retained the excess fluids (both oil and 

water) without excessively dripping. After the wringing process, there was even less dripping as the staff 

returned the foam samples to the test trays. Despite good retention of fluids at maximum adsorption, 

Ohmsett staff noticed that foam integrity was degraded and felt they could easily poke through it with their 

fingers or rip it apart with minimal force. They exercised extra caution when using the wringer system 

towards the end of the tests. However, test data showed good adsorption/desorption values and that 

performance at the end of the test was either improved or consistent with performance at the first cycle. 

The ECO HydroFlex™ wringer system was difficult to operate with Hydrocal 300, an oil with higher 

viscosity than diesel fuel. Even though it was electric-powered, the rollers were heavily coated with 

Hydrocal 300 and were very “sticky”, which effectively reduced its rotational speed. Ohmsett staff had 

difficulty in getting the rollers to “catch” the sorbent pad upon entry and on the exit side, the staff needed to 

pull on the foam to help facilitate the wringing process. Because of this, the sorbent sample size was longer 

and narrower at the end of the reusability test compared to the original size before the test (approximately 5” 

longer and <1” narrower). With diesel fuel, the wringer was easier to operate but Ohmsett staff needed to be 

cognizant of the high rotational speed and the “squirting” effect, especially on the entry side when the last of 

the sorbent went through. Overall, using a wringer system requires proper PPE, especially eye protection 

and face mask/shield as it can make for a messy operation. 

5 CONCLUSIONS 

The project team successfully executed an independent evaluation of sorbent samples from four different 

manufacturers using two different oil types: diesel fuel to represent low viscosity oil and Hydrocal 300 to 

represent medium crude oil. 

5.1 AquaFlex® 

• AquaFlex®’s Open-Cell Foam was consistent in its performance with both diesel fuel and Hydrocal 300. 

• The Open-Cell Foam adsorbed large amounts of water during the sorbent water uptake tests (at least 
57% by weight except for the static test with diesel fuel). This indicates low selectivity for oil 
especially in mix-energy conditions. For the three-day, water-only uptake test, AquaFlex®’s water 
weight to dry sorbent weight was 1.85 lb/lb. 

• With diesel fuel and water, AquaFlex®’s Open-Cell Foam recovered 98% of the dispensed diesel 
fuel in both static and mix-energy conditions. With Hydrocal 300 and water, it recovered 98% of the 
dispensed oil in static conditions and 97% in mix-energy conditions. 

• AquaFlex® was rated as a category I adsorption rate for diesel and category II for Hydrocal 300, 
indicating that it would effectively recover these types of oil relatively quickly.  

• The Open-Cell Foam demonstrated good retrievability with relatively high tear force. 

• The Open-Cell Foam samples remained floating in all test events. 

• With the ECO HydroFlex™ wringer system, AquaFlex® demonstrated very good reusability value, 
providing consistent adsorption/desorption values between the first and last cycles. The Open-Cell 
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Foam showed better reusability performance with diesel fuel than Hydrocal 300. With Hydrocal 300, 
water made up of a large part of the total fluid recovered per cycle. 

• Using qualitative observations, the Open-Cell Foam integrity appeared to degrade over time during 
the reusability tests, necessitating careful handling by Ohmsett staff to prevent damage. 

• AquaFlex®’s Open-Cell Foam may be ideal for light to medium crude oils in calm water 
environments. Also, rain may increase water uptake. 

5.2 Earthwise Sorbents 

• The Oil-Only Heavyweight Pads showed slightly better performance with Hydrocal 300 than diesel fuel.  

• For the three-day, water-only uptake test, Earthwise Sorbents’ water weight to dry sorbent weight was 
1.38 lb/lb. The pads also demonstrated low-to-average water uptake overall and its percent amount of 
water in the sorbent sample during the mix-energy test with diesel fuel was 16.0%. However, in static 
conditions with diesel fuel, its water uptake was more than double at 33.0%. 

• With diesel fuel and water, the Oil-Only Heavyweight Pads recovered 99% of the dispensed diesel 
fuel in both static and mix-energy conditions. With Hydrocal 300 and water, it recovered 91% of the 
dispensed oil in both static and mix-energy conditions. 

