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INTRODUCTION

In 1978, the 2M Company notified DuPont that the FC-143 surfactant (am-
monium perfluorooctancate) sold to DuPont for use in polymeriza-
tion may be_geratogenic. Therefore, it was necessary to monitor its
Tevel in theH?rocess and work environment. Work dome in a pre-
vious report (Ref. 1), showed that it was not present either in the work
environment or in sintered yarn at 2n equipment limited Tower detectable
limit of 50 ppb. However, because of a proposed TLV ir air of 0.5 ppb,

it _has_been necessary to monitor the FC-143 Tevel through the complete
process with respect to this Tower level.

OBJECTIVES

¢ To measure the extent, if any, of personnel exposure to
FC-143.

® To develop accurate methods for FC-142 in air, water, yarn
and bleood at TLV fevels. :

e To de ine the réactions and final disposition of FC-143
in the process.

® To determin. the condition for and by-products of thermal
treatment to remove FC-143 from dispersion and yarn,

SUMMARY AND CONCLUSI‘ 3

The handling of coated ya:ns or direct contact with tthfsper-
sion are the only potential areas that personnel can be exposed to sig-
nificant levels of FC-143. The perfluorococtansic acid of FC-142 was not
detected in the spinning air environment. The level of perflury acid in
the spinning wash water wis 1-4 ppm, but no 1imit has been defined and
dqueous solutions have not been considered a potential means of person-
nel exposure. The perfluoro acid was detected in yarns coated with
dispersion as in the case of yarns used for packing end uses. Levels
ranged from 200-700 ppm. With uncoated yarns that come directly off the
spinning machine, the levels of perfluoro acid were nondetectable.
Thus, the potential for exposure of personnel is very limited, and *his
was confirmed by the low lavels of perfluore acid in blood. Levels did
not exceed 0.09 cpm, which were well below the 0.4 ppm Timit.

FC-143 1s not found in the spinning area ernvironment because of two
reasons. Approximately 10% is washed off the yarn on the wash reel or
module. The remainder decarboxylates, as the yarn goes over the heated
rolls, giving off CO, and the 7 carbon perfluoro monohydride. This has
been confirmed by Iﬁzanalys1s of FC-143 off gas as it is heated up to
200°C. The monohydride forms rather than the 7 carbon perfluore olefin
because the other surfactant present, Triton X100, provides the neces-
sary hydrogen,
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3ecause of the decarboxylation at 175-200°C, thermal trea*ment is an
effective way to remove the FC-143. However, because of deleterious
effects on yarn properties, thermai treatment is not considarad to be 3
route to its removal.

A modified GC method wac developed for higher sensitivity by using an
electron capture detector and a new coj}umn packing. With these changes,
FC-1423 in air_can be measured to 0.3 ppb and in blood to 0.02 ppm with a
precision of - 10%.

PATENT ACTION

No patent action Lased on this work is planned at precent.

PUBLICATION

There are currently no plans to publisk any of this work.

CODE LISTING

FC-143 - Ammonium perflucro octanoate.
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1.

INTRODUCTION

_dispersion is shipped to Spruance from the DuPont, Park-
rsburg, West Virginia PPD Plant as a 60% sclids/water dispersion

II.

that contains 5% Triton X-100 and 16C0 ppm FC-143 as surfactants.
3M, the FC-143 vendor, notified DuPont in May, 1978 that it was a
possible teratogen. Therefore, it became necessary to measure
the FC-142 levels in the process and work environment to ceter-
mine the level of personnel exposure, if any. Initial work (Ref.
1) was equipment Timited in sensitivity to a lower detection
'.mit of 50 ppb. With a prcpesed TLV of 0.5 ppb, it became
.2Cessary to redetermine its levels with increased sensitivity
and to determine its final disnosition - whether it is washed
out, decomposes or remains in the yarn. Also, since therms)
treatment was a possible route to FC-143 removal from the dis-
persion, the condition and byproducts of therma! treatment must
be determinad.

