
AR 226 - 0297

BIODEGRADATION (MANOMETRIC RESPIROMETRY — AEROBIC)

TEST SUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also be

referred to as PFOS, FC-95, or as a component of FC-3041. (1-

Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. The test sample is

FC-3041. Curent information indicates it is a mixture of 6% PFOS,36%

diethylene glycol butyl ether, 36.05% water, 12% Sultone foamer, 9% sodium

octyl sulfate, 0.55% sodium lauryl sulfate, and 0.4% tolyltriazole.

The following summary applies to a mixture with incompletely

characterized concentrations ofimpurities. Data may not accurately reflect

the biodegradability of the fluorochemical component ofthetestsample.

METHOD

Method: Manometric Respirometry Test

Test type: Ready biodegradability
GLP: No
‘Year Completed: 1993

Analytical monitoring: Oxygen consumption determined by measurement of

the amount of oxygen generated electrolyticallyto maintain a constant gas

volume in the respiration flask. Depletionof dissolved oxygen was registered

automatically. Amountof oxygen taken up is given (after comparison with the

blank inoculum) as a percentageofthe chemical oxygen demand.

Statistical methods: Results were determined by calculationofthe percentage

biodegradation.
Inoculum source: Activated sludge collected from a community sewage plant

(Schmallenberg, Germany) that was fed almostexclusivelywith residential

wastewater.

Test condition:
Dilution water: Not noted.

Mineral nutrient medium: Mineral Basal Medium

Stock and test solution preparation: Solutions of the test and reference

materials were prepared at 100 mg/L with mineral basal medium.

Test vessels: Closed flasks kept at a constant temperature. Each vessel

is connected gastighttothe pressure regulator corresponding to it.
Incubation Conditions: Per manometric method -

Temperature: 22+2°C

Agitation: Continuous stirring
Number of concentrations: Test sample, test sample inhibited, test

‘sample plus aniline, aniline (reference substance) and blank inoculum, all

in duplicate.
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Inoculum condition ontestinitiation: Initial solids 3 g/L, 30 mg solid
matter/L.
Element Basis: Biological degradation by meansofoxygen
consumption, mg OL.
Test substance flask conditions:

pH: Not noted.
D.O.: Automatically measured.

RESULTS -—

Nominal concentrations: Blank control, test material at 100 mg/L, and aniline

(reference substance) at 100 mg/L.

Element values: 14-day Degradation with Test Material = 93.8% based on
average of two replicates minus the blank.
14-day Degradation with Test Material plus Aniline = 88%
based on averageoftwo replicates minus the blank.
14-day Degradation with Test Material Inhibited = 8.5%
based on average of two replicates minus the blank.

Remarks: Testing was conducted on a mixture as described in the Test
Substance Remarks field. The values reported apply to that mixture and not the
fluorochemical proportion alone.

ONCLUSIONS -——

The test material % degradation based on the meanof two replicates minus the
oxygen consumptionof the blank control was 93.8% after 14 days.

The reference substance obtained 82% degradation by 14 days, thus the
validation criterionofthetestwas fulfilled (>60% after 14 days). The test was
terminated on day 14 since the validity criterionofthetestwas fulfiled and the
oxygen uptake reached a plateau.

Submitter: 3M Company, Environmental Laboratory, P.O. Box 33331, St. Paul,
Minnesota, 55133

ATA QUALITY —_

Reliabilty: Kiimisch ranking 3. Lacks specific methodology used and
documentation. Sample purity was not properly characterized and the study
lacks analytical confirmationofthe amountof fluorochemical proportion in the
solution. nee
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AEROBICDEGRADATION

The determinationoftheeasy biologicaldegradabiltyofBaseFC-3041underacrobic
‘conditionswasdoneinthemanometric-respiromerytest(8).

MATERIALANDMETHODS

‘Testsubstance:

‘Base FC-3041 (combinationoffluoro-surfactantsin aqueous solution;
Manufacturer: 3M Company Germany, Neuss).

Testcriterion:

Measurementofthebiological degradability bymeansof theoxygen consumption.

Testmethod:

Adefinedvolumeofaninoculatedmineralmediumwith aknownconcentration of

thetestsubstance (100mg/L)isstirredin a closed flaskat a constanttemperature
(22°C +2).The oxygenconsumptionisdeterminedthroughthemeasurementofthe.

amount of oxygen generated electrolytically that is necessary to maintain a constant
gas volumeintherespiration flask.Thegenerated carbon dioxideisabsorbedinto 8
solution of potassium hydroxide. The amount of oxygen taken up by the test
substanceisgiven (afterconsideringthecorresponding valueintheinoculum blank
testperformedinparallel) aspercentageof the CSB!(chemicaloxygendemand).

Testprocedure:

10testvessels were preparedfortheperformanceofthetest:

Vessel 1and 2: mineralbasalmedium + inoculum
Vessel3and 4: mineralbasalmedium +reference substance (100 mg/L)

+inoculum(30 mgsolid matter/L) sme

VinEnglish:COD. 1willpreservethe German abbreviationssince they arepresentinformulasandtables.