• The Oil-Only Heavyweight Pads were rated as category II adsorption rate for diesel and category I 
for Hydrocal 300, indicating that they recover these types of oil relatively quickly. 

• Earthwise Sorbents’ Oil-Only Heavyweight Pad had a tear weight of 24.48 lbs after testing with 
diesel fuel in the water uptake test, indicating good retrievability. However with Hydrocal 300, the 
tear weight was much less at 4.87 lbs. With a dry sample, the oil pad registered a tear weight of 3.76 
lbs. Overall, the Oil-Only Heavyweight Pads demonstrated good retrievability and remained buoyant 
during all test events. 

• Earthwise Sorbents’ samples remained floating in all test events. 

5.3 Imbibitive Technologies 

• Imbibitive Technologies’ Imbiber Fiber™ showed better selectivity with diesel fuel than Hydrocal 
300. The sorbent also showed very similar oil adsorption performance between static and mix-
energy conditions. In terms of percent water in the sorbent by weight, it showed low water uptake 
when tested with Hydrocal 300 in both static and mix-energy conditions. However, with diesel fuel 
in both static and mix-energy conditions, the water uptake was much higher. 

• Imbibitive Technologies showed low water uptake during the three-day, water-only uptake test with 
1.06 lb/lb. 

• With diesel fuel and water, Imbiber Fiber™ recovered 98% of the dispensed diesel fuel in static 
conditions and 97% in mix-energy conditions. With Hydrocal 300 and water, it recovered 95% of 
the dispensed oil in static conditions and 94% in mix-energy conditions. 

• Imbiber Fiber™ was rated as a category II adsorption rate for diesel and category III for Hydrocal 
300, indicating that for medium oils it would be most effective in a situation where it had sufficient 
exposure time to fully adsorb.  

• Imbiber Fiber™ demonstrated average tear weight results, indicating good strength for retrievability. 
However, Imbiber Fiber™ was shown to easily delaminate over time when adsorbed with oil and 
water.  

• Imbiber Fiber™ samples remained buoyant for all test events except for the first 15 minutes with 
diesel fuel. 

• When dry, Imbiber Beads® shed from the fiber very easily, with minimal handling. 
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5.4 MFNS Technologies 

• MFNS Technologies’ OHM Sponge™ was generally a very good performing sorbent during all 
testing. It showed very high selectivity for Hydrocal 300 and achieved maximum oil capacity within 
the first 15 minutes during the ASTM F726-17 test. It also had high oil adsorption values in static 
and mix-energy conditions with water.  

• Although not at the level of its performance with Hydrocal 300, the OHM Sponge™ still showed 
good results with diesel fuel. 

• OHM Sponge™ had relatively high water adsorbency with 1.64 lb/lb in the three-day, water-only 
uptake test. It also had high percent water in the sorbent by weight for both the diesel and Hydrocal 
300 mix-energy test. There are big differences in water uptake between static and mix-energy 
conditions for OHM Sponge™. 

• With diesel fuel and water, OHM Sponge™ recovered >99% of the dispensed diesel fuel in both 
static and mix-energy conditions. With Hydrocal 300 and water, it also recovered 99% of the 
dispensed oil in both static and mix-energy conditions. 

• OHM Sponge™ was rated as a category I adsorption rate for both diesel and Hydrocal 300, 
indicating that it quickly adsorbs both types of oil.  

• Retrievability may be a challenge with OHM Sponge™ as it showed low tear weight after being 
tested with Hydrocal 300. The samples also sank during the entire 24-hour period of ASTM tests 
with diesel fuel and Hydrocal 300. However, they remained floating during the full duration of the 
sorbent water uptake tests. 

• OHM Sponge™ may be ideal for light to medium crude oils in calm water environments. This is 
contingent on OHM Sponge™ being able to ensure that their product can remain buoyant. Also, rain 
may increase water uptake. 

6 RECOMMENDATIONS 

RDC recommends the Coast Guard continue to stay engaged with Interagency Coordinating Committee on 
Oil Pollution Research (ICCOPR) partners and take advantage of opportunities to participate in testing and 
evaluating oil spill response technologies. Independent Government testing and evaluation of new and 
emerging response technologies well in advance of oil spill incidents allows FOSCs to have access to 
relevant, data on these technologies. 