ENVIRONMENTAL ANALYSIS

A. In-Air

Air samples were taken at eight jocations around Teflon®
spinning machines 2 and 3 (Figure 1), and at four locations

. esvound the Finishing Area induction drver. !Table I, Attach-
wmopt 1) Only one sampie from inside th. induction dryer
<%ack inlet had a detuctable level (3 ppb). Since this was
inside the duct, ther- was no personnel hazard involved. The
lower detection 1imit for in--ir samples based on standards
ie 0.3 ppb. The lack of detection precludes any personnel
¢xposure hazard since the expasure problem reported by M is
due to air borne contamination.

B. Water

The FC-143 ianispersion is changed to the sodium
salt afte: (he“Tinal DR adjustment step at Parkersburg. This
is converted to the acid form in the regeneration bath, but
v+ still has some water solubility. The wash water from the
reel machine (SM 3} and wash module (SM 2) has been analyzed.
Levels found are 1.3 ppm for SM-2 and 4.0 ppm for SM-3. The
differences reflect aifferences in wash efficiency due to
different equipment design. FC-143 in regenerated yarn from
SM-3 (60 ppm} and SM-2 (490 ppm) support the differences in
Tevel. Combined sewer samples were 2 ppn for SM-2 and 1 ppm
for SM-C. FC-143 concentration in wate: at these Tevels does
not present an exposure hazard. (Taple 1)
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€. Yarn
Singered yarn had g@on-detectable Yevels of FC-143. H
an roducts, where the yarn is dipped in the
dispersion and dried, had levels rarging from 200-700 ppm.
This variability is due to the une application end tc the
probable adsorption of the F(C-143 itselF. Soxhlet
extraction with methanol did not Significantly improve re-
covery {Ref. 2).

D. Blood
The TLV for FC-143 in blood is 0.4 ppm. No blood samples
from exposed personnei exceeded 0.02 ppm. Most had non-
detectable levels. Method lower detection 1imits was = 0.02
ppm.

E. Disposition in the Process

Analysis has shown that “10% of the FC-143 is washed off “he
varn in spinning (Ref. 1). However, none is found on sin-
tered yarn. Previous work (Ref. 3) has shown that yarn
heated at 175°C has no e -actable FC-143 remaining after 30
mfnutes. At 200°C, therec .s none after 10 minutes. This is
because FC-143 can be removed thermally by decarboxylation,
i.e., decomposition to COZ and *he .perfluorogeptamonohydri
{Ref.. 4, 5). To copfirm this, ~6 feet ofu
yarn was pulled intoH’c:ebing which wés used as a EC
column, The GC o¥En was temperature programmed from
125-250°C. The tube was purged with nitrogen and the off-gas
analyzed by IR in a3 10 cm. cell. The Nicolet MX-1 ETIR was
set to run repetitive l-minute scans. The tubing
itself was stable at these temperatures.

Two absorbance peaks appeared “5 minutes after the 150°C owen
temperature was passed. The hoifupn time in the tubing from
the GC to the IR cell and its .c'um~ was ~ 5_pinutes at 20
mi/minute N, flow. A twin pqak 2t 2340 cm " (CO,Y and a
smaller C-F ‘peak at ™ 1250 cm * wer: seen. These peaks in-
crease in size until after ~ 5 minutes at 250°C, they begin
to decrease. No carbonyl peaks at 1700-1750 cm™* appear
w})ﬁch would have indicated evaporation of the FC-143 (Figure
2). :

Although these scans show that decarboxylation - not evapora-
tion - cccurs, they did not show whether the perfluoro by-
product was the olefin (perfluoroheptene) or the hydride
(perfiuoro monohydride). Some concern was voiced over the
potenti2l hazard from the olefin. To determine the identity
of the byproduct., an excess amount of the FC-143 fun salt
was mixed with Triton ¥-100 and poured into theHﬁC
tube. The temperature was programmed from 150-225°C. “The
scans show a peak at 3010 cm °, which is indicative of the

hydride. There is ng evidence of tre olefin which would have
absorbed at 1790 cm™" (Figure 3).
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11,

In order to determine the completeness of the decarboxyla-
tion, Draeger tudbes were used. The gas evolved from the
heating of the FC-143 sodium salt/Triton X-100 mixture was
passed through the tube. This tub- gave a specific colori-
metiic charge for COZ' It showed °0+% of the theoretical CO2
evolution.

