Bull. Environ. Contam. Toxicol. (1996) 57:29-33 SEnvironmental

© 1996 Springer-Verlag New York Inc. :Contamination
zand Toxicology

Loss of Pirimicarb Residues from Contaminated Fabrics
K. Zhou,"N. Kerr,"M.-A. Armour,’K. Rigakis,"B. Crown’

‘Department of Human Ecology, University of Alberta, Edmonton, Alberta T6G

2M8, Canada
‘Department of Chemistry, University of Alberta, Edmonton, T6G 2G2, Canada

Received: 4 January 1995/Accepted: 9 February 1996

Pirimcarb is widely used in Alberta greenhouses as an
insecticide to control aphids in cereals, fruit,
ornanentals, and vegetables. Its toxicity is high with an
LD, of 147 ng/kg for rats (Wirthing and Wal ker, 1983).
Wth the intensive use of pesticides such as pirimcarb,
much attention has been paid to their inpact on the
environnent and on human health and safety. The use of
pirimcarb in greenhouses presents a particular hazard
because space is |linmted and conditions are hot and
hum d. These conditions enhance direct or indirect derna
absorption and inhalation of pirimcarb; therefore, the
greenhouse workers face potential health problens if
their work clothing contamnated with pirinicarb is not
properly decontanmi nated before re-use.

Mich research has been done regarding the relationship
bet ween pesticides and human health and safety, as well
as various nethods to renpve pesticide residues from
clothing. Some analytical research has been done on
pirinmcarb. Cabras, Spandedda, Tuberoso, and GCennari
(1989) used HPLC to separate pirimcarb and its major
nmetabolites. No decontam nation studies, however, have
been found to date on work clothing contanm nated with
pirimcarb. This paper was part of a study to investigate
the renoval of pirimcarb residues fromfabrics through
| aundering (Zhou, 1993). It was noted during the
experiment that nuch pirimcarb was lost after initial
contamination of fabrics and 24-hours of air drying in a
fumehood. As pirimcarb is a highly toxic insecticide in
wettable powder fornmulation, the purpose of this paper is
to determne how nuch pirimcarb was lost after
contaninated fabrics were exposed to air and to
i nvestigate the nechanismof the loss of pirinmcarb. If
the insecticide "dusted off" the fabrics, greenhouse
workers could be at risk through inhalation of the
powder .
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MATERIALS AND METHODS

The two fabrics used in this study were a bl eached,

mer cerized 100% cotton purchased from Testfabrics, Inc.
(style # 423) and 65/ 35 polyester/ cotton obtained from
a USmll. These fabrics are simlar in fiber content,
fabric construction and mass to fabrics comonly found
in the work clothing worn by pesticide applicators. The
100% cotton was a 3 x 1 twill weave with 45 x 23
yarns/cm mass of 305 g/nfand thickness of 0.8 mm The
65/ 35 pol yester/cotton fabric was a 2 x 1 twill weave
with 34 x 19 yarns/cm nass of 270 g/nfand thickness

of 0.7 mm (CAN CGSB-4.2 No.5.1-M0; CAN CGSB-4.2 No. 37-
MB7; CAN CGSB-4.2 No.6-MB9 (IS0 7211/2-1984), Method

0 . The two fabrics were cut into specinens 8 cm square
on the bhias to prevent ravelling in |aundering. Before
contamination with pirimcarb, specinmens were

condi tioned overnight in a standard atnosphere of 20 +
2°C and 65 + 2% relative humdity.

The i nsecticide pirimcarb, 2- (di et hyl ani no) - 5, 6-
di met hyl - 4- pyrim di nyl di net hyl car banat e, (commerci a
Pirimr* 50WP produced by Chipman Inc.) was a wettable
powder with 50.7% active ingredient neasured by high
performance liquid chronatography (HPLC). The powder has
a vapor pressure of 4mPA at 30°C. Pirimcarb was applied
to the fabrics at the dilutions reconmended for field
use, 0.5 ng/nL (0.025% active ingredient). The pirimcarb
suspension was poured into a beaker and nmagnetically
stirred during the contam nation procedure.

The followi ng procedure was used to contam nate fabrics
with pesticide (Rigakis et al., 1987). Fifteen
condi ti oned speci nens of each fabric type (cotton or
65/ 35 polyester/cotton) were held horizontally on foil
covered wires in a funehood. Using a digital Eppendorf
mcropipette, 0.5 nL of diluted pirimcarb was deposited
in the center of each fabric specinmen. In order to
deternmine the accuracy of the dilution and to calculate
extraction efficiency, the pesticide nmxture (0.5 nL) was
al so pipetted into each of three enpty 500 nL Erl ennyer
fl asks. In addition, three specinens each of cotton and
pol yester/cotton were placed individually into 500 mL
Erl ennyer flasks and contaminated with 0.5 niL diluted
pirimcarb on the spiked-in-erlennyer (SE) specinens
relative to the nass of pesticide only (P) deposited in
three enpty flasks:

Extraction Efficiency (% = 100 (SE P)
Initially, it was noted that the unlaundered 100% cotton
specinmens contanminated with pirinmcarb had only 67%

pesticide residue renmaining on them after contanination
and air drying for 24 hours in the funehood. It was
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expected that they would contain close to 100% of the
pesticide that was pipetted onto them Since the |oss of

33% of the pesticide during the 24 hour drying period was
unexpected and could not be explained, an additional set
of experiments was done to determ ne whether the
pesticide | oss was due to a breakdown of the pirimcarb
or whether the pesticide was lost to the air in the
funehood (the fan was |eft on during the 24 hour drying
period). A second set of 100% cotton and 65/35%
pol yester/cotton speci mens was cont ami nat ed With
pirimcarb, one specinmen per fabric type for each of the
following drying conditions. Cotton and pol yester/cotton
speci nens were contam nated in the usual nanner while
pinned to foil covered wires in the funmehood, then |eft

on the wires with air novenent for 1 day and 22 days.

One specimen of each fabric type was also placed in an
Erlenmyer flask, contanminated with pirimcarb, then
closed with a Teflon-lined screw cap. These speci mens
had no air novenent for 1 day and 22 days after
cont am nat i on.

In order to extract pirimcarb from the specinens,

pesticide grade acetone was added to each flask
containing a specimen. Details of the extraction and
analysis may be found in Zhou, 1993. To deternine the
pirinmicarb residue in each flask, the residue was
di ssolved in 50:50 acetonitrile: buffer solution for
injection into the HPLC instrunent. The HPLC system used
a SSI 220 B HPLC punp, autonatic Rheodyne injection
valve, a 25 cmx 2.1 nm ID Supercosil-18-DB anal yti cal

colum covered with fiberglass and cotton insulation, a
guard colum, SSI 500 detector of variable UV/Visible
light, and a conputerized integrator (HP3396A). The
conditions for the chromatography of pirinmcarb were
optimzed fromthe research of Cabras and co-workers
(1989). Supel co Canada reconmended t hat 8 nM
triethylanmine be used in the buffer solution to solve
peak tailing problems. Calibration graphs were obtained
by using a series of dilutions of pure pirimicarb. The
amount of pirimcarb (ng) was neasured directly from the
area of the peak due to the pesticide, taking the
calibration factor into account. The detection limt of
the instrunent was 2.2 x 10-°ng/nL for pirimicarb (5.5
x 10"y per specinmen). A standard solution was injected
before and after duplicate specinen runs to confirmthe
retention time of pesticide peaks.

RESULTS AND DISCUSSION

The percent pirimcarb residue remaining on fabric
specinmens is listed in Table 1. After contam nation and
alr drying for 24 hours, the pirimcarb residue in cotton
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Tabl e 1. Pirimcarb residue remaining after contam nated
fabrics are air dried for 1 day and 22 days in
fumehood or closed Erlenmyer flask.

Speci men One Day | Twenty-two Days
(n=I) g A} g o

P 0. 1253 7 /
GC 0.0839 67 0.0631 50
C SE 0.1254 100 0.1291 100
PC-C' 0.0868 69 0. 0600 48
PC- SE° 0.1262 100 0.1239 99
P = Tpesticide only", wthout fabric in flask.
CGC =" cCotton specinen, air dried in fumehood.

‘C-SE = Cotton "spiked-in-Erlennyer" specinen.
‘PC-C = Pol yester/cotton specinen, air dried in fumehood.
‘PC-SE = Pol yester/cotton "spiked-in-Erlennyer" specimen.

and pol yester/cotton speci nens decreased to 67% and 69%

respectively, whereas the residue in "spiked-in-

Erl ennyer” cotton and polyester/cotton specinmens was
100% After 22 days of air drying in the funmehood, 50%
and 48% residues were found in cotton and
pol yester/cotton controls, respectively; however, the
per cent residue remaining in "spiked-in-Erlennyer”

speci mens remai ned essentially the sane, that is al nost
100% Therefore, the pirimcarb residue in specimens nust
be renoved by the circulating air in the fumehood rather
than chemical degradation, since the residue in specinmens
which were dried in closed Erlennyer flasks did not
decrease. This finding inplies that pirimicarb residues
in wrk clothing may "dust off" as the applicator works
in the greenhouse. Hence, the workers, the worksite, and
equi prent could be directly and/ or indirectly
contam nated. In addition to dernal exposure to
pirimcarb, greenhouse workers may inhale the pirimcarb
residue that dusts off their work clothing. Respiratory
protection for greenhouse workers becones essential as
they work in a confined space with less mxing of fresh
air than out-of-door workers. Laughlin and Gold (1987)

found that storage of nethyl parathion contam nated
cotton and 50/50 cotton/polyester for six months at 21°C
with a constant exchange of air dissipated some 99% of
the chemical. In this study, however, variables such as
tenperature and air exchange velocity were not
investigated. No other researchers have reported simlar
experinments involving dispersion of pesticides to the
air.
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