RDC recommends ICCOPR encourage further development and commercialization of reusable sorbent 
technologies. The potential for significantly reducing oil pollution clean-up waste-generation could directly 
affect overall disposal logistics concerns and subsequent costs. 

USCG RDC and BSEE OSPD make the following recommendations for spill responders: 

• When considering reusable sorbents, make sure logistics and planning support wringing operations. 

• Wear proper PPE for any oil wringing operations. Expect challenging and messy operation with slip 
hazards, especially when working with oils with higher viscosity even if wringer is electrically 
operated. Decontamination zones need to be carefully considered for wringing operations, especially 
if taking place on a vessel. 

• Place greater importance on sorbent water uptake adsorption values than ASTM F726-17 adsorption 
values, as they better reflect real world spill response. However, ASTM adsorption values can be 
useful to know if oil is especially thick in certain locations during real world oil spill response. 
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USCG RDC and BSEE OSPD make the following recommendations for sorbent manufacturers: 

• Imbibitive Technologies: 

• Develop a method to keep the Imbiber Beads® fully encapsulated in the fabric pad without risk 
of spilling into the environment.  

• Develop a method so as to keep the Imbiber Beads® more evenly distributed in the pad, even 
after shipping, handling, and deploying. 

• MFNS Technologies:  

• Ensure that OHM Sponge™ is fully capable of remaining buoyant after full adsorption for 
retrievability in a variety of environmental conditions. 

• Test reusability of OHM Sponge™ with a range of oil types and provide data to spill response 
community. 

• AquaFlex®: 

• Continue to improve Open-Cell Foam hydrophobicity (reducing water uptake). 

• On ECO HydroFlex™ wringer system, enhance ease of feeding sorbent material through the 
rollers, especially with more viscous oil types. 

7 REFERENCES 

ASTM International. (Downloaded 2 January 2020). Standard Test Method for Sorbent 

Performance of Adsorbents for use on Crude Oil and Related Spills (F726-17). West 

Conshohocken, Pennsylvania, United States: ASTM International. 

Brinkman, J. Personal communication, April 18, 2022. 

Brinkman, J. (2022). Imbiber Beads proposal [White Paper]. Imbibitive Technologies 

Corporation. 

Coolbaugh, G. and McKinney, K. (2021). Application of the Field Scale Test Protocol for Type I 

Sorbents Recovering Oil on Water, Proceedings of the Forty-third AMOP Technical 

Seminar, Environment and Climate Change Canada, Ottawa, ON, Canada, pp. 112-131. 

Dravid, V. & Nandwana, V. (2022). MFNS Technologies proposal [White Paper]. MFNS 

Technologies, Inc. 

Dravid, V. Personal communication, February 15, 2023. 

Michel, J. (2022, November 1). A brief but spectacular story about the creation of the ESI 

shoreline ranking concept, and the oil behavior, impacts, response options, and recovery 

in marshes [Webinar]. Zoom meeting via ExxonMobil Knowledge Transfer Webinar 

series. 

Mullen, J. (2022). Earthwise recycled sorbent products and their efficacy for oil spill response 

based upon recent third party testing [White Paper]. Earthwise Sorbents. 

Panetta, P. D., & Potter, S. (2016). TRL definitions for oil spill response technologies and 

equipment. Applied Research Associates, The College of William & Mary, Virginia 

Institute of Marine Science, and SL Ross. [Bureau of Safety and Environmental 

Enforcement Project 1042]. 

Smith, S. (2022). AquaFlex® Open-Cell foam technology [White Paper]. AquaFlex® Holdings. 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-1 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 

APPENDIX A. TEST OIL SAFETY DATA SHEETS 

A.1 Number Two (2) Diesel Fuel 
 

 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-2 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-3 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-4 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-5 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-6 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-7 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-8 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-9 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-10 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-11 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-12 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-13 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-14 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 

 



  

Emerging Pollution Response Technology: Adsorbents  
 

A-15 
UNCLAS//Public | CG-926 RDC | A. Balsley, et al.  

