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READY BIODEGRADATION OF 8-2 TELOMER B ALCOHOL (MODIFIED
‘OECD 301D CLoseD BOTTLE TEST)

Author
Ning Wang, Ph.D.

10 SummaARY

Rationaleofthe Study
“This tet generates environmental fate informatio relevanttoasses the potential for
environmental persistenceofatet substance. When a chemical enters the environment,
biodegradation is oneofthe major routes that determines the environmental fateof the
chemical. The “OECD 301 D Closed Bott Test"is a widely accepted tes to assess the
“ready” biodegradabilityofa test chemical. Due tothe stringent tst conditions, i t passes
this testagiven chemical is unlikely o be persistent in the environment. Because activated
sludge will be used asthe inoculum for the tes, the outcomeofth test will indicate what
may occurif this chemical enters a domestic sewage treatment plant (POTW). The low water
solubility, volatility, and strong surface adsorption properties of 8-2 TelomerB Alcohol (8-2
‘TBA, CAS # 678-39-7) tobe used in this test requiresa modification of the 301 Dtest
‘guidelines. Because the durationofthe test is relatively shor (28 days) and 8-2 TBA is not
expected to be ultimately metabolized, tis specific study wl only provide information on
primary biodegradation potentialof8-2 TBA, through measurement of parent loss and
formationoffluoride, not the ultimate environmental fae of the test chemical, To assess full
biodegradation potential of fluorinated chemicalssuchas 8-2 TBA, a test system with
adapted microorganisms to the test chemical and a favorable growth medium (mineral
medium plus additionalcarbonsource) may be needed

Test System:
“The biodegradability and biotransformation potentialof the test substance 8-2 Telomer B
Alcohol in mineral medium plus activated sludge inoculum (5 mL activated sludge per liter of
mineral medium) from a POTW was determined. The test system consistedof individually
crimped test vessels (glass serum bottles) and th test was conducted at room temperature
(=22°C). The saturated solution of 8-2 Telomer 8 Alcohol in mineral medium was inoculated
With activated sludge and kept i closed bottles in the dark at room temperature. Periodically
(days, 7, 14, and 28), sample bottlesofdifferent experimental treatments were sacrificed for
extraction and analysis. Potential degradation ofthe tst chemical and formation ofpotential
‘metabolites (transformation products) was followed by analysisof the concentrationofthe
test chemical and by analysis for fluoride (Fon) during the 28-d study.

Findings:
‘Under the test conditions, th 10ssof 8-2 TBA from the test vessels was ~8% more at day 7
and 13% more at day 14 compared with the abiotic control vessels. At day 28, the
concentrationsof 8-2 TBA were not distinguishable between th tet system and the abiotic
controls. No defluorinationof 8-2 TBA was observed during the tes.
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Conclusion:
«Underthe test conditions, 8-2 TBA is not readily biodegradable.
+ Confirmed expectation that abioic removal mechanisms— volatility andlor

adsorption ~ will be factors that need consideration when designing future studies
with objectiveofachieving mass balance

2.0 GENERAL STUDY INFORMATION

Study Objectives
«Determine the biotransformation potential of 8-2 TBA by monitoring its

concentration during the est
«Determine the degreeofdefluorination of 8-2 TBA
«Determineifabiotic removal mechanisms ~volatility and/or adsorption - will be:

factors that may affect ability to achieve mass balance.

Test System Justification
“The test system is outlined by the OECD 301D guideline and readily accepted.

Study Personnel
E.L. duPontde Nemours and Company

+ Cental Research and Development- Corporate Center forEngineering Research -
Environmental and Microbiological Sciences& Engineering

«Haskell Laboratory for Health and Environmental Sciences

Management: John T. Gannon, Ph.D.
El. duPontde Nemours and Company
Central Research and Development
Corporate Center for Engineering Research
Environmental and Microbiological Sciences & Engineering
Glasgow Building 300. P.O. Box 6101
Newark, DE 19714-6101 USA
and
S. Mark Kennedy, Ph.D.
E.I. duPontde Nemours and Company
Haskell Laboratory for Health and Environmental Sciences
Newark, DE 19714 USA

Study Director: Ning Wang, Ph.D.
E.L du Pont de Nemours and Company
Cental Research and Development
Corporate Center for Engineering Research
Environmental and Microbiological Sciences & Engineering
Glasgow Building 300. P.O. Box 6101
Newark, DE 19714-6101 USA
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Avil Chemis: Bogdan Suosih, PAD.
£1 duPont de Nemours and CompanyFiskell ahorafo Heth and Emromenal SciencesNewik, OF 19714, USA

