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suraopucriou:

© The purgose of this study was to sample the Decatur plantwastewater during high volume (RV) and low volume (LV) plantproduction to identify and quantify any fluorochemicals.
assuurs:
The HV sample contained 96 parts per billion (ppb) of organicfluorine and less than one ppb of inorganic fluoride. The LV
sample was not analyzed for these parameters.
Two dimensional thin-layer chromatography (TLC) indicated the
presence of FC-95 and FC-L43 in both iV and LV samples. Gas
chromatography (GC) was used to quantify FC-143 at 28 ppb in the
HV sagple and 4.ped in LV sample.
Fluorine-containing organics identified in the LV sample by GC-
mass spectroscopy (GC/MS) were: i

(1) caFosopuncHs :
(2) Cyf)ouCiHaCH0H !|

city
Fluocochemical fragments indicated by GC/MS were:

C6F1350uCHCH=
cy

RgS0x-u-Calls
oc3ity .

where Rg is Cgf)3 or higher perfluoro homolog.
The only significant fluorochemical detected in the HY sample was
compound 1 above (N-methylperfluorobutanesulfonamide)l.
prscussron:
The Decatur, Alabama plant makes fluorochemicals. This is the
Eicst pilot study to determine if fluorochemicals could be
identified and possibly quantitated in the plant effluent.
Accordingly, the plant effluent was sampled at a time of high
production Schedule and about nine months later when the plant
was at low production schedule. Sampling was done by pumping the
GEElucnt through a carbon bed (Figure 1). Organic materials,
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£NTi{ODUCTION : 

The purpose of this study was to sample the Decatur plant 
was~ewater during high volume (HV) and low volume (LV) plant 
production to identify and quantify any fluorochemicals. 

RESULTS : 

The HV sample contained 96 parts per billion (ppb) of organic 
fluorine and less than one ppb of inorganic fluoride. The LV 
sample was not analyzed for these parameters. 

Two dimensional thin-layer chromatography (TLC) indicated the 
presence of FC-95 and FC-143 in Doth HV and LV samples. Gas 
chromatography (GC) was used to quantify.FC-143 at 28 ppb in the 
HV sample and 4_ppD in LV sample. 

Fluorine-containing organics identified in the LV.sample Dy GC- 
mass spectroscopy (GC/MS) were: 

(i) C4FgS02NHCH3                           ~: 

(2) CsFI7NCH2CH2OH 

CLI3 

Fluorochemical fragments indicated Dy GC/MS were: 

C6 FI3S02NCH2CH2- 

CH3 

l~fS02-N-C2H5 

0C3H7 

where Rf is C6F13 or higher perfluoro homolog. 

The only significant fluorochemical detected in the HV sample was 
compound 1 above (N-methylperfluorobutanesulfonamide)I. 

DISCUSSION: 

The Decatur, Alabama plant makes fluorochemicals. This is ~he 
first pilo~ study to determine if fluorochemicals could be 
identified and possibly quantitated in the plant effluent. 
Accordingly, t~e plant effluent was sampled at a time of high 
production schedule and aDout nine months later when t~e plant 
was at low production schedule. Sampling was done Dy pumping the 
effluent through a carbon bed (Figure 1). Organic materials, 
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griracted fron the caroon bed, were then analyzed using a combina. tion Of analytical technigues?. Tae results of this study (seeacove) indicate that carbon sorption is satisfactory for concen-trating organic fluorochemicals from waters. Further in-depthstudies would have to address recoveries of fluorochemicals fromcarbon and show no interaction and/or degradation of luoro-cheaicals on carbon adsorption and desorption. A reliable, lessmoisture-sensitive analytical method for FC-95 and FC-807 wouldoe desiraole.
EXeERIMEUTAL:
See lioteocoks 49400, 51050, 51563 for details of this
investigationd.

Rigid polyvinyl. chloride (PVC) columns (Figure 1) were wet slurrypacked with about 30 g of HydrodarcoR 4000 (HD 4000) activatedcaroon and snipped to the Decatur, AL, plant (1/30/79). It wasrequested that the seven columns be kept refrigerated until useto minimize bacterial growehf.
UD 4000 was purified before packing by first rinsing witndeionized water (D.1.) and decanting the fines and then risingwith methanol followed by D.I. water. The carbon was dried in aforced draft oven (1100C) and stored in a desiccator untilneeded.
Sapling at high-volume production (HV) was begun on February,1979, and low volume (LV) sampling was started on October, 1979,with'l,144 and 623 gallons of effluent sampled respectively.Several backup columns were sampled, but only the HV and LVsamples will be discussed in this study.
The carbon, removed from the sampling columns, was extracted(Soxhlet) for three hours with analytical reagent grade pyridine.Extraction thimbles were not used; silanized glass wool held thecacbon in the extractor. Thirty grams of clean HD-4000 served asthe "olank® in another extraction experiment. The pyridineextracts were iltered through Whatman GE/F paper and theEiltrate was brought to 250 ml with pyridine (analyticalsolution). Some Of this solution was analyzed then for organic
and inorganic fluorine (see results).
Anotner portion of this analytical solution was concentratedtenfold (rotary evaporator) and the concentrate was spotted onsilica gel TLC plates. They were developed in two dimensions
with two different developing liquids. FC-1i3 and FC-95 weretentatively identified in both the HV and LV samples.
The above concentrate was also analyzed by GC/MS for fluoro-
chemicals (see results). .
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extracted from the carbon bed, were then analyzed using a combina- 
tion of analytical techniques2. T[]e results of this study (see 
aoove) indicate that carbon sorption is satisfactory for concen- 
trating organic ~luorochemicals from waters. Further in-depth 
studies would have to address recoveries of fluor0chen icals from 
caruon and show no interaction and/or degradation of fluoro- 
c~%emicals on carbon adsorption and desorption. A reliable, less 
moisture-sensitive analytical method for FC-95 and FC-807 would 
De desirable. 

