COMMUNICATIONS

Thin-Layer Chromatographic Quantitation of Abate
(0,0,0',0"-Tetramethyl-0,0’-thiodi-p-phenylene Phosphorothioate)

Residues in Water

A thin-layer chromatographic procedure is de-
scribed for quantitatively measuring Abate
(0,0,0’,0’-tetramethyl-0,0’ -thiodi-p-phenylene
phosphorothioate)  concentrations in surface
waters. Distilled water, surface water, and a 4-to-1

mixture of surface water and settled sewage sam-
ples were enriched with 33 to 107 ng. of Abate
per liter. After extraction and cleanup, average
recovery was about 75%.

bate. a pesticide used to kill mosquito larvae. is
the thiophosphoric acid ester, 0,0,0’,0'-tetra-
methyl-0,0’-thiodi-p-phenylene phosphorothioate.
Blinn and Pasarela (1966) published a colorimetric pro-
cedure for its quantitative determination. Wright er al.
(1967) reported on a gas chromatographic procedure.
As these analytical techniques are lengthy and time-con-
suming, this study was conducted to develop a rapid,
simple analytical procedure for monitoring Abate resi-
dues in water samples by thin-layer chromatography.
Many thiophosphoric acid esters similar to Abate
have been chromatographed on thin layers of Silica Gel
G with mixtures of hexane and acetone (Randerath,
1963) and visualized by spraying with 1% N,N-
dimethyl-p-phenylazoaniline in 95% 2-propanol (Ragab,
1967). However, no procedure has been published for
quantitative determination of Abate by thin-laver
chromatography.

EXPERIMENTAL PROCEDURES

Reagents and Apparatus. Chloroform, distilled from
glass, was used as the extraction solvent. The purified
reagent was obtained from Burdick and Jackson Labora-
tories. Inc., Muskegon, Mich,

Crystalline 0,0,0’,0’-tetramethyl-0,0’-thiodi-p-phen-
ylene phosphorothioate (Abate) of 99.9% purity was
obtained from American Cyanamid Co., Princeton, N. J.
A standard. stock solution was prepared by dissolving
2.00 grams of Abate in 1 liter of acetone, and just
before use. diluting 5.00 ml. to 1 liter with distilled
water.

A slurry of 5.0 grams of Silica Gel G (Brinkmann
Instruments. Inc.. Cantiague Road, Westbury, L. I.
N. Y.) and 10.0 ml. of water was spread on 20 X 20
cm. thin-layer plates 250 microns deep with a rod which
was treated for water resistance. The plates and details
of the technique used are listed elsewhere (Kontes Glass
Co.. 1967).

A Hamilton PB-600 dispenser (Hamilton Co.. P. O.
Box 307, Whittier, Calif.) with 50-,1. syringe, which was
clamped 2 mm. above the plates, was used for stepwise
spotting of samples. Lang-Levy pipets did not give
satistactory reproducibility.

Extraction and Cleanup. Desired amounts of the
standard, stock Abate solution were diluted to 1500 ml.
with distilled water, surface water, or a 4-to-1 mixture

of surface water and settled sewage. These samples
were acidified with 5§ ml. of 6M sulfuric acid, filtered
through glass wool, and shaken for 1 minute with 500
ml. of chloroform. The chloroform layer was filtered
through 50 grams of anhydrous sodium sulfate, and
evaporated to dryness with a stream of dry nitrogen on
a hot water bath at 60° to 70° C. The residues were
dissolved in acetone just before the thin-layer plates
were spotted. Table T gives volumes of acetone used
to dissolve residues.

Thin-Layer Chromatography. The thin-layer plates
were activated for 1 hour at 90° C., then allowed to cool
to room temperature. Then 15 ul. of acetone solutions
containing Abate standards and sample residues were
applied to the plates with the dispenser. The standard
portions contained 9. 12. 15. 18, 21, and 24 ,g. of
Abate, and the sample ones contained from 9 to 24 .g.
Each plate contained six standards and duplicate aliquots
of the sample, respectively. as represented by viewing
Figure 1 from left to right. The plates were developed
for 1 hour in a tank presaturated with a 10-to-1 mix-
ture of hexane and acetone. air-dried for 1 minute,
exposed to bromine vapors for 1 minute, reaerated for
3 minutes, and spraved with 1% N,N-dimethyl-p-phen-

Table I. Recoveries of Abate Insecticide by Thin-Layer

Chromatography
Dry Residue,
Abate Added, ul. of Acetone Abate Found, Recovery,
ug. per Liter Added ug. per Liter %
DiISTILLED WATER
33 50 30 91
53 50 39 73
53 50 39 73
SURFACE WATER
53 50 41 78
53 S0 37 71
4-T0-1 MIXTURE OF SURFACE
WATER AND SETTLED SEWAGE
0 50 0 0
33 50 2 853
53 50 39 74
53 50 36 68
80 75 48 60
107 100 78 73
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