Techical Persone aticW. Folsom, DuPont Cena Research&DevelopmentKeith. rcken, Dupont Haske Labora
Study Execution Dates
experimen Sr Dat: 31-Decamber:2002
Experimenal CompletionDt: 28 Jay 2003
Study Completion Date: 20-March 2003

3.0 MATERIALS AND METHODS

1 Tetsysem
31 Test Substance

Name: 02 Tetomer 8 Alcohol
Synonym (Feruoroocyetane, 2 T5A
Active substance(s) 8-2 Telomer B Alcohol, 99%

CAS Name: Decne,$3485566118899.10.10.10-Nepean:
Molecular weight 464.12 gmole”

CAS Numbers: oman
Stet:

F OH.
LR
FAX CF
NNFCT

FUN TFCe.
. ..

LotNumber rover
EMSE Sample Numb: E933860
Concenationofas.nominal: 99%
Concensionofa3,alyzed: 99.3%
Mor impurity 08%088CifCF-CHCHOM

EMSER13-03/4842 Page 7of28
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Certificate of Analysis Date: 13-5ept-2001
Date Received: 26-Mar-2002
Solubility at 25°C. ~140 gL"
Vapor pressure: 0.023 mm Hg

Stability: Stable at ambient room temperature
Appearance/Color: White solid
Storage Conditions: Room temperature; keep tightly closed
Safety Precautions: Wear lab coat, protective gloves, and safety

glasses
3.02 Reference Substance

None
313 PreparationofMineral Medium

One day before the initiationof the test, 2 mL each of mineral stock solutions A, B, C, and D
(See Table A-4 for mineral medium stock solution preparation) were added to 2 liters of
sterile deionized water and the mineral medium was sterile filtered into two Nalgene 1 iter
filer units.

3.04 Container Coating with 8-2 TBA Solution
Several polypropylene gallon jugs with lids (Prtium packaging, Case IDF YZ2Q07) were
sterilized under UV light overnight in a Biohood. Five days before the initiation ofth test,
oneof the jugs was filled with4 liters of sterile water from Barmstead E-Pure system
(Megohm-cm = 17.5). A 0.4 mL aliquot of 8-2 TBA stock solution (3 mg/m. in ethanol)
was added to the jugfor afinal concentration of 300 g/L and was tired for 4 days. Afer
rinsing with sterile water, the jug was capped for later use to make 8-2 TBA saturated mineral
medium.

315 Preparationof Saturated 8-2 TBA Solution
Five days before the initiation ofth tet, another jug was filled with 3 liters ofsterile water
from Bamstead E-Pure system (Megohm-cm = 17.5) and was autoclaved. Afier cooling.
down, 0.6042 g of 8-2 TBA was added tothe jug fora final concentrationof 201 mg 8-2
TBAIL and the solution was stirred on a si plate for 4 days. The solution inthe jug was
transferred to sterile centrifuge battles and was centrifuged to remove the particular matter.
“The supematant was transferred to the pre-coated jug prepared in Section 3.1.4 and was
referredassaturated 8-2 TBA solution.

3.16 Preparation of 8-2 TBA Saturated Mineral Medium
Three milliliter eachof Minera stock solutions A, B. C, and D was added 10 the saturated 8-2
TBA solution (3 liters) and was mixed by inversely shaking the jug. The mixed solution was
refered as 8-2 TBA saturated mineral medium and was used the next day

3.07 Activated Sludge Collection
Approximately 4 ltrsofactivated sludge was collected from the CityofWilmington (DE)
Municipal Waste Treatment Facility (POTW)- Aeriation Basin #2 onDecember 31, 2002.
Aer arriving at the est lab, the sludgewasassigned an ID number E93386-105. The sludge
was mixed by briefly shaking the jug to suspend the microorganisms. Aftersetling the
sludge for approximately 15 min to remove coarse matters, the upper aqueous phaseof the

EMSER13-03/4842 Page 8or28
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sludge was fered through a Nylon net with a pore sizeof 85 um. This is referred 10a the
activated sludge flrate. A 20 mL aliquotof th flrate was transfered toa glass scintillation
vial with a plastic transfer pipette and was autoclaved. The autoclaved sludge filtrate was
referred to as killed sludge filtrate.

