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ESTIMATION OF FABRIC BARRIER PROPERTIES TO PESTICID E RESIDUES
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ABSTRACT

Protective clothing is an important line of deferfoe workers in hazardous occupations. Even thowghkers
generally recognize the need for protective clattimey often experience problems with the sizeigesnd function of
the clothing as well as experiencing discomfort.avifeg protective clothing and equipment when hamgdbbr applying

pesticides can reduce the risk of exposure of hdragpects of pesticide application.
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INTRODUCTION

Pesticidesare substances meant for attracting, seducingthemdestroying, or mitigating any p&st! They are
a class of biocide. The most common use of pesticid as plant protection products (also knownrap protection
products), which in general protect plants from dgimg influences such as weeds, plant diseasasects. This use of
pesticides is so common that the teregticide is often treated as synonymous withnt protection product, although it is

in fact a broader term, as pesticides are also fesatbn-agricultural purposes.

In general, Pesticides are the only toxic substmeteased intentionally into our environment tb kving
things. This includes substances that kill weedsrificides), insects (insecticides), fungus (furtgs), rodents
(rodenticides), and others. Protective clothingais important line of defence for workers in hazasimccupations
especially in farm activities like pesticide applion. Keeping this in mind, investigator wantedital out Estimation of

Fabric Barrier Properties to Pesticide Residues.
MATERIALS AND METHODS

Polyester and cotton blends of 60:40 and 100% cattas selected for the study.
Desizing

The selected fabrics were soaked in 5 g/l soaptisaldor 24 hours. Soaked samples were squeezeskdi
thoroughly in cold water and shade dried.

Geometrical Properties

Cloth count (Numerical expression), Mass per umgaa(gm), Cloth thickness (mm) Cloth crease recpver
(Degree), Yarn Twist (TPI/TPM).

Contamination and Analysis of Test Fabrics

The amount of pesticide penetration through fabwes measured by quantifying the residues colleotethe
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filter paper by gas chromatography. The amountestipide residue from each sample was calculated fhe area of

peaks in relation to the standard peak. From theglt® fabrics with minimum penetration were sadddor the study.
Processingof Test Fabrics

Desizing of fabrics is done to remove any unwarsiethg material, dirt, soil etc. The nature of d@®j process
usually depends up on the nature of the sizing mahtesoil, dirt, etc., which are to be removed.eT¢otton fabric was
boiled in a solution containing 2 gm. of sodiumhmarate and 1 gm. of sodium hydroxide per 1 litrevater for 45

minutes. During the process the fabric was freduestitred
Application of Starch
The starch was prepared with 5% commercial starthbwiling method (50 gms / litre) of water.
FINISHING PROCEDURE
» Desized fabrics were dried in direct sunlight faedour.
e The fabric to be finished was immerse in 5% staaition liquid and then squeezed out extra starch.
» Dry the fabrics in direct sunlight.

LABORATORY TESTING OF FABRICS

Atmospheric Conditions

For testing of textile materials in the laborat@tgndard atmosphere has to be maintained. Thalteataples
were conditioned in an atmosphere with a relatwmidlity of 65 +2% and a temperature of 272% C prior to testing for

24 hours as per BIS standards.
Preparation of Test Specimens

The test specimens were prepared by cutting th@leams per the templates and procedure lay dovBubgau
of Indian Standards 1982. The test specimens wetrdram various portions of the fabric both warpywand weft

directions, in order to obtain a reliable and castpidea of the properties of the fabric.
Selection of Pesticide

A wide range of pesticide is used to control pestd diseases on crops, majorities are insectidalksved by
herbicides (18%) and fungicides (6%). Insecticidess categorized into various groups, among whigfamophosphates
and organ chlorides and synthetic pyrethroids beenhajor compounds most widely used besides ottserciicides. A
review of literature pertaining to the pesticidee ysattern in tea farmers indicated that the Madathia dimethoate

insecticide is one of the most commonly used insielets and so, Malathian was selected for the study
Pesticide Application

The pesticide spray solution 0.06% (@ 2ml of 30 &Q@nalathian in one litre of water) was taken ibeaker

which is sufficient enough for the samples.

Sprayer was used for spraying. Spray solution vpaayed on the lab test specimens three times umijoat
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three locations within 8 cm diameter.

LABORATORY SPRAY TEST

Spray solution was filled in the sprayer broughthe lab in a bottle for contamination of the tidirics in the
laboratory. Each test fabric measuring 15 cm xrh5adth 8 cm X 8 cm square marked over each specivanpinned to
Whatman absorbent paper (8 cm X 8 cm marked an guch a manner that (8cm x 8cm) square falls therabsorbent
paper. Each test specimen was pinned to an alumfoilnin this manner, twelve test specimens irethsets (with the
four test fabrics) were prepared sufficient foredhexposures. Spray solution procured from eadydpals was sprayed
on the lab test specimens three times uniformijree locations within 8 cm x 8cm fabric specimand absorbent paper

specimens from one set were transferred into sepgtass bottles for residue with hexane. The é&®tivere capped and

shaken gently to ensure the whole pad is wetteld thvé solvent. All the bottles were carefully lded| prior to analysis.