EXPERIMENTAL: 

See NoieDooks 49400, 51050, 51568 for de~ails of t~is 
investigation3. 

Rigid.polyvinyl-chloride (PVC) columns (Figure i) were wet slurry 
packed with about 30 g of HydrodarcoR &000 (HD 4000) activated 
carbon and snipped to the Decatur, AL, plant (I/30/79). It was 
requested t~at the seven columns be kept refqigerated until use 
to minimize bacterial growth4. 

HD 4000 was purified before packing by first ~nsing with 
deionized water (D.I.) and decanting the finesand then rising 
with methanol followed by D.I. water. The carbon was dried in a 
forced draft oven (ll0OC) and stored in a desiccator until 
needed. 

Sampling at high-volume production (HV) was begun on February, 
1979, and low volume (LV) sampling was started on October, 1979, 
with 1,144 and 623 gallons of effluent sampled respectively. 
Several backup columns were sampled, but only the HV and LV 
samples will be discussed in this study. 

The carbon, removed from the sampling columns, was extracted 
(Sox~let) for three hours with analytical reagent grade pyridine. 
Extraction thimbles were not used; silanized glass wool held the 
carbon in the extractor. Thirty grams of clean HD-4000 served as 
the "blank" in another extraction experiment. The pyridine 
extracts were filtered through Whatman GF/F paper and the 
filtrate was Drought to 250 ml with pyridine (analytical 
solution). Some of t~is solution was analyzed t~en for organic 
and inorganic fluorine (see results). 

Another portion of t~is analytical solution was concentrated 
tenfold (rotary evaporator) and the concentrate was spotted on 
silica gel TLC plates. They were developed in two dimensions 
wit~ two different developing liquids. FC-143 and FC-95 were 
tentatively identified in bot~ the HV and LV samples. 

The above concentrate was also analyzed Dy GC/MS for fluoro- 
chemicals (see results). 
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. A portion of the pyridine extract was diluted with deionizedwater, acidified then with hydrochloric acid and extracted threetimes with analytical grade toluene. Some Of this extract wasmetnylated with alcohol-free diazomethane. Themethylatedsolution was analyzed by GC using an electron capture detector
(see results).

sores:
(1) One reason for the isolation of compound I in both plantsanples may be that it is one of the more SoLubLe£luorocnenicals compared to the rest of the fluorochenicalsgenerated. (Phone Giscussion of A Mendel with fo A.Guenthaer, Commercial chemicals.)
(2) It, was assumed that all fluorochemicals adsorbed onto carsonweTe quantitatively recovered and unaltered. It is Known,nowever, that many compounds, once sorbed onto carbon, acenot completely removed by extraction Srocedures.
(3) C. i. Schrandt has since transferred to Aufomotive TradesSivision. v
(4) For further studies, carbon should be slurried with water toallow removal of the floating fine particles which tend tolug the column. The column should be wet (water) siuecypacked and then refrigerated until use to provent bactarialgrowth. Such columns in preference to dry-packed coLumns donot pli easily during effluent Sampling and 16s backpressure was noted.

Ze

T7ate AVaTaDIe by TH Tor mepecton and Copying 3% Commer Momaton SOT
‘Subject to Protecive Order In Paimer v. 3. No. C2.04.6309

1233.0004

Pa~3e 4 
June 23, 1980 

A port:on of the pyridine extract was diluted with deionized 
water, acidified then with hydrochloric acid and extracted three 
times with analytical grade toluene. Some of this extract was 
methylated with alcohol-free diazomethane. The methylated 
solution was analyzed Dy GC using an electron capture detector 
(see results). 

NOTF~S : 

(I) One reason for the isolation of compound I in both plant 
samples may be that it is one of the more soluble 
fluorochemicals compared to the rest of the fluorochemicals 
generated. (Phone discussion of A Mendel with R. A. 
Guenthner, Commercial Chemicals.) 

(2) It~ was assumed that all fluorochemicals adsorbed onto carbon 
were quantitatively recovered and unaltered. It is known, 
however, that many compounds, once sorbed onto. carbon, are 
not completely removed by extraction procedures. 

(3) C. H. Schrandt has since transferred to Automotive Trades 
Division.                                               ~ 

(4) For further studies, carbon should be slurried with water to 
allow removal of the floating fine particles which tend to 
plug the column. The column should De wet (wa~er) slurry 
packed and then refrigerated until use to prevent bacterial 
growth. Such columns in preference to dry-packed columns do 
not plug easily during effluent sampling and less back 
pressure was noted. 
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DIAGRAM OF COLUMN FOR SAMPLING 
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