318 Test Units
Test vessels were 60 mL borosilicate glass serum bottles with pre-cleaned aluminum-lined
crimp caps. The pre-cleaning was done by rinsing the aluminum foil and septa with methanol
once and then with sterile deionizedwate tree times.

32 Test Conduct
Four typesofexperimental treatments were conducted with pre-cleaned glassware and septa
and aluminum foil. The pre-leaning was done by rinsing them with methanol once and then
with sterile deionizedwater3 times

321 Treament]-8:2T84 ral Medium sivated Sludge Filrate
Fora otal of 16 glass serum battles (4 replicates x 4 sampling time poinis), 34.62 mL of
8-2 TBA saturated mineral medium and 0.175 mL ofactivated sludge filrae was added to
eachof the glass serum bottles with plastic transfer pipettes. The bottles were crimped with
pre-cieaned aluminum foil and PTFEsilicone septa

322 Treatment2 - 8-2 TBA Saturate i il
Fora total of 16 glass serum bottles (4 replicates x 4 sampling time poinis), 34.82 mL of
8-2 TBA saturated mineral medium and 0.175 mLofkilled sludge filtrate was added to cach
of the glass serum bottles with plastic transfer pipetes. The bottles were crimped with pre-
cleaned aluminum foil and PTFE!silicone septa. This treatment served as an abiotic control.

323 Treatment3- Mi i Filtrate for8-2 TBA Spike
Recovery
Fora total of 16 glass serum botles (4 replicates x 4 sampling time points), 34.82 mL of the
mineral medium and 0.175 mL of activated sludge flrate was addedto eachof the glass
serum bottles with plastic transfer pipetes. The bots were crimped with pre-cleaned
aluminum foil and PTFEsilicone septa.
‘At each sampling time points (Days 0, 7, 14, and 28), 4 bottles were spiked (dosed) with
140 aLof 8-2 TBA stock solution (112.5 mg/L in ethanol) for final concentration of
448 ug/L. The bottles were incubated for approximately 30 min with 200-300 RPM shaking
with an orbitory shaker (New Brunswick Scientific Company, Model G- 10, Serial number
880511137) before sample collection and sample extraction

324 Treatment4 -MineralMediumplus Activated SludgeFiltrate
Fora total of8 glass serum bots (2 replicates x 4 sampling time poinis), 34.82 mL of
mineral medium and 0.175 mL ofactivated sludge filtrate was added to each ofthe glass
serum botles with plastic transferpipettes. The bottles were crimped with pre-cleaned
aluminum foil and PTFE/siicone septa. These samples served as sample mairix controls
during quantification of 8-2 TBA and is possible transformation products.

EMSERI3-03/4842 Page 9128

000013



DuPont EMSE Report No. 13-03

325 Test Conditions and Sampling
3251 Sample Incubation

“The crimped glass serum botes were incubated with 200-300 RPMofshaking with an
orbitory shaker (New Brunswick Scientific Company, Model G10, Serial number
880511137) at room temperature in the dark inside a chemical hood. The temperatureofthe
test system was monitored and recorded throughout the course of the study.

3252 Sampling Interval
Four crimped serum bottle for Treatment 1-3 and 2 crimped serum botles for Treatment 4
were sampled for extractionof8-2 TBA, fluoride (F~ion), and other metabolites at day 0 (31-
Dec-2002), day 7 (7-Jan-2003), day 14 (14-Jan-2003), and day 28 (28-Jan-2003).

3253 Sample Storage
Analytical samples werestoredatapproximately -20°C.

33 Sample ExtractionandAnalysis

33.1 SampleCollectionandExtraction

33.01 Sample Collection
Atdays 0,7, 14, and 28, crimped sample bots were removed from the shaker and the
bottles were turned upside down. A foalof 10 mLof th test medium from eachofthe
bottles was withdrawnwith a 10-mL polypropylene syringe. Five milliliter was injected into
2.30 mL glass serum bottle and covered with pre-cleancd aluminum foil and was fored ina
freezer for further analysis. Another 5 mL lef in the syringe was injected intoa 15 mL.
polypropylene tube that conained 0.05 mL of § N sodium hydroxide for fluoride extraction.