METHOD DEVELOPMENT

The method u: .d in this report for determining FC-143 levels is
similar to that used in Reference 1. The samples are extracted.
with methanol or freeze dried, esterified to get the volatile
ester with BF,, the reaction quenched with water, the ester
extracted into "hexane and the hexane injected in a GC. A new GC
colusn packing (0V-202) was used to get better sensitivity.
FC-143 is not a pure compound and consists of at least 5 identi-
fied isomers (Ref. 6). The QV-202 column consolidates these
different compounds into one peak. A new Hewlett/Fackard 5380 GC
with a NI electron capture detector was used to increase the
method sensitivity to the low ppb range. A typical chromatogram
is shown in Figure 4.

The following GC conditions were adopted for use:

Carrier Gas Argon/Methane 5% @ 20 ml/Minute
Injection Temperature ' 180°C
Column Temperature IOOfC
Detector Temperature 30c°C
Sample Size 2 Ul

External standards were used in each run and their neak area in
the calculation of the sample concentration. Precision was . 107
for any sample (Table 2}.

A. Air Analysis

Air samples were taken for ome hour at a rate of 3 1iters per
hour in 10 m1 of water in an impinger. One m) of water was
freeze dried and 1 ml BF,/methanol added for esterification.
After heating ir. sealed gottles for 15 minutes, the solution
is quenched with water and 1 ml hexane added. The ester is
extracted into the hexane and injected in the GC. Twe micro
Viter samples were used. Method was sensitive to 0.3 ppb
~ Tevel, which iz below the 0.5 ppb proposed TLV.

Company Sanitized. Does not contain TSCA CBI




Iv.

8. Yarn

Sintered yarn andmarns were analyzed identically.
Ffive ml of methand! was added to cne gram of yarn. After
10-15 minutes, one ml was removed, and one ml 8F,/methanol
esterfying reagent added. This was heated for 15 minutes,

water quenched, extracted with hexane and the haxane injected
into the GC. TheHvarns had considerable variance
between samples. is was due to gjther ypeven application
or to adsorption of the FC on theHﬁtself. Soxhlet
?zt;acgon with methanol did not reduce this variability.
Ref. 2}. .

C. Blood

Blood was analyzcc identically to the water from the impinger
air samples. S. Stafford, of ¥PD, prepared a series of
spiked blood samples as an interlab check. These were
analyzed with a precision of - 10%. (Table 2} A set of
spiked blood samples prepared at PCD were run with good
precision.

THERMAL TRZATMENT

Thermal treatment can effeccively remove the FC-143, kut it is
not the prime candidate because of deleterious effects yarn
properties. Previous work (Ref. 3} has shown thatH‘arns
heated at 175°C for 30 minutes or at 200°C for minutes no
longer have any extractable FC-143. IR scans of off gas from
yarn heated from 150° to 250°C confirm the presence of a fluoro-
carbon gas by the auscrgficn peak at 1250 e¢cm “. The presence of
the CO, prak at 2353 cm ° confirms CO. evolution, i.e., the FC if
decarbBxylating. There is no carbofyl peak at 1700-1750 cm

which would show evaporation. Further study of the gases evolved
from 150-200°C frem Triton X-100/FC-143 sodium salt mixture in a
5: ';_l:atio. show the presence of a C-H absorbznce peak st 3C10
cm'® {Figure 3} This shows that the fluorocarbon yarn evolved in
decarboxylation is the perflucromorohydride. There is no evi-
dence of an olefin (C = C, 1790 em ') which is a possidle decom-
position product. The Triton supplies the necesssry “vdrogen to

form the hydride (Ref. <, 5). Analysis of the compietcness of

the cecarboxylation was made by passing known amounts of off-gas

_through a Draeger tube, The tube, specific for CO,. uses a coltor
‘chagge to volumetrically measure the cog evolved. The amount was
that

90 - 10% of the theoretica., showing no other major reaction

-occurs during thermal treatment.
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APPENDIX

Table 1 FC-143 Samples

Table 2 GC Precision

Figure 1 Hpinm‘ng in Air Sampling Location

Figure 2 I? Scans of I&T Off Gas

Figure 3 ‘FC-143 IR Scan

Figure 4 GC Chroinatogram

Attachment I  Letter, S. S. Stafford to M. A. Forte, 12/17/81

Attachment II GC Method FC-143 Analysis
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10.

