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Change of the Protection Efficiency in Each Part of

Developed Pesticide-Proof Clothes by Repeated Washings
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ABSTRACT

This study was conducted to evaluate of the protection efficiency in each part of developed
pesticide-proof clothes by repeated washings. We investigated the effect of repeated
laundering on mechanical properties of pesticide-proof clothes (not washed vs 5 times
washed). We also examined pesticide infiltration rate into the pesticide-proof clothes by
repeated laundering. The patches(TCL paper, surface area 50cm’)were attached to the inside
of pesticide-proof clothes(head, chest, right upper-arm, right forearm, left thigh, left calf, back)
which subjects had dressed in during pesticide spraying. The patches were detached from
working clothes after work. For the extraction of pesticide in pesticide-proof clothes,
sonication was applied for 30 min with methanol. The gas chromatography/mass spectrometry
(GC/MS) was applied to identify the pesticide component. The results of this study are as
follows: The force strength, water-vapour resistance and surface wetting resistance of
pesticide-proof clothes decreased 5 times more in washed clothes. The concentration of
pesticide was the highest in the head area of pesticide-proof clothes. In seven parts of TLC
paper attached to the pesticide proof clothes, the concentration of pesticide was higher in
the left thigh. The penetration part and concentration of pesticide increased as washing was
repeated. Therefore the conclusion which can be drawn from this study is this: protection
efficiency of pesticide-proof clothes decrease by repeated washings.
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TLC Paper(10g)

Sonication extract
(20ml methanol, 30min.)

- Filtration
- Concentration 1ml
- Spike phenathrene-d10

GC/MS

Fig. 2. Schematic diagram for analytical procedure

Table 1. Conditions of GC/MS

GC MS
(Ailent 6890 PLUS) (Agilent 5973 MSD)
Column DB-5MS Ionizing electron
o)
(30mx0.25mmx25,m) mode impact(EI)
start temp.:
Oven  607C,3.0min hold Source 230°C
Temp. 10°C/min to 280°C, Temp.
Smin hold
Interface 280°C Electron 706V
temp. energy
Injection . Quadrupole
it] Anal; .
mode  PIUESS Y2 (150°C)
. . Scan mode
Injector . Detection
Tem 270C mode mass range:
P 100~650amu
Carri Selected I
AMCT He(99.999%) clectec Ton
gas Monitoring
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Table 2. Physical properties of pesticide-proof clothing by laundering

N F
Testing item Method (Not laundering) (Stimes laundering)
water repellent water proof water repellent water proof
Material outer(coating); % KS K 0210 polyester 100 polyester 100 polyester 100 polyester 100
inner; % polyolefin 100 polyolefin 100 polyolefin 100 polyolefin 100
Weight; g/mf KS K 0514 85 85
Thickness; mm KS K 0506 0.19 0.19
Force strength(warp/weft); N KS K 0520 810/720 780/690
Water-vapour resistance(Ret); kPa KS K 0592 1,960 1,940
Surface wetting resistance; level KS K 0590 5 4
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Table 3. Concentration of pesticide in TLC paper
by repeated laundering (ppm)

A B C D
(not (1time (3times  (Stimes
washed  washed  washed  washed

PPC) PPC) PPC) PPC)
Head N.D 9.60 9.86 9.98
Chest N.D N.D N.D N.D
Right

N.D N.D N.D 10.52
upper-arm
Right

N.D N.D N.D 9.68
forearm
Left thigh N.D N.D 9.61 14.07
Left calf N.D N.D 8.99 10.35
Back N.D N.D 9.52 9.54

PPC: Pesticide Proof Clothes
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Fig. 3. Chromatogram of GC/MS in 5 times washed
PPC
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