3312 Sample Extraction
Fluoride extraction: The 15 mL polypropylenetubescontaining he $ mi. test medium plus
NaOH were incubated at oom temperature for 3-4 h with 250 300 RPMof shaking. Then
0.042 mL of6N H,SO, was added teach ofthe tubes to neutralize th test medium. The
sample tubes were stored in a-20°C freezer for later fluoride analysis
8-2 TBA extraction: Before extraction, MTBE-H,SO, solvent system was prepared by
adding 5.56 mLof6N H,SO in 500 mLof chilled MTBE. A 30 mL aliquotofthe chilled
MTBE-H;SO, was then injected into each of th crimped sample bottles afer the 10 mL of
test medium was withdrawn from the bottles. ARer the MTBE- HySO4 was injected, the
sample bots were incubated af room temperature for approximately 2 h with
250-300 RPM shaking. Aferstingthe MTBE phase,the crimped sample bottles were
decapped and the MTBE phase from eachof the sample bottles was transferred witha glass
pipette to 50 mL polypropylene centrifuge tubes and kept in a freezer. A 20 mL aliquot of
MTBE was added to the sample bores aftr the first MTBE phase was transferred to the
polypropylene centrifuge tes. The sample bottles were recapped with the original
aluminum-lined Teflond® septa and were incubated at oom temperature for approximately
1h with 250 — 300 RPM shaking. The MTBE phase was then transferred witha glass pipette
10 the polypropylene centrifuge tubes tha contained the first MTBE phase. The combined
MTBE phase was centrifuged at approximately 2000 RPM for 10 min. A 20 mL aliquot of
the MTBE phase from each ofthe centrifuge tubes was transferred with a glass pipette toa
20 mL glass scintillation vial with  foil-lined cap. From achof the glass scintillation vials,

EMSER13-03/4842 Page 100728
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2 mL aliquotof the MTBE phase was transferred to.a GC vial and was sealed with pre-
Cleaned aluminum-lined crimp cap for GC/MS quantification of 8-2 TBA.

33.13 Temperature Measurements
‘The temperatureofthe test system was monitored and recorded throughout the course ofthe
study.

332 Analytical Methods for Test Substance and Products
33.21 Analysisof Test Substance

8-2 TBA Analysis:
Analytical standards:
“The IH, 1H,2H,2H-perfluorodecan-1-ol 8-2 TBA, CASH 678-39-7, 97.6%, Oskwood.
Products, West Columbia, SC) wasusedas the anaiytical standard. The 1D, 1D, 2D, 2D,
3.15C-heptadecafluoro decanol (D-8-2 TBA, DuPont) was used as the internal standard.
Stock solutions (1000 mg/L)of the analytical standard and the intemal standard were
prepared in methanol and refrigerated. The calibration standards were prepared freshly for

eachcalibration in MTBE by dilutionofthe freshly made 50-mg/L stocks in methanol,
Typically, the calibration standards were made in the rangeof 25-1000 g/L 8-2 TBA.
Constant fevelof internal standard was used: ~300 ug/Lof D-8-2 TBA. The calibration
curves were constructed using the ratioof the peak area for ion m/z 31 (8-2 TBA) and vz 33
(D-8-2 TBA) and the ratoofthe concenirationsof 8-2 TBA and the internal standard. An
example ofa calibration curve was given in Figure A-2 and an example ofa chromatograph
ofsample (E93384E1-29) separation was given i Figure A-3.
A 0.5 mLaliquotof theMTBE phasefrom the GC vials (Section 3.3.1.2) was placed ina
glass GC vial (1.7 mL volume), 3 iL of 50 pg/mLofD-8-2 TBA intemal standard was added
10 the vial usingaGC syringe, the vialwascapped and subjectedtoanalysis. Each sample
was analyzed twice by a GC/MS instrument according to the following conditions:
GC/MS system: HP 6890 Plus GC (Agilent), HP 5973 Mass Selective

Detector (Agilent), MPS2-MultiPurposeSampler
(Gerstal)

Column: 'DB-5MS, 30 m x 0.25 mm, | wm film (Agilent)
Temp. camp: Initial: 80°C for 2 min

20°Cimin to 120°C
50°C/min to 300°C and hold for 3 min

Flow rate: 1.0 mLmin; He; constant flow mode
split 51

Inlet temp.: 250°
Injection volume: 20
MSD transfer line temp.: 280°

Tonization: ELT0eV
SIM ions monitored: mlz: 31,33, 95, 98; dwell time: 25 ms for each ion

EMSER13-03/4842 Page 11 0f 28
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Retention time:
82 Telomer B Alcohol (8:2 TBA): 497 min
Intemal standard (D-8-2 TBA): 495 min

Fluoride Analysis:
Analytical standard:
Certified standard of 100 mg/Lof fluoride in water (Thermo Orion ) was used fo standard
calibration. The calibration standards were made n th range of5~ 100 pg/L by dilution of
he 100 mg/L of fluoride standard with TISABII® (otal onic strength adjustment buffer Il
“ThermoOrion)and deionized watr from Bamsiead E-Pure system (Megohm-cm = 16- 18).