TABLE 1

I.BPINNING IN-AIR SAMPLES

LOCATION
SM-2 - Rol1 6
SM-2 - Roll 23
SM-2 -~ Roll1 6

-2 - Roll 23
Operator's Desk
Between SM-2 and 3, Roll 12

SM-2 - Between Bath and Wash Module

M-3 - Between Bath and Wash Module

SM-3

Rol7 6

M-3 - roll 23

LEVEL

Non-Detectable (<O.
Non-Detectable (<0.
Non-Detectable (<0.
Non-Detectable (<0.
Non-DetectaB]e { <0.
Non-Detectable {<0.
Non-Detectable (<0.
Non-Detectable (<0.
Non-Detectable (<O0.

Non-Detectable (<0.

3 ppt)
3 ppb)
3 ppb)
3 ppb)
3 ppb)
3 ppb)
3 ppb)
3 pph)
3 ppbd)
3 pob)

Samples taken at estimated position of operator's head during work.

. Hﬂ’INNING FC-143 WATER/YARN LEVEL

M-2 Wash Water
Sewer
Regenerated Yarn

Sintered Yarn

SM-3 Wash Water
Sewer
Regenerated Yarn

Sintered Yarn

1.2 pem
“ 1 ppm
49 ppm
N

4.0 ppm
2.0 ppm
60 ppm
ND
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SAMPLE
5 ppm FC-143
1.0 ppm FC-142

0.5 ppm
0.25 ppm

TABLE II

GC PRECISION

GC_COUNTS /THOUSANDS
232.5, 241.0, 234.1
63.2, 62.3, 65.2, 61.6, 59.0
33.4, 34,3, 38.8, 29.5
17.5, 15.5, 19.1, 18.4

3L00D_SMPLES
ILC with PPD/S., Stafford

SAMPL SPIKED LEVEL (ppm F) MEASURED LEVEL (ppm F)
1 .50 .56
2 1.5 1.9
3 81ank .01
4 027 0.026
5 0.17 0.145
6 1.0 1.2 T =
7 81 ank .009
8 .054 .047
9 .34 .314
10 . .054 .059
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ATTACHMENT I

a8 mevizTe cc: A, J. Dani - 53
-t s
UpUNT L. J. Para - z41
I >
W. C. Pzreoivsl - =3
:stkn::;;n—maa T, ¥. o wa - %
E. i. bu Pcnt be NEMours & CoMPANY Pral Tile
INCORPORATED TN
WILMINGTON, DELAWARE 19898
POLYMER PRODUCTS DEPARTMENT
ZXPERIMENTAL STATION
ANALYTICAL REPCRT
Decerbter 17, 1681
¢m03m‘-:x
SPRUAICE, T=EXTILE FIRERS
ICHICHD, YA,
ERMINATION OF PERFLUOROOCTAHOATE IN AGQUEOUS ATR IMPINGER SAMPISS
v 7 - - : o~
\uOb Jo. C11-501; PRAL lns. 81-2832-2335: Hotebook Ho. Z2R1K2
As reported by ohcne 7/z/31, the Tour aquecus air inpinger samples sutmitteg
A4/81 were znalyzed for perfluorcoctancate {Ca; using the gas chrcmatographic method
- 7‘?.-7149 fesuits and -semple identification are 23 Fcllows: :
!
" Semple GC Anelysi
. ZL An2Ljeis
FEAL o Identifization Jete &nalvzed ug IC-1s3/miL iz}
Zi-25%32 #1, Stack 21 Sutler £/29-7/2/%1 n.3. In;
32-2833 . (wsi3€)  #2, stack 2t Inlet " 3.032
AR et #3, Juslet of Drysr " n.A,
512835 #lky Inlet <o Teflon " n.d, -
Inducwion Iryer
‘) FC-1b3 (3M ammenium perfluorocctancate) was used 23 calibhration snendard,
znéd Cz 2oncentration caleuleted 2s the zals. The lower Limis 7oy auantivation
was 0,307 ug/zlL.
B Cnrcma-:ograms for sarple #1 differed slightly in appearance from #3, #l, anc
..‘e blanks; a longer zir sampiing time mighti have given = detsctable ~evel
2 Cy.
2
<
S Soffin 2
’
’ .05, Gtefiord
Jah
‘I{e" Yerés:
Perflucrecctancate
TLLiu3 .
bir Analysis

