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Abstract

This study was to develope the pesticide-proof clothes(PPC) for fruit-grower which has been well
known over applied agricultural chemicals. The ergonomic evaluation of PPC were tested in two ways.
Male adults volunteered the tests to evaluate the safety to pesticide in the field and the thermal comforts in
the climate-chamber(30°C, 60%R.H.). PPC were made of 4 different fabrics. Two of them were on the
market(coated non-woven and coated nylon). Others were water-repellent treatment and coated waterproof
film by developed polyester. The field study was conducted for farmers growing apples to evaluate
pesticide exposure. In this experiment, we collected data with patch test on the head, chest, back, right
upperarm, right forearm, left thigh and left calf. From the results, the developed PPC showed the more
excellent comfort than an existing PPC with nylon coated polyurethane. But the developed PPC of water-
repellent fabric was penetrated into the PPC. Therefore, we designed the functional pesticide-proof clothes
of 2 different developed polyester fabrics{water-repellent treatment in chest, abdomen, the lower of back,
waist, and calf; coated waterproof film in head, shoulder, the upper of back, the crotch, hip, upper arm and

thigh).

Key words: Personal protective equipment(PPE), Protective clothing, Pesticide, Fruitgrower, Pesticide
proof clothing; 7§¢1E 57, B3R 3o A5Adz}, Fopald

LM 2
SeppARY 78 F4EHL AN 41T 5
ool QA Y= WEHE 2e W] 9% Rolth A

?Corresponding author

E-mail: ksjamong @naver.com

E d7e 20074E F2IEH sEAYMEATL
BIALE AR HAR ol o8] o] Fold A,

-1792 -

B9 Age AY g2 Aol AL &4 & HE
FHo 2Ry gL st fFE Foo] FF
He Rojth Foe] HRE TR AAAFE AN ¥
=T 87%E AX| Sth(Dejonge et al., 1985).
a3y WA e FAAEE %] A% JEY 4%
< % QA 2R U2 € ¢ §719 §HE
AGFJER AF 7)20] & A7 =&-27HE AL
1ol AFH oz s FHARAYL FAU

- AW
(=]



UAE SO AT S

0l 12 ey igrs o 2st iy 135

A GibE Welste] AFget QA o €558 gaEt
o} 2006 1438 9] Y UL Y oE THEH #
T RS AR A3, AYEd EedE F A
A7 RS T Q018 H0F 4209, 2EH X 27.6%,
o 22.77%, ZA 212% w02 Bkl Y1¥A4E vt

AR AR AATHEED LA, 2006).
53 A5 AR B 18] FEATo] Bp
ZE, Aldet L 28, S £o 2 dolM Far
WiAFE ] FopRtElA 1 7 2o R ek 2
ToEE UAE, uddhes FE, FEF #0l9)
ok webr] weplAls Al HeatEME F
okl HEHA G g W= Felateiof (s

-

2
ofi

W AE U—
E2EH, 2007).

FHFEL AL AL 68.4%, AERE
AR} 58.9%, At @ WREA AL 53.6% 0] %)
THEEAEA, 2006). TUFEY] S48 1B, 9=
7, A% uw oy, 43 Ag AW, FAHY, 24
o] BE £&& Hol7l= sthebd 9, 2007). wet
A ol# g W SE] 8 A7) dE ddEy] 9
3 £ APATAEL A B 24 YA e
AMEA NEste] FopAlEe] 3488 FoliAt =
A YTHE7 S, 20040, 2004b; B G2, 1995; A3
9], 1987; Hayashi & Tokura, 2000), Z&\} <ke] 3
e 2] 93 DAY TiARRIe) X EE Al Ee]
§& d2EHLE UM BT A4S S04
A LS A T AR A Tl & go=
AFE FeAde] Atk WA FAERo|, 4, H4F
W 5 WAl B uket AR ARy TRkl
& AEFFAor Bt B g7 EHe Yo
FHEEFge] B, YAAIZE o FE] AjEl 71
FpabEol e Heke] FF] AT ME2ET
25 F49 H5FRAERe AL A8 F U=
FopAB-g NEER) st