Halfstrength TISABII® (one partofTISABII® plus one partofdeionized water) was used
forthedilution. A § mL aliquotof cach ofthe sandard solution was used for fluoride
analysis to consiructastandardcurve for quantification of fluoride in samples
Quanifcaion of Fluoride:
“The $ mL test mediumthatwas treated with NaOH and HiSO4 fromeach ofthe 15 mL
polypropylene tubes was thawed at oom temperature and was cenirifuged. Four miler
‘iquot from each ofth tubes was transferred 10.2 0 mi. polypropylene tube that contained 4
nLofTISABII® solution. After mixing, the medium was analyzed for fluoride using a 710
'A Plus pHISE meter (Thermo Orion, serial # 066814) and a lonplus fluoride selective
electrode (Thermo Orion, model 96.09, lot # GX1). Afer filing the reference chamber with
reference electrode filling solution (Thermo Orion), the electrode was inserted ino each of
the sample medium and fluoride standard solution and the conductivity in millivolts was
recordedafer S min of incubation. Each sample was measured twice. A standard curve was
‘generated by plotting the standard fluoride concentration in LOG scale versus millivolts
(Figure A-1) for quantificationof fluoride.

40  RESULTSAND DISCUSSION
4.1 Under the est conditions, 82 TBA is no readily biodegradable (Figure 1, Table 1,and

Table AD).
+ Spike recoveryof 8-2 TBA from the test medium averaged 106 + 5% t day 0.

912 3% at day 7, 94 + 6t day 14, and 74 + 5% at day 28 (Table A-2), indicating
hat MTBE extraction method obtained a good recoveryof 8-2 TBA from the test
medium, except or day 28 samples
Atay 7, the lossof 8-2 TBA in test vessels (Treatment 1) was ~8% more(p<0.05)
compared with abiotic control vessels (Treatment 2).

+ Atday 14, the loss of.2 TBA in test vessels (Treatment 1) was ~13% more
(9<0.01)compared with abiotic control vessels (Treatment 2.

«Atay 28, theconcentrations of 82 TBA were no distinguishable between the test
System and the abiotic controls. Most kel, he loss of 8-2 TBA durin this 28-day
{est was due 10 abiotic removal mechanisms ~ volatility and/or adsorption athr than
biotransformation

«Inthe abiotic controls, th conceniratonof8-2 TBA decreased continuously. The
loss is possibly caused by volatilization during the incubation or by incomplete

EReee eee
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extraction due to adsorption to the glass wallsof the test vessels and/or the sludge
inoculum.

4.2 Under the test conditions, no defluorination of 8-2 TBA occurred during the 28-d test
«The fluoride concentration was the same in the test medium during the test period,

averaged 17.9 + 2.6 pg/L at day0, 17.1 £08 ug/Lat day 7, 17.4+ 1.4 pg/Lat
day 14,and 175+ 1.0 pg/Lat day 28 (Table A-3).
Under the test conditions, perfluorooctanoic acid (CAS# 335-67-1) is unlikely to be a
‘major metabolite because defluorination was not observed during the test. On a
‘molar basis, for one mole of 8-2 TBA to be converted to one mole of
perfluorooctanoic acid, two molesoffluoride would be released. No increase in
fluoride concentration was observed during the test. As a result, the absence of
fluoride concentration increase during the test indicated that perfluorooctanoic acid is
unlikely a major metabolite (>10%of otal mass present) of 8-2 TBA
‘biotransformation under these test conditions.

5.0 (CONCLUSION
«Under the test conditions at room temperature (~22°C), 8-2 TBA is not readily

biodegradable.
«Confirmed expectations that abiotic removal mechanisms — volatility and/or adsorption

will be factors that need consideration when designing future studies with objective of
achieving mass balance.

6.0 LIMITATIONS OF THE TEST
© Due to the low water solubility, volatility, and strong surface adsorption properties of

82 TBA, its difficult to conducta test with a good mass balance (90%) for the abiotic
control, whereas, the mass balance achieved in this study was only 67%. During the test,
the concentration of 8-2 TBA continued to decrease in the abiotic controls, complicating
the experimental data interpretation.

‘Taken together, the conclusion drawn from this testis indicative, not conclusive. Further
studies willbe conductedtodetermine the potential major biotransformation products of
82TBA.