There's a world of things we're doing something about
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FC-142 ANALYSIS
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S. S. Shelburne Ce _
Spruance Fibers Plant
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Textiie Fibers Department
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METHOD TM-0405-32T
CATE 3/16/82
PAGE 2 OF i0

SCOPE

1.1 This method is used to describe sample preparation 2nd GC analysis for
FC-143 in air, water, blood and or yarn.

PRINCIPLE OF METHOD

2.1 Samples from in air, water or blood are first concentrated by freeze
drying. Yarn samples are soaked in methanol to exiract the FC-143.
Then the FC-143 is esterified by heating with BF3/methan01 to form the
volatile methyl ester.

BF
CF 5(CF,)C00 Na* - CHaOH —— CF4(CF,)¢ COOCH,

The reaction is quenched with water and the ester extracted into
hexane. The hexane sclution is snot into a GC with an electron
captui-e detector. The FC-142 concentration i35 determined based on
peak area comparison to standards.

SIGNIFICANCE AND USE

3.1 This method is used to determine FC-l4"Hyarn, in air, in water
an¢ in blood. The applicable ranges are-

Yarn - 50 - 1C00 pom
Air - 0.3 ppb - 1 ppm
Water - 0.02 ppm - 25 ppm
8lood -~ 0.02 ppm - 25 ppm

INTERFERENCES

4,1 Water niust be removed from the samples to prevent resction with the
esterfying agent.

APPARATUS

&1 Gas Chromatograph - Hewlett Packard 5880 with Ni6, electron capture
detector and 5880 terminal Hewlett Packarg Company.

5.2 Argon/Methane Carrier Gas 95/57 - Burdett.

5.3 Syringe - Hamilton - 701 N - 10 p1 - Supelco Co.

5.4 " Telematic Air Sampler - Taylor Parker Co., Norfolk, Virginie, Cat. No.

5.5 8atteries, nickel-cadmium, 8.4 volts - Taylor Parker Co., Cat. No.
247a.

5.6 Yicils - 5 ml, giass -~ Fisher Cat. #02-2288.
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METHOD TM-04C5-82T

DATE 3/16/82
PAGE 2 CF 10

5.7 Erlenmeyer Fiask - 250 m! Glass Stopperea - Fisher Cai. No. 1C-C47C.

5.8 GC Cotumn 10 glass, packed with OV-202 on 100/120 Supelco pert -
Supelco Co.

5.9 Heater - Fischer #11-495-50 or equivaient.

5.10 Sand Bath with copper tubes - Spruance Process Control Development.

5.11 Pipets i1 m) - Fisher Cat. #13-650B; 5 m) - Fisher Cat. #13-650F.

5.12 Mancmeter - Fisher Cat. #11-292 or equivalent.

5.13 Lyopilizer - Fisher Cat. #10-269-41 or equivalent.

5.14 Freeze ur- Flasks (4), 350 m1 - Fisher Cat. #10-269-53.

5.15 Vacuum Pump - Two Stage Model D-25 - Fisher Cat. No. 01-183-31 or
equivalent. :

5.16 Pipet Aspirator Buldb - Fisher C;t. #14-0708.

5.17 Impinger Tube - LG-6890-100 - Scientific Glass Co., Vineland, N.J.

5.18 cap liners - Supelco. -

5.19 Dewar Flask, ! quart size - Fisher Cat. #10-1958,

5.20 Vacuum system trap - LC-11025-102 - Scientific Glass co., Vineland,

REAGENTS AND MATERIALS

6.1 gFééz?thanol - Pesticide grade in glass ampoules - Supelco Cat. No.