II. ey
1. =& =N B}

1) Aol =il

PAE AT HET 2 UAACT PHES
ARG EE 49 Fohrgol PAR At
YAe) Ge FA 9] 98 YA e 2L Y
o PARYL H=F AQT WA DAAL

<Fig. 1>o) AASA AEs Eeloadz wA s
& iAo} Al g vAle] Zobd
28e shuk AAstg ek HAE e FAYAE
o] 93k 9E-S AEH R Y E SHTh 7 WA
Bo) vy, 7l B, LEF off#, 9% ¥,
9z Folg 6590 $A4EHE TLC Paper(EH 4]
50cm)E HAIE rEo R PHOIXLE AMEERe] §-
Zaict, o] o 2ixte] T HFS 47 SAsA
T X E A gl = 87 ERT

Norn-woven

Nylon Polyester
Fig. 1. The design of pesticide proof clothing.
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Non-woven :
. outer(ébéﬁng) Polyurethane Polyester polyester Polyethylene
Material
inner Nylon Polyolefin polyolefin | Polypropylene
standard .
Weight; g/m 95.1 80.0 85 102.5
Thickness; mm 0.11 0.16 0.19 0.46
Force strength(warp/weft); N 695/536 577/705 595/690 240/176
Puncture strength; N 40.6 69.1 70.5 30.2
Seam breaking strength; N 529 256/167 2961205 165
General performance - -
High range, hydrostatic pressure
Water method; kPa 1363 33 245 76
resistance T I drostati
of cloth |Low range, hydrostatic pressure
method: cmH,0 1000 over 39 290 176
Penetration resistance; kPa >34 4.1 204 9.1
High level function | Water-vapour resistance(Ret); m’ - pa/'W 308.5 153 493 217
Surface wetting resistance; level 555 555 555 555
10 h 657/513 559/686 583/672 230/172
Change after insolation Force strength ours
(warp/weft); N 300 hours 378/253 311/378 3807401 181/165
. . 1000 times 12.4 38 17.2 9.2
Penetration resistance; kPa
50000 times 44 37 16.3 22
. Force strength 1000 times 686/521 557/678 581/670 229/169
Change after flexion
(warp/weft); N 50000 times 625/384 476/587 524/621 192/149
Water-vapour resistance; 1000 times 329.7 13.7 432 14.0
m’ " pa/W 50000 times 3513 135 43 169
Fig. 2. Pesticide spraying in apple farm.
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e f Nylon N PET o Nonwoven | Fovalue
clothing : (water-repellent) (waterproof film)

Total b(‘;‘/igyoﬁlg)ht loss 635.33 530.67 586.83 597.22 1.024™
Te(°C) 37.56" 37.47° 37.49° 37.52° 3974355
TulC) 34.59° 33.94° 34.08% 34.11° 149 484

Heart Rate(bpm) 95.64 93.79 95.53 90.18 2.600™
Tu, chest(°C) 33.24° 3227 32.83% 32.68% 36,287
H., chest(%RH) 90.53 88.91 89.61 89.14 1.683™
Thermal sensation 3.17 2.45 2.75 2.54 3.971%
Humidity sensation 328 243 2.65" 225° 4.873%*
Thermal comfort 3.17 243 2.54 2.54 3.484"

*p<.0001, **p<.001, NS; Non Significant
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COMFORTABLE +—+—F+—+—+

QOLD t+—+—t—F+—+— p—+——+HOT
S5 4 3 2 -1 0 2 3 4 5
DRY +—t+—F+—+—+— ——+—+ WET
5 4 3 2 -1 0 2 3 4 5
I f——F+—+ UNCOMFORTABLE
5 4 -3 -2 -1 0 2 3 4 5

Fig. 3. Subjective Sensation(Winakor, 1982).
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Fig. 4. Volume per hour of pesticide exposure in 6 parts.
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Fig. 5. Total volume of pesticide penetration in Fruit-growing.
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