Public | Jun 2023 

A.2 Hydrocal 300 
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APPENDIX B. OHMSETT TEST PLAN 

Type I Sorbent Testing at Ohmsett – BSEE Project 1128 and USCG RDC 

Project 1011 

1.  Introduction 

The purpose of this effort is for the Bureau of Safety and Environmental Enforcement (BSEE) and the 

United States Coast Guard Research and Development Center (USCG RDC) to test Type I sorbents at 

Ohmsett to provide performance data that will predict how a sorbent may perform during typical field use. 

Type I sorbents are specified in the ASTM F726-17 standard as roll, film, sheet, pad, and blanket sorbents.  

 

For a sorbent to be considered effective in the field there are only a few functional characteristics of interest 

including:  

 

• Recoverability of surface oil given a range of viscosities 

• The volume of oil recoverable by the sorbent (maximum oil capacity) 

• The rate at which the sorbent will adsorb (adsorption rate) 

• The amount of water the sorbent may adsorb 

• Buoyancy 

• Ability to retrieve the sorbent when it is fully saturated 

• Reusability for those sorbents who provide means of processing for reuse 

 

These tests will attempt to characterize sorbents based on the characteristics of interest. Maximum oil 

capacity and adsorption rate will be determined by testing the sorbents to the ASTM standard ASTM F726-

17. Sorbents will be tested using the Oil Adsorption-Short test (15-minute adsorption) and the Oil 

Adsorption-Long test (24-hour adsorption). In addition, they will be tested using the Oil Adsorption test 

with a 3-hour adsorption duration. These three data points will quantify the sorbents’ maximum oil capacity 

and also allow the sorbents to be categorized based on their time to maximum sorption as detailed in Section 

3 Task 1. 

 

Sorbent samples will then be tested using the recently developed Field Scale Sorbent Test Method “Sorbent 

Water Uptake Test with Oil” to determine how much oil and water the sorbents will adsorb when subjected 

to both. During this test buoyancy and field retrievability will also be assessed. 

 

Reusability will be tested for one of the sorbents. The manufacturer will supply the manual wringer system 

equipment (ECO HydroFlex™) needed to process the sorbent for reuse along with written instructions and 

potentially a video. USCG RDC will coordinate with the manufacturer for delivery of this system to 

Ohmsett. 
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Testing will occur over a two-week time period with four sorbents and two different oils. All sorbents will 

be provided by the manufacturers. Hydrocal 300 and diesel will be used for the tests.  

2.  Background  

BSEE recently initiated a program for evaluating oil pollution mitigation technologies to provide 

performance data to stakeholders to facilitate decision making for oil spill preparedness and response 

operations (TOST program). USCG RDC also has a project titled, “Emerging Pollution Response 

Technology Evaluation” with objectives that align with those of BSEE. During independent evaluation at 

Ohmsett, BSEE and USCG RDC will collect data through systematic and unbiased testing. They will 

develop a summary of test results, findings and recommendations for each sorbent product in a report. It 

will be used to inform Coast Guard Federal On-Scene Coordinators and other spill responders about what 

sorbents would be most effective for certain spill scenarios and understand potential limitations. The report 

will also help manufacturers better understand technology limitations and potentially re-design to be more 

effective. This report will be disseminated to stakeholders and to the public. This program is envisioned to 

be an annual effort where different technologies of interest will be assessed. 

 

BSEE and USCG RDC plan to conduct testing in October 2022. For this effort, innovative sorbent products 

will be tested. sorbent information was solicited through a Request for Information announcement and 

sorbents submittals were evaluated using the RDC’s recently developed technology evaluation process. 

Technologies that were highly rated were invited to submit their products for testing at Ohmsett using 

ASTM F726 testing and the recently developed sorbent field scale test protocol.  

3.  Test Plan 

The evaluation will be conducted with the following sorbents:  

 

1. Earthwise Sorbents Oil-Only Heavyweight Pads - Pad made from recycled polypropylene waste.  

Product dimensions: 15” x 18”  

www.earthwisesorbents.com 

 
 

2. MFNS Technologies OHM Sponge – Commercial sponge treated with a nanocomposite coating. 

Product dimensions: 12” X 12” x .5”  

www.mfns-tech.com 

 

3. AquaFlex® Pad – Open-Cell Foam Technology 

Product dimensions: TBD 

http://www.earthwisesorbents.com/
http://www.mfns-tech.com/
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www.aqflx.com 

 

4. Imbibitive Technologies Imbiber Fiber 

Product dimensions: TBD 

www.Imbiberbeads.com 

 

Sorbents will be evaluated for the following characteristics: 

 

• Maximum Oil Capacity: A volume measurement of oil adsorbed by a sorbent in which contact with 

additional oil or a longer exposure time will not add to the volume. (In field use it is not likely a sorbent 

will have sufficient time on the oil to recover its maximum capacity but this measurement provides an 

indication as to the potential oil recovery.) 

