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The insecticide pyrazophos (O-6-ethoxycarbonyl-5-methylpyrazolo- 
[l,5-a]pyrimidin-2-yl O,O-diethyl phosphorothioate), (AfuEanR), 
fs currently used for the control of leaf mlners (Phytomza 
atricornis Meigen) on greenhouse-grown chrysanthemums. The 
recommended rate of application fs a solution containing 450 mg/L 
(a.f.) which is sprayed until leaves are thoroughly wet and run- 
off just begins. During the course of this application, which is 
frequently carried out under restricted work�8 space, garments 
and protective clothing can readily come in contact with the 
spray. Previous workers have studied the effects of various 
factors �8 the removal of organophosphorus insecticides from 
contaminated clothing. Easley et al (1981, 1982) have reported 
on the efficiency of various laundering procedures, detergents, 
and water temperatures in the removal of methyl parathion from 
denim fabrics. Laughlin et al (1985) studied the influence of 
different formulations of methyl parathion on the removal of the 
insecticide using conventional laundering practices. 

This note describes a study which was intended to determine the 
efflciency of household laundering in removing pyrazophos from 
contamlnated fabrlc. 

MATERIALSANDMETHODS 

Cotton/~olyester coverall fabric was eut into lOcm x 20cm strips 
(200 cm ~) and the edges were machine-stitched to prevent fraying. 
Four swatches were arranged into layers and placed randomly onto 
newspaper laid out on the bed of a custom-built cabinet sprayer; 
the sprayer consisted of an overhead mobile liter container 
fitted with a nozzle and pressurized by an air pump. The 
newspaper served to soak up spray around the target fabrics. To 
simulate drlft ~nd spill situstions, the fabric was sprayed at 
rates of 48 ml/m ~ and 240 ml/m A respectlvely, uslng a solution of 
450 mg pyrazophos per liter of water; these applications were 
equivalent.to absolute levels of 432 ~g and 2160 ~g of pyrazophos 
per 200 cmZ-swatch. The fabric was allowed to dry for 8 hours at 
amblent temperature before being laundered. AI1 treatments were 
replicated four times. 
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Unwashed swatches from the flrst, second, and thlrd layers were 
separately placed Into contalners for subsequent analysis. W�8 
those samples to be laundered, the swatches w�8 the lower 
application (slmulated drift) were put through the washlng cycle 
flrst and these were followed by the fabrics with the s�8 
spill. 

Laundering was carried o u t  in a domestic automatic washing 
machine and consisted of the following treatments: 

(I) Single wash - a 12-minute wash and spin cycle with a 
heavy-duty detergent followed by a double rinse and spln-dry 
cycle (total time 40 min). 

(2) Double wash - two complete slngle washes (total time 80 
min). 

(3) Pre-soak and double wash one hour pre-soak in luke 
warm water using a llquid soil and staln remover followed by two 
complete single washes (total time 140 mln). 

AI1 samples were placed into glass Jars, closed, and transferred 
to the laboratory for analysls. Analyses were commenced w�8 
18 hours of treatment. 

Laundered and unlaundered swatches were soaked in 250 ml 
dlchloromethane for 16 hours (overnlght); the solvent was 
decanted off as thoroughly as possible and the swatch and jar 
were r�8 wlth an additlonal I00 ml dlchloromethane whlch was 
comblned wlth the original extract. The extracts were evaporated 
Just to dryness with rotary vacuum and residues were redlssolved 
�8 a measured aliquot of acetone. 

Pyrazophos was quantified by gas chromatography with flame 
photometric detection (P-mode) and a wide-bore fused silica 
capillary column, 0.53 mm i.d. x 15 m, and the following 
temperature program: Initial temperature - 200~ with 0 hold 
tlme; program rate - 5~ final temperature - 255~ helium at 
ca 8 mllmln was used as the carrier gas. 

Recovery rates were determlned by plpetting acetone solutions of 
pyrazophos onto untreated 10 cm x 2~cm fabrlc strips at rates of 
50 and 500 #g pyrazophos per 200 cm L of fabrlc. The solvent was 
allowed to evaporate at room temperature and the strlps were then 
placed in sealed Jars for 16 h (overnlght). Extraction and 
determ�8 as per the procedure descrlbed above gave 
recoverles ranging from 91% to 102% wlth a mean recovery of 93%. 
Data presented are not corrected for recovery. 

RESULTS AND DISCUSSION 

Where drlft contamin~tion was simulated, a deposit of 435 #g 
pyrazophos per 200 cm ~ was found on the surface layer of unwashed 
fabrlcs. The second and third layers contalned trace levels at 
0.6% and 0.5%, respectively, of the amount found in the surface 
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layer (Table I). On the swatches with simulated spill 
contam~natlon, deposlts of 2225 ~g pyrazophos were found on the 
200 cm ~ surface area while the second and third layers of fabrlc 
contalned deposlts representlng 0.2% and 0.3% of that on the 
surface. 

A single wash of the drift-simulated fabrlc removed 78% of the 
pyrazophos resldue wh�8 a double wash removed 92%; the addition 
of a pre-soak treatment failed to Improve removal over the double 
wash. With the spill-slmulated fabrics, slngle and double washes 
of the surface fabrics removed 83Z and 94% of the deposits 
respectlvely. Agaln the pre-soak treatment failed fo improve on 
the double wash. 

Table 1. P y r a z o p h o s  on u n l a u n d e r e d  and laundered  sva t ches  

Washlng 
Pyrazophos ~g/200 cm 2 

S�8231 drift Simulated spill 
Mean• ~ % Rema�8 Mean• % Remaining 

Unwashed-First Layer 435• 

Unwashed-Second Layer 2.5• 
(0.6%) 

Unwashed Thlrd layer 2.0• 

Single Wash-First Layer 68• 

Double Wash-First layer 24• 

Soak and Double Wash 26• 
First Layer 

Untreated - double 

0 2250• 0 

0 5.3• 0 
(0.2%) 

7.4•  0 

22 380• 17 

7.9 124• 5.6 

5.3 153• 6.9 

- 85• (3.8) 2 

~ Mean of four repllcates. 
Pick-up from orlglnally contamlnated fabrlc. 

Four untreated swatches were laundered along wlth the spill- 
simulated fabrics; these were found to pick up an average 
contamination of 85 ~g pyrazophos which represented 3.8% of the 
amount found on the unwashed fabric or 68% of that found after 
the double wash (Table I). These results Indicate that clean 
water and detergent be used for successive loads of pesticide- 
contaminated clothing and secondly, that launderlng of 
contamlnated clothing must be carr�8 out separately from the 
rest of the family wash. 
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