7.0 REFERENCE
7.1 OECD Guideline for Testingof Chemicals, Section 3: Ready Biodegradability: 301 D.

Closed Botle Test. (1992).
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FIGURE 1
8-2 TELOMER B ALCOHOL (8-2 TBA) CONCENTRATION DURING THE 28-DAY

TEST
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FIGURE 2
FLUORIDE CONCENTRATION DURING THE 28-DAY TEST*
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+ The tes was initiated on 31 December 2002 and finished on 28 January 2003. The
raph is derived fom the original data of Table A-3.
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TABLE 1
CONCENTRATION OF 8-2 TBA AT DAY 0 (31-DEC-2002), DAY 7 (7-JAN-2003),
DAY 14 (14-JAN-2003), AND DAY 28 (28-JAN-2003)*

Trpeot Bata Test Substance remaining
Trostments Time. one Concentraton gay 7 day 14, andday28

Compared toDay 02
oor we x

Troaoment1 - Actuated 0 dtowaxe west 00
supe Mme pnB2TEA 7 fi
Sanat mire magn THn2008 seo »

Wo wezm en n
® maeaw wan ©

Tratmant2.Kodsage 0 310ncae 427 0
Baa ps £2 TBA 7 Tan wise aSarsied ier mom wo tena sso “

Bm suman ess o

+ “Thistable is derived from the original dataof Table A-1.

+ Mean standard deviation: n = 4.
4 Test substance remaining at Days7, 14, and 28 compared to Day 0, %= (C:/Co) x 100, where:

Cy=8-2 TBA concentration at Day 0,
C=82 TBA concentration at Days 7, I4,and 28.
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TABLE 2
DAILY TEMPERATURE READINGS WITH A CALIBRATED DIGITAL THERMOMETER
INSIDEA CHEMICAL HOOD WHERE THE TEST VESSELS WERE INCUBATED

Time. oats Temperature
E3 ©
° 310002002 28
1 14a 2003 2281
2 24a 2003 28
3 an2003 a
. an2003 2st
5 S023 2st
5 un2003 24
7 72003 23
® Suan2003 29
° San2003 21

10 104002003 20
" 11402003 28
2 124002003 2a8t
8 13402003 20
“ 144an2003 22
1s 164an2003 20
® 16-Jan-2003 23
” 174202003 29
1 184802003 201
1 169302003 201
» 20402003 29
2 2102003 21
2 2402003 21
» 20am2003 23

2a2008 29
2 254an2003 2501
» 28-Jan-2003 231
a 27-4an2003 a7
x» 28402003 20

Average, n= 20 20
‘Standard Deviation [x]

+ Temperature reading in the test lab recorded by a calibrated Dickson
recorder (Model THDX, serial number 01118-247). The temperature:
readings by the recorder were not used for calculationofthe daily
average temperature.
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APPENDIX A:
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TABLEA-1.

ANALYTICAL RESULTS OF 8-2 TBA CONCENTRATION AT DAY 0 (31-DEC-2002),
DAY 7 (7-JAN-2003), DAY 14 (14-JAN-2003), AND DAY 28 (28~JAN-2003)
mdeWA mA ETA

Teens yi Avion concamestont
no me chistes ‘wge

wo ot nt oT
Contec Tomas sche 01 0s mnuea5 Tonuplmnnn 0 om
amsasz 0 2 wm wo on

iw
emia ov wm Ps Po

sm
eames «4 ow wr a

OwAverages Sanda Dviations oss
MESSTamanzedge © 1 2 on we

ren2Tex ooi cumemacs 0 2 me oe wo
: wr

emer 0 aw @ 0
sem

eamesa 0 ow Is m
Cw

Average: sandarsDoviton 027
COIMELS Tamer Acang 7 1 999 0s ”

Tassos | oefrente[rer Ta ome ns wr
FE

emacs Ta me ws "
5 ew

comme Toe me se "
Cm

J—— uso
CRIMESTamme lossiae T1 984 uz womaT Tomaannemis Tz ws ws 1

Pw
camnacsan PEE Ir 0s

som
mein oe me ws -

vm
Average: Standard Deviation wae
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TABLE A-1 (CONTINUED)
ee Ww mA mR eam
Trost Anayial Avail concaniatont

ne Twa concenvston Aves
£7 ED i Ch

NUE ranches HT 185 or 0
wmemsepaszTIA 1 87

cones med mnsametun 14 2 783 n 1
2 om

emma wos me a ww
PE

snes woo me ns 1.
«ms

Average Standard wvation wen
EONMEL ramantz totsge ® 1 98 sas ”

foro ps 82TBA wr
comea Ese mesmenimetn 14 2 ga os 0

a
eneesss wos me 0 ES

a ws
esmesse woo wo on "2

Average  SancadDeviation com meas
RUSTraiment 1 Acres BTS 5 0

wemepua02TeA 1m
Comaacssesumma osaimesn 28 2 Tea ne 0

zm
mess Boa es ese ”

a ee
smi wa as os ”

