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ITHTRODUCTION:

The purpose of this study was to sample the Decatur plant
wastewater 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 both HV and LV samples. Gas
chromatography (GC) was used to quantify FC-143 at 28 ppb in the
HV sample and 4 ppb in LV sample.

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

(1) CygFgS0pNHCH3
(2) CygFy7H8CHCHLOH
CI2H3
Fluorochenical fragments indicated by GC/MS were:
CeF1350NCiHI3CHy~
iy
ReS0p-N-CoHg
0c 3ty
where R¢ is CgF13 or higher perfluoro homolog.

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

DISCUSSION:

The Decatur, Alabama plant makes fluorochemicals. This is the
first 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
effluent through a carbon bed (Figure 1). Organic materials,
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extracted from the carbon bed, were then analyzed using a combina-
tion of analytical techniques<. The results of this study (see
above) indicate that carbon sorption is satisfactory for concen-
trating organic fluorochemicals from waters. Further in-depth
studies would have to address recoveries of fluorochemicals from
carbon and show no interaction and/or degradation of fluoro-
chemicals on carbon adsorption and desorption. A reliable, less
noisture-sensitive analytical method for FC-95 and FC-807 would

pe desirable.

EXPERIMENTAL:

See Nlotebooks 49400, 51050, 51568 for details of this
investigation-~.

Rigid polyvinyl chloride (PVC) columns (Figure 1) were wet slurry
packed with about 30 g of HydrodarcoR 4000 (HD 4000) activated
carbon and shipped to the Decatur, AL, plant (1/30/79). It was
requested that the seven columns be kept refrigerated until use
to minimize bacterial growth?.

ID 4000 was purified before packing by first rinsing with
deionized water (D.I.) and decanting the fines and then rising
with methanol followed by D.I. water. The carbon was dried in a

forced draft oven (1100C) 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
(Soxhlet) 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 "plank" in another extraction experiment. The pyridine
extracts were filtered through Whatman GF/F paper and the
filtrate was brought to 250 ml with pyridine {analytical
solution). Some of this solution was analyzed then for organic
and inorganic fluorine (see results).

Another portion of this analytical solution was concentrated
tenfold (rotary evaporator) and the concentrate was spotted on
silica gel TLC plates. They were developed in two dimensions
with two different developing liquids. FC-143 and FC-95 were
tentatively identified in both the HV and LV sanmples.

The above concentrate was also analyzed by GC/MS for fluoro-
chemicals (see results).
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A portion 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

sclution was analyzed by GC using an electron capture detector
(see results).

NOTES:

(1) One reason for the isolation of compound Ll 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 be wet (water) 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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