• Adsorption Rate: For the purposes of this study the adsorption rate is proposed as the time necessary 

for a sorbent to reach maximum oil capacity. For this study sorbents will be categorized based on their 

adsorption rate. Additional details are provided in Task 1 detail.  

• Water Uptake: The volume of water adsorbed into a sorbent when deployed onto an oil on water slick.  

• Buoyancy: The ability of the sorbent to remain afloat indicated typically by a portion of the sorbent 

having freeboard. 

• Field Retrieval: A measure of sorbent strength indicating the ability to retrieve it from a spill when 

fully saturated. (For this method, the approach taken is based on discussions with vendors and spill 

response personnel who have identified various recovery methods. Resultantly, the most challenging 

retrieval technique identified is the use of a standard pitch fork which is best practice recommended 

by vendor and used by oil spill response technician.  

• Reusability: The ability of the sorbent to retain its initial performance after repeated 

adsorption/desorption cycles using a manual wringer system. Note: This applies to AquaFlex®’s 

product only. 

 

Two test oils will be used for the sorbent evaluation. Test oils include diesel and Hydrocal 300. 

 

Task 1. Maximum Oil Capacity and Adsorption Rate 

 

Multiple adsorption tests will be conducted in parallel using ASTM F726-17 for Type I sorbents in the 

Ohmsett laboratory. These tests will be conducted to determine the maximum volume of oil that can be 

recovered by the sorbent. Sorbents samples will be tested using the ASTM F726-17 Oil Adsorption-Short 

test (15-minute adsorption) and the Oil Adsorption-Long test (24-hour adsorption). However, previous tests 

with various sorbents indicated that of the samples tested, the majority reached full adsorption in a few hours 

or less. Therefore, a 3-hour adsorption time increment will be added. This will allow the sorbents to be 

grouped into adsorption rate categories. For purposes of this test the categories will include: 

  

http://www.aqflx.com/
http://www.imbiberbeads.com/
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Adsorption Rate Category Time for Full Adsorption (hours) 

I 0.25 or less 

II Greater than 0.25 and less than 3.0 

III Greater than 3.0  

 

Note that these categories are newly defined and as such are not standardized. 

 

Standard ASTM procedure will be followed including conditioning of the sorbents, standard drip times, and 

triplicate testing. 

 

Task 2. Sorbent Water Uptake 

 

The ASTM F726 test method does not include a means to quantify the amount of oil and water a sorbent 

will adsorb when exposed to both and oil and water. The sorbents will therefore be tested using the “Sorbent 

Water Uptake Tests with Oil” test method developed recently by Ohmsett/BSEE. The intention of this test 

method is to determine if a sorbent sample will adsorb water when exposed to a relatively thin oil slick on 

water. The approach logic is to expose test sorbents to “some” oil, a volume less than the known capacity 

thereby ensuring contact with both oil and water. This condition allows for the sorbent to potentially adsorb 

water which may be due to wicking action or possibly inferior hydrophobic properties. Once values have 

been obtained for the weight of oil and water adsorbed, the amount of each fluid adsorbed can be 

represented as a ratio, hence “Oil to Water Ratio.”  