«om
Aversa  SandadDeviation ws
CONES! ramet kmasisge BT 82 “2 »

ropa 8278 Te
Conesesume mosanetn 23 2 919 we Ea

2 ar
eos wa se = 0

a wes
Eonmson wa ee 9 -

PE
Average StandardOwain een

+Finaconcenatonof62TBA,Cy =Cx (Versa Vo where: —
C.=8:2 TBA analytical average value,
Vrs = 50 mL (TBE used1exirac he es medium).
V, 25 mL (Test medium used fo xtacion)
+ Standard Deviation was called using he final concentrationof 3-2 TBAT = 4
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TBLEA-2.
ANALYTICAL RESULTS OF SPIKE RECOVERY OF 8-2 TBA FROM THE SAMPLE
MATRIX (TREATMENT 3, ACTIVATED SLUDGE FILTRATE PLUS MINERAL MEDIUM) AT
DAY 0 (31-DEC-2002), DAY 7 (7-JAN-2003), DAY 14 (14~JAN-2003), AND
DAY 28 (28-JAN-2003)

TTT Time Rep 518A B2TBA  Fine8iTBA  %olSpkeavis Avan Contaminiont Rocomyt
" Gomcntiton_ vate

EE
mums 0 1 om wr Pa on

om
rr = PA ws

Da
ems 0 3 om = PA wo

3m
[rE = mn or

PEAverage: StandardOeviton ex
[Et PA “ o

Vm
wus 1: om we “ w

pom
[ee wo " “

3m
women 7 4m mn PA w
Arnage SantanaOoiation nes
womes wo 1 an m a "

om
asses wo: am mn ” ws

om
mse Ww 3m xe w “

3m
[Er m PA us
AveagesSanta oaton sz
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TABLE A-2 (CONTINUED)

Time ep 5ITBA  SATBA  FRwieiTBA  %oiSmhe
analytical Amaiytcal  Concentationt Recovery?

No Concentration _ Average
—_— mrE22 we Wr WT
eonmesss 28 1 1 182 24 n

. 100
eonmEss Bz 108 168 3% ”

2 168
eames 2 3 164 n 2 i

3 i”
eonmesss 2 4 181 18 2s J

+ 184
Average 2 Standard Deviation nz

+ Final 8-2 TBA concentration, Cy = C, x (Varae/V) where:
C= 8:2 TBA analytical average value,
Varue= 50 mL (MTBE used to extractthe test medium).
V,=25 mL (Test medium usedfro extraction).
3%ofspike recovery, R = (C//C) = 100, where:
C= final 8:2 TBA concentration,
C,= Concentration of 8-2 TBA spiked into the sample bottles (448 pg/L)

-
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TABLEA-3.
ANALYTICAL RESULTS OF FLUORIDE CONCENTRATION AT DAY 0 (31-DEC-2002),

DAY 7 (7~JAN-2003), DAY 14 (14-JAN-2003), AND DAY 28 (28~JAN-2003)

me ep Few Flos Fuonaefom
Trosoment Snaieal  Avayical  concaniradont

No Tine concantion Average
—ww wr wr wr
EOMUEN rosment1 Acted 0 1 107 108 nz

sige ale plus 62TOA Ts
orsaues2 sedmncoimedm 0 2 93 oe 10

2 oe
comes 0 3m 9 158

se
eomssaess 0 4s 158

«a
Avarge Standard vitor: nssze
ESAELS rraaument2- oadsicge © 1 98 01 102

rae pos 82 TBA 1 as
oases nmesmosaimedm 0 2 89 os wz

2 m2
esses 0 5 a a 02

som
esssaess 0 «a re 158

«on
Average Standard Deviation seas
EOAELS rresumant1- Acres TT a we

supefaepus 62 TEA s ”
Cosas SUITOR, gy a 102

PE
osm Ts nm 8s 0

a es
Esme Tee ar 102

«ee
Average ¢Standard Devin nazos
CUMENS rgmentz-masiige TT 100 mn ne

feat pn 82 TEA ' 7s
Essai uumamneninedn 7 2 8 0 60

x nz
eonmesa Ta as on 102

as
mes Tew 56

“ 7
Average ¢ Standard Govition 1eazos

TEETEP eee eee
EMSER13-05/4842 Page 23 0128

000027



DuPont EMSE Report No. 13-03

TABLE A-3 (CONTINUED)
mw Fe fom Fonds  Fuoidstii
Trvsiment Anayical  Anayical  concantratont