6.2 Methanol - Fisher Cat. #$£A-936.

6.2 Hexane - Fisher Cat. #LH-301.

6.4 Dry lce - Rictmond Dry Ice Company.

6.5 Acetone - Fisher Cat. #£A-17-5.

PRECALTIONS |

7.1 BF y/Methanol - Wear Teather gloves when initfally breaking the glass
ampoule. Wear rubber gloves when pouring or pipeting.

7.2 ¥$:;erubber gloves when handling methanol ¢+ hexane. Keep away from

7.2 Wear leather glove wien handling vials or heater and sand bath.
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7.4

7.5

SAMPLING

E.1
8.1.1

METHOD TM- 0405-82T
DATE  23/16/82
PAGE 4 CF 10

Wear Teather g'oves when hardling dry ice.

Blood. Rubber gloves must be worn when handling bleod. When finished
with bicod, heat with concentrated bleach in a hot oven at ~ 90°C for
one nour, then flush down drain with water. Use bleach in "10:1 ratio
over blood. Rinse all pipets, beaker and other equicment with bleach.

In-Air

Place 10 m1 DI water in an impinger tube. Set tube ‘n Telematic and
set turner for one hour. Flow should be set at 3 Viters/minute. Set
Telematic in area to be sampled.

Yarn

No special sampling required.

21o0d

Obtain the necessary blood samples from Medical. Store in
refrigerator until ready for use. See 7.5 for disposal.

CAL1BRATION AND STANDARDIZATION

9.1
9.1,1

9.1.8

FC-143 Standards

Weigh 0.1000 g of FC-143 into 2 JCO m! volumetric flask. Mske to
volume with methanol. This is the 1000 ppm standard.

Take 1 ml of 9.1.1 and dilute to 50 ml with methano!. This is <he 50
ppn standard.

Take 5 mi of 9.1.2 and dilute to 10 with methanol. This.is the 25. ppm
standard.

Take 1 m1 of 9.1.1 and dilute to 1000 ml with methanol. This is the
10 ppm standard.

Take 5 m1 of 9.1.4 and dilute to 10 m1 with methanol. This is the 5
ppm standard. ,

Take 1 ml of 9.1.4 and dilute to 10 ml with meethanol. This is the ]
ppm standard,

Take 1 ml of 9.1.5 and dilute to 10 mi with methanol. This is the 0.5
ppm standard.' ,

Take 1 mi of 9.1.6 and dilute to 10 ml with methanol. This ig the 0.1
ppm standard.
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METHOD T-0405-82T
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PROCEDURE (References Attachment I, GC Conditions and Attachment II,
yophilizer Operation)

10.1 Yarn - Sintered andm

10.1.1 For sintered yarn, weigh 0,6 g to 0.C001 and put into a glass vial.
Add 1 ml methanol. For yarn, weigh 0.05 g yarn to 0.0001 g, add
to 2 glass vial and add I ml methanoil.

10.1.2 Add 1 ml 8F,/Methanol. Heat in sand bath for 15-20 minutes at sand
temperature of 65-70°C.

10.1.3 Remove from bath and allow to cool. Then add 1 ml DI H2 and 1 mi
hexane. Then shake for 30 seconds.

10.1.4 Allow layers to separate and shuct sam.le on GC (See Attachment I1%.
FC-143 peak RT is ~2.9 minutes.

10.1.5 Shoot standards (9.1) that bracket the expected sample level.
Sintered - 0.5, 1.0, 5.0 ppm
t" 10, 25, 50 ppm
10.1.0 Seg 11.1 for calculation.

10.2 In-Air Samples

10.2.1 Pipet one ml of the water from the impinger tube into a clean, glass
vial. Carefully place 1t in a Freeze Dry Flask, put on the rubber top
and hook it to the Lyophilizer {Attacnment [I}. Leave on the
Lyophilizer until all the water is gone ("2-3 hrs.).

10.2.2 Remove the vial from the flask and add one m) of 3F3/Me&han01 by

pipet. Put a Teflon® gasket in tke vial top, screw it tight and place
in the sand bath for 15-20 minutes at §5-70°C.