 

Sorbents will be exposed to a scaled volume of oil equal to half their maximum oil capacity determined by 

the ASTM F726 Oil Adsorption – Long Test (24-hours) results. The relative amount of oil will be added on 

water in the test tray to create a surface slick. The sorbent will be applied to the water surface, allowed to 

adsorb incrementally for a total time at which they do not further adsorb fluid, and weighed after a 30-

second drip time. This test method will utilize the steps developed in the field scale test protocol including 

the following:  

 

1. Perform load cell calibration 

2. Measure sorbent dimensions 

3. Conduct Procedure for Compensating for Oil Weight on the Rack (described at the end of section 3). 

4. Document initial weight of rack and sorbent sample 

5. Place sorbent sample onto rack and lower until sample floats freely on the fluid surface  

6. Begin timer and video or time-lapse documentation 

7. After 15 minutes begin load cell data collection and withdraw support rack and sorbent for 30 seconds 

before re-immersing sample in test fluid 

8. After 30 minutes begin load cell data collection and withdraw support rack and sorbent for 30 seconds 

before re-immersing sample in test fluid 

9. After 60 minutes begin load cell data collection and withdraw support rack and sorbent for 30 seconds  
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10. If the sorbent continues to increase weight at the 60-minute adsorption increment, the sorbent may be 

subjected to additional incremental re-immersions with a goal of reaching maximum adsorption.  

11. Swing the sorbent and sorbent support rack away from the fluid tray and dispose of the sorbent (to 

prevent any fluid from dripping back into the fluid tray during sorbent removal) 

12. Decant free water from the fluid tray 

13. Collect the oil and remaining water into graduated cylinders and allow it to separate 

14. Calculate weight of oil recovered from tray by converting volume to weight using specific gravity 

15. Subtract recovered oil weight from initial weight of oil dispensed to obtain weight of oil removed by 

sorbent 

16. Subtract weight of oil in sorbent and sorbent tare weight from post-test net sorbent and fluid weight to 

obtain weight of water in sorbent 

 

Each sorbent will be tested to this method in both quiescent conditions and in simulated wave conditions.  

 

Task 3: Buoyancy  

 

It is important that sorbents maintain buoyancy during field use for effective adsorption and to be able to 

locate and retrieve them after use. Sorbents will not be tested specifically for buoyancy. However, during 

the maximum capacity and water uptake tests, the testers should note observations related to buoyancy and 

report any loss of buoyancy as part of the test results.  

 

Task 4: Field Retrieval 

 

The ability of a fully saturated sorbent to be retrieved intact is an important characteristic for successful 

field use. The field retrieval test is a destructive test designed to measure the load at which a sorbent might 

fail during typical field retrieval.  

 

Discussions with responders identified an ordinary pitchfork as a commonly used method of retrieval for 

sorbents. For this reason, the retrieval test was designed to impose the most stringent yet practical approach 

of retrieving fully saturated sorbents by employing a single typical pitchfork prong formed into a hook and 

suspended on a load cell. Steps include the following:  

 

1. A sorbent that has undergone the full maximum oil/water adsorption is placed on a fluid tray and 

lowered back into the test fluid.  

2. The sorbent is allowed five minutes to re-saturate. 

3. The sorbent is attached to the pitchfork prong by puncturing it 15.2 cm (6 in) inboard shortest edge. 

4. With load cell operating, the sorbent is raised from the fluid. 

5. The sorbent passes if it remains stable on the prong and fails if it tears from the prong.  

6. Sorbents that passed may be further subjected to a downward force until failure is reached. In this case 

the force will be recorded. The figure below shows a single-ply polypropylene sorbent undergoing the 

field retrieval test.  
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Task 5: Reusability (with AquaFlex® sorbent only)  

 

AquaFlex®’s Open-Cell Foam has been previously tested at Ohmsett, but the focus this time around will be 

its reusability, or how well it is able to recover, retain, and allow extraction of oil through a wringer system 

after repeated uses. The sorbent’s maximum oil capacity, adsorption rate, water uptake and its buoyancy 

will be monitored after at least five (5) adsorption/desorption cycles. BSEE and USCG RDC will also 

evaluate the ease of use of using ECO HydroFlex™ and determine whether or not it is feasible to use in the 

field during an actual spill response incident, including observations about transportability and portability. 

 

Procedure for Compensating for Oil Weight on the Rack 

The sorbent support rack, instrumental in the submersion and handling of sorbents, gains weight once 

coated in test fluid. Although the added oil weight is typically small relative to the support rack, it may be 

significant relative to weight measurements for lightweight sorbents such as single-ply polypropylene 

sorbents.  

 

This procedure will allow compensation for oil weight on the rack. This procedure provides repeatable 

results and allows for continued minimization of external disruption or interference during the testing 

process.  