No Te concemimton Avene
—&wr wr ml
CONESraaument1-Actus #1 i ae 108

sudge fate pis 62 TOA ' 7
EonmuEs0 sumedmneimedm 14 2 83 a 02

ze
omsaesst w oa ee os 0

a ee
comes woe or 104

«es
Average StandardDeviton asia
EORUEIDrrsetment2-Ktadsicge M1 os os 0

te pus 2 To ' a
Conespumameeaineton 14 2 78 a 0

ze
Ee ws ow a 102

sm
eommesss wom a 02

«ow
Average+ Standard Deviation 16az0s
ESIMELSTrreagment-Acoed 21 0 03 186

Sucge sepus 52 T8A 1 03
onset dummmewsmetin 73 2 88 90 0

PR
omens » 3 a0 82 04

se
Eomiesen moa 8 os 0

PE
Average ¢Standard Govition 5210
CEI ramen losocge BT 83 90 100

sie pus 82734 ' oe
Eonsierer Huamoasnen 2 2 8s 0 1s

2 wo
eomieses ® 3 es or Ex

a ee
Er » oa 10 os nz

PE
Average+ Standard Deviation szer

+ Final Nuoride concentration, C= Cx[(V.+V, VJ where:
= Fluoride analytical average value.
V8 mi (TISABII® buffer addedtoth est medium or uoride measurement).
V,= 8 mL (Test medium used for uoride measuremen).
£Standard Deviation was calculated using the inal fluoride concentrations n= 4.

-—
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TABLE A-4.
PREPARATION OF THE MINERAL MEDIUM FOR THE TEST

-
the following stock tical ot OECD 301 D Test

Guidelines)
(@ Potassium dihydrogen orthophosphate, KH: PO, 850g
Dipotassium hydrogen orthophosphate, Ks HPOX 21758
Disodium hydrogen orthophosphate, NasHPOX 2839
Ammonium chloride, NHCI 030g
Dissolve in water and make up to 1 liter. The pHofth solution should be 7.4.

(8) Calcium chloride, anhydrous, CaCly 27.508

or Calcium chloride ditydrate, CaCl 2H2 0 36408
Dissolve in water and make up o 1 ltr.

(©) Magnesium sulfate heptahydrate, MgSO. TH: 2508
Dissolve in water and make up 101ltr.
(@ tron (1 chloride hexahydrate, FeCly6H:0 025g
Dissolve in water and make up to1 lier

(6) Filter each stock solution througha sterilized filtration unt with 0.2 um size pore.

Not: In order to avoid having to prepare ron (11) chloride stock solution immediately before use.
add one dropofconcentrated HCperliter. Ifa precipitate forms in stock solution, replace t with
a fresh-made solution.
a

ee
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FIGURE A-1
A FLUORIDE STANDARD CALIBRATION CURVE USED FOR FLUORIDE
QUANTIFICATION OF SAMPLES ES3384EJ-1 TO E93384E-64
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ow Y= 4g016001918(R%=036)
2
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FIGURE A-2
A CALIBRATION CURVE USED FOR 8-2 TBA QUANTIFICATION OF SAMPLES

E93384EJ-1 To E93384EJ-28

Taw ]
Response Ratio |
| , |

| as / |
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|
yd
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Reso macio + 3.310001 + duc <3 470-000PyACrt

A calibration curveusd fo samples E93384 EJ-1 to E93384 EJ-28. The concentrationof the
intemal standard: 308 gL of D-8-2 TBA. The rangeof concentrationsof 8-2 TBA:
25.5 1020 gL.
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FIGURE A-3

A CHROMATOGRAPH OF SAMPLE E93384E J-29 USED FOR 8-2 TBA ANALYSIS
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Sample E93384 EJ-29; lon 31, retention time 4.97 min = 8-2 TBA; lon 33,

RT4.95 min = D-8-2 TBA (internal standard).
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