10.2.3 Remove from the bath ard allow to cool. Then add i mi DI Hy0 and L ml
Hexane. Then shake for 30 seconds.

10.2.4 Allow the Tayers to separate and shoot the hexane layer on the GC.
(See Attachment ).

10.2.5 Shoot the standards that bracket the sample (0.1, 0.5, 1.0 ppm).
10.2.6 See 11.2 for calculation. '
10.3 Water

10.2.1 ifpet 1 m} of water into 2 clean, glass vial. Then follow 10.2.1 -

v de
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12.

13,

METHOD TM-0405-32T
DATE  3/16/82
PAGE 6 OF 10

10.4 Blood (See 7.5 for handling)

10.4.1 Pipet 1 ml of blood into a cle ., glass vial, freeze dry and run as in
10.2.1 - 10.2.5.

CALCULATION
11.1 Yarn
A
FC-142 ppm = B x C
—
A = Szmple GC peak area
8 = Standard GC peak area
C = Standard concentration, ppm
D = Weight of sample
1.2 Air, Water, Blood
FC-143 ppm = & ¢
A = Sample GC peak area
B = Standard GC peak area
€ = Standard concentration, ppm
PRECISION ANu ACCURACY
12.1  Precision is - 10
REFERENCE ) |
12.1 PPD Analytical Method - Determination of C8 Fluorosurfactant in Watur
GC, S. S. Stafford.
KEY WOPD INDEX

14.1 FC-143 - in yafn, water, air and blood.

14.7 GC analysis.,
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Carrier Gas

Injection Temperature
Oven Temperature
Detector Temperature
Sample Siz2

Celumn

Packing

GC Terminal Conditions

ATTACHMENT [
HP 5880 GC CONDITICNS

Argon/Methane 95/5 20 ml
180°C

100°C

300°C

2 41

6' Glass 1/,8" 0D

0v-202 on 100/12C Supelcoport

- Run time - 0.1 minutes Tan Skim.

- Attenyation 26 (adjust as necessary for peak size)

Company Sanitize

METH0O T™M-0405-82T7

DATE 3/16/82
PAGE 7 CF 10
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DATE  3/16/82
PAGE 8 OF 10

FREEZE DRYING SAMPLES -

Equipment Setup

l. Put ™ 500 mt of acetone in the lyophilizer tank.

2. Carefully add enough dry ice to keep it as a solid. Replace 1id.

3. Ad¢ " 50 ml acetone to vacuum trap Dewar. Set the vacuum trap in the Dewar and
add dry ice to pack around it.

4. Hook up heavy wall ru ‘er tubing from the lyophilizer to the trap to the vacuum
putp. Tee in the manumeter between the trap and pump.

Sample Setup

1. Take the samples in the glass vials and dip them in the lyophilizer dry
ice/acetone mixture. Keep them immersed long enough for complete freezing.

2. Place the frozen vials in cne of the freeze dry flasks. Pyt a fitler in the top
of the rubbe~ top, place on the flask and connect to the lyophilizer with the _
metal neck.

3. Open the connection to vacuum. Only those ports being used can be open to
vacuum. All others must be on vent.

4. Cut on the pump, open the manometer conenctions. Vacuum must be ~ 0.1 mm.

5. After freezing, shut off manometer, carefully open sample lyopilizer port and
cut off port.
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TEST METHOD AFPROVAL

“, FC-143 Analysis"
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ABSTRACT

The FC-143 {ammonium perfluoro octanoate) surfactant used in theH
polymerization process was a suspected teratogen. Methods were deve-
loped, and its level measured in air, water, blood and yarn. In air,
water and tlood Tevels were well below TLY's, MNonre was present on sin-
tered yarn, but I&T yarn, which is coated with dispersion, has 200-700
ppm Tevels. It was shown that FC-143 dicarboxylates when heated to

200°C giving .ff CO2 and perfluoroseptamonohydride.

INDEXING SUBJECTS

1. Measurement of perfluorooctanoic acid (FC-142) in air, water, yarn.
2. Apmonium perfluorooctanoate dicarboxylation of.

3. Sodium pertluorooctanvate dicarboxylation of.
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