 

1. Obtain sorbent sample pre-test weight (typically measured on a dry support rack) 

2. Immerse the support rack without sorbent sample into the test fluid for approximately two minutes 

3. Raise the rack from the test fluid while recording load cell readings and obtain a “wet rack” tare weight 

once a stable weight is reached 

4. Place sorbent sample on support rack and document net weight as initial weight 
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4.  Pre-Test Activities 

• Ohmsett will prepare the two field scale test apparatuses and ensure they are ready for testing.  

• Ohmsett will procure equipment needed to conduct ASTM F726 tests including sample trays. 

• Ohmsett will procure 300 gallons of diesel and Hydrocal 300. 

• BSEE will process visitors for needed base access. 

• Ohmsett will assist the with the development of the detailed test plan.  

• Ohmsett will develop the appropriate forms, logs, and checklists to assure the appropriate 

documentation of data, notes, QA/QC during testing. 

• BSEE/USCG RDC will arrange for delivery of the sorbents to be tested. Ohmsett will receive the 

sorbents and ensure that the stated quantities/types were received. 

5.  Other Requirements 

• Ohmsett shall perform health, safety and quality assurance monitoring of personnel, equipment and 

methods during testing. 

• All materials handling equipment (forklifts, cranes, etc.) and Ohmsett infrastructure shall be 

operated by ARA/Ohmsett personnel.  

• ARA/Ohmsett shall manage all test fluids and Ohmsett based instrumentation used in this test 

program. 

• Ohmsett will assist BSEE/Serco in resolving any unexpected issues during the experiment as needed 

• Ohmsett shall perform test fluids sampling and laboratory analyses of physical properties. Upon 

completion of testing, Ohmsett shall de-rig/decon equipment; assist with demobilization, equipment 

removal and packing as necessary.  

• Ohmsett shall unpack, use, repack and ship the manual wringer system (ECO HydroFlex™) back to 

AquaFlex® using the pre-paid shipping label.  

• Ohmsett shall provide copies of all notes and recorded observations, as well as other data as 

appropriate in a Data Summary Binder for submission to BSEE and USCG RDC representatives. 

6.  Deliverables/Documentation 

Ohmsett shall maintain accurate and complete files documenting all work performed. Documentation 

includes all calculations, assumptions, sources of information, work papers and other data that may be 

present. All information developed or collected is Government property and will be available for 

Government inspection upon request. These records will be maintained until the contract is completed, at 

which time all records will be transferred to the Bureau of Safety and Environmental Enforcement without 
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delay. The contractor is required to maintain all test information as proprietary for a period of five (5) years 

after issuance. 

 

All deliverables produced by Ohmsett shall be submitted to the BSEE COR and to the USCG RDE Project 

Manager. An original copy should be maintained at the Ohmsett Facility. A copy of the cover letter 

documenting distribution of deliverables shall be sent to the BSEE COR, and USCG RDC Project Manager 

under separate cover. 

 

1. Data Summary Binder/Technical Report 

Ohmsett will compile all manually and computer-generated data for incorporation into the Data 

Summary Binder. Two copies will be provided and will contain the following: Statement of 

Work, Executive Summary, Engineer Notes, QC Checklist, Oil Properties Data, Environmental 

Data, Daily Test logs, Photo/Video documentation. 

Due: Within 45 calendar days of completion of testing 

 

2. Visual Documentation 

Ohmsett will provide video documentation of all pertinent aspects of the test on digital media. 

Digital still photographs of selected events will also be provided on digital media, with 

Thumbnail Prints of select photos (where applicable). 

Due: Within 45 calendar days of completion of testing 

 

3. Monthly Status Report 

Task Order current and planned activities, major purchases, schedule, documentation and 

milestones will be included in a monthly status report deliverable to BSEE. 

Due: Fifteen (15) calendar days after the end of each month. 

 

4. Quality Control Documentation 

Quality control checks will be performed on all test instrumentation and documented by the 

designated QA/QC representative and included in deliverable documentation. All data that is 

collected and analyzed; all calculations associated with the data; instrumentation and equipment 

used; laboratory procedures; and results for a project will be maintained and identified for the 

specific project.  

Due: As noted above - incorporated in Data Summary, where necessary 

 

 