GAS CHROMATOGRAPHIC ANALYSIS

Gas chromatography was commonly used for quanétati pesticide residues.

The total residues calculated from the total amfastandard and samples were expressed as mgfigninor 1

cm2 in ppm (nano grams per square centimetre dathréc or 64 cm2 i.e., 8 cm x 8cm).

Residue present in fabric is calculated as

Pesticide residue in mg/cm2 =Value X Final voltla residue solutio(bml)

PESTICIDES COMMONLY USED BY THE FARMERS (ITS CLASSI FICATION)

Weight of the sample

Combination pesticide
Carbofuran Carbamat

Chlorpyrifos

| Organophosphate

" Cyhalothrin Pyrethroid
Fenthion
Organophosphate

DDT Organochlorine

Table 1
: Unlikely to Present
Extremely . Moderately Slightly .
Highly Hazardous Acute Hazard in
Hazardous Hazardous Hazardous Normal Use
Dimethoate
Organophosphate
Quinalphos
Mono crotophos Organophosphate
. Endosulphan
Organophosphate ! .
Organochlorine . Carbendazim
Phorate Profenofos & Carbaryl carbamate Malathion Carbamate Atrazine
Organophosphate| Cypermethrin Y Organophosphatg

Triazine

Impact Factor(JCC): 2.7341 - This article can be denloaded from www.impactjournals.us




GEOMETRICAL PROPERTIES OF THE BLENDED FABRICS

Table 2
Warp S 33 80 105.8
g-(())t?OO/r: 0.19 123
Weft Z 35 90 103.2
Blend Warp S 47 80 86
60:40 plc 0.15 118
. Weft Z 49 91 82

RESULTS & DISCUSSIONS: (PESTICIDE RESIDUE RESULTS) 100% COTTON
Table 3

1 Control 8.07 5 ml 64 0.363
Samples washed in 5%

2 Salt water at 120F 3.40 5ml 64 0.264
Sample washed in 5% salt

3 water at 140F 3.00 5ml 64 0.216
Sample washed in 2%

4 heavy duty detergent at 3.89 5 ml 64 0.304
120°F
Sample washed in 2%

5 heavy duty detergent at 1.42 5 ml 64 0.110
140F

6 Control (Starch 10%) 9.26 5ml 64 0.726
Sample steeped in 5% Salt

7 water at 120F 1.45 5ml 64 0.113
Sample steeped in 5% Salt

8 water at 140F 1.00 5ml 64 0.067
Sample steeped in 2%

9 heavy duty detergent at 1.00 5 ml 64 0.067
120°F
Sample steeped in 2%

10 heavy duty detergent at 1.07 5 ml 64 0.049
140°F




RATE OF MALATHIAN ABSORPTION AND RETENTION BY 64 CM ?TEST FABRICS

Table 3

100% | UF1 0.362 0.264 0.216 0.304 0.110
cotton F1 0.723 0.113 0.067 0.067 0.049
Blend UF1 3.39 0.035 0.007 0.004 0.000
60:40pic| g 0.351 0.362 0.009 0.008 0.003
UF1 Unfinished 60:40 (Polyester/Cotton) Flrished 60:40 (Polyester/Cotton)
UF2 Unfinished 100% Cotton F2 finished 100% cotton

The results presented in Table revealed that arttengvo fabrics, the rate of percentage Malathiameprated is
the lowest in case of polyester cotton 60:40 falraompared to 100% cotton. It may be assumed tieeet differences

could have been due to absorbency of cotton fabric.

RESIDUE PRESENT 100% COTTON (UFI &UF2) RESIDUE PRESENT IN BARRIER FABRIC (P/C
BLENDS OF F1&F2)

Residue Present in 100% cotton

Residue
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Figure 1: Residue Present 100% Cotton (UFI &UF2)
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Residue Present in Barrier Fabric (P/C Blends)

07
0.6
Residue (5
(nglenr)
0.3 1
0.2 -
0.1 1
0 B NN, e H : -
Control 3% salt at 3% salt at 2%Dat 2%Dat
120°F 140°F 120°F 140°F
Different Variables FP/C(67:33)
@P/C (50:50)

Figure 2: Residue Present in Barrier Fabric (P/C Bénds of F1&F2)
CONCLUSIONS

A wide range of pesticide is used to control pestd diseases on crops, majorities are insectidalisved by
herbicides and fungicides. Although pesticides hbgrefits, some also have drawbacks, such as [Etémicity to
humans and other species. Study revealed that athentyvo fabrics, the rate of percentage Malatlianetrated is the
lowest in case of polyester cotton blend (60:48)ita compared to 100% cotton. It may be assumatthese differences

could have been due to absorbency of cotton fabric.
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