“Translator: Andrea-Ingrid Schneider, 715-549-5734(German #1453/1995)
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Vessel Sand 6: mineralbasalmedium +testsubstance(100mg/L)
+inoculum(30mgsolidmatter/L)

Vessel 7and 8: mineralbasalmedium+referencesubstance (100 mg/L)
+ test substance (100 mg/L)+ inoculum (30 mg solid matter/L)

‘Vessel9and10: mineralbasalmedium +testsubstance(100mg/L)

+inoculum (30mgsolid matter/L) +mercury chloride

solution(0.001%finalconcentration)

The vessels wereclosedandplacedintotherespirometer.Aftertemperatureand
pressurecompensation (approx. 0.5hours),eachvessel wasconnectedgastighttothe:
pressure regulator belongingtoit. Duringthetestperiodthedepletionofdissolved
oxygenwasregisteredautomatically. -

Thebio-degradationwasdeterminedaccordingtothefollowingequation:

. ._(BSB-B)Perceatagebio-degradation = Grotex100

BSB =biochemicaloxygenconsumptionofthetestsubstance (mg)
B= depletionofdissolvedoxygenofthebasalmediumwithinoculum (mg)
CSB =chemical oxygenconsumption?(mg)

| ThSB =theoreticaloxygendemand(mg)

Inoculum:

Active sludge from acommunity sewagetreatmentplant (Schmalleaberg) whichwas
fedalmostexclusivelywith residential wastewater, wasusedasinoculum.Theactive
sludge was aerated during the transport. The inoculum was adjusted with isotonic

Ringer'ssolutionto 2 solidscontentof 3g/L andaerated.Thesamplecollection
occurredon10/28/1993.

inthe ext above,CSBwas chemisherSaserstofedacf,which Ganslies chemicaloxygendemand.Ia
{hiscase thesameabbreviationCSBisusedforchemischerSauersiofverbraschwhich tranlaies0
chemicaloxygenconsumption.

Translator: Andres-Ingrid Schneider, 715-545-5734(German #1453195)
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Analysis:

To determine the dissolved oxygen depletion, a sapromate of the Voith Company
(Heidenheim) was used. The oxygen consumption was automatically registered as
BSBIL.

Reference substance: aniline (Merck, reagent grade)

Test period: 10/29/1993 - 11/12/1993

RESULTS ©

‘Theresults arerepresentedinTab. 1andFig.fl.

Duringtheincubationperiodof14days,82%ofthereference substance aniline was
degraded.The validitycriteriaofthetest (degradationofaniline >40% after7days
and >60% after 14 days) were fulfilled.

93.8% ofthetestsubstanceBaseFC-3041 wasdegradedinthesameperiodoftime.
Sincealready88.6%ofthesubstancehaddegradedwithin 10dayscountedfrom the
day the degradation for the first time surpassed 10%, the substance may be
categorized as easily biologically degradable.

Thetestcouldbeterminedonday14since all validity criteriaof thetesthadbeen
fulfilledand a plateauwasreachedfor the oxygenuptake.

EVALUATION

Based onthepresent results,thetestsubstanceBaseFC-3041wascategorizedas
easily biologically degradable.

Translator; Aodrea-lngridScheider, 715-549-5734 (German #1431995)
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Table 1: BSBand %ofbiological degradationof thetestsubstanceFC-3041andofthereferenceSB

Startofthetest: 1029/1993
Testsubstance (TS): Base FC-3041
Testconcentration: 100mg/LChemical oxygen consumption (CSB): 038 mp/mg subsiance
Reference substance(RS): Tie

Toricopen (ThSB; Nis) 2A ag substancei consumption (ThSB; mgs
Inoculum ptfry

Dap Docalm Referencesbsizos “Testsubsiance RS+TS TS+HCl
sBl) Tue) TBSB3) oT ESB3) TB 4)
ag 02/1 8g 02/1 Zdcgratation ug 02/1 % degradation mg 02/] Xicgratstson ng 02/1

198 0,0 00 10,5 ms 10.0 3.0 2.0
zu 0,0 00 11,0 19.3 148 ne 30
3 1800 1,0 04 22,5 25,6 33.0 10,0 3,0
1208 148 60 340 3s 1720 82,3 40
52.8 51.0 23,1 530 60,2 238,0 2,3 50
6 205 14s ms ees 75.6 256.5 78,0 5.0
7 a0 ess @1 10 80,7 266.8 sno 50
8 280 1755 72,8 740 8.1 272,0 82,7 60
9 29,5 1840 76.3 16.5 86,9 276.5 8,0 60
100305 188.8 82 10 8,6 2810 8.4 1.0
a t20 Ls 79,5 79.5 90.3 284.0 86.3 10
12 35 148 80,7 810 s2.0 81,0 a2 1.0
13305 16.0 81,3 Bs 93.8 2895 88,0 B80
W345 wns 82,0 82.5 93.8 289.5 88,0 8.5

1)Inoculum control
2) Average value from two expeimenal runs, minus the oxygen cousumption by the inoculum
contro
3) Average valuefrom two experimentalruns, minusthGxygen consumptionbyth inoculum
con
4)TestsubstancewithinoculumandHgCl,solution, averagevaluefrom twoexperimentalruns

31a theorginal nly #1visble By analogy to table 1 on page 6, thebeadingofthiscolumnmustbe
Tagwhich rami a dy.

Translator: Andre-IngedSchneider, 71S-549-5T34(German #1453/1995)
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Fig. fl: Biologicaldegradation,ofse se substance BASE eX andofthe
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“Translator: Andrea-IngridSchneider, 715-549-5734(German#1453/1995)
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