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Abstract

The objectives of this study were: 1) to evaluate the pesticide barrier property and performance prop-
erty of untreated and treated nonwoven fabrics (Tyvek, Sontara, and Kimlon), 2) to determine performance
change before and after laundering, 3) to investigate the comfort properties of newly developed pesticide
protective clothing based on both barrier property and comfort properties.

The pesticide barrier properties(amount of pesticide penetration and residue) were measured by the gas
chromatography. The performance properties were evaluated with respect to water repellency (KS K
0590), oil repellency (AATCC 118), water resistance (KS K 0591, AATCC 42), water vapor transmission(kS A
1013) and air permeability (KS K 0570). The antimicrobial activity was evaluated by shake flask method.
As a next step, wearing experiment was conducted for the actual human-body system in the conditioned
laboratory adjusted to maintain the condition of common pesticide spraying environment, 28+2C and
701+5% RH. In the experiment above, a newly developed protective clothing made with water-oil repel-
lent finished nonwoven fabrics which differ just in conventional protective clothing made with PU coated
nylon were worn. Skin temperature, microclimate temperature and humidity were measured by
thermohygrometer. The subjective wear sensation were asked using previously developed thermal, hu-
midity, and comfort scals.

The results obtained from this study were as follows: The untreated Sontara showed much more
amount of pesticide penetration than untreated Tyvek and Kimlon, while water and oil repellent, and dual
functional finished Sontara showed little amount of pesticide penetration. The laundered Sontara showed
lower pesticide residue than Tyvek and Kimlon. The water and oil repellent, and the dual functional fin-
ish improved both water and oil repellency and water resistance of Sontara and Kimlon, and oil repel-
lency and water resistance of Tyvek. The untreated Sontara and Kimlon showed higher water vapor
transmission and air permeability than untreated Tyvek. The antimicrobial and dual functional finished
nonwoven fabrics showed excellent antimicrobial activity.
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In the experiment using the thermohygrometer, the water and oil repellent finished Sontara showed

lower skin temperature, microclimate temperature and humidity than the PU coated nylon when worn as

the protective clothing. Differences of the design and fabric of each protective clothing seemed to effect

on the change of skin temperature, microclimate temperature and humidity so much.

Besides, the

pesticide protective clothing of new design made with water and oil repellent finished Sontara was
assessed as the more comfortable than conventional one made with PU coated nylon in terms of subjec-

tive wearing sensation and was successful in the duration in which the sensation of comfort was

maintained.

The conclusion reached after considering all of the results above was as follows. The protective cloth-

ing of new design made with water and oil repellent finished Sontara, which shows high comfort property,

ease of usage and care, and economical efficiency, would be the most useful protective clothing.
Considering every possible way of pesticide penetration, additional study of protective cap, mask,
gloves, and boots would be necessary as well as that of pesticide protective clothing.
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Table 1. Characteristics of Nonwoven Fabrics
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Nonwoven fabrics Tyvek(PE)

Sontara(W/P) Kimlon(PP)

Fiber content polyethylene 100% wood pulp/polyester 55/45(%) polypropylene 100%
Manufacturing method spun-bonded spun-laced SMS *

Weight(g/m?) 474 69.7 677
Thickness(mm) 0.17 0.30 0.36
Warmth retention(%) * 387 523 59.2

* spun-bonded/melt-blown/spun-bonded

* Data from Thermo Labo I
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Table 2. Specifications of Pesticide Protective Clothing Materials
Fabric type Fiber content(%) Fabric structure Count(5cm’)  Thicknessmm) ~ Weight(g/m?)
Water-oil repellent Wood pulp/ PET Spun-laced
finished Sontara (55/45 %) nonwoven 0.34 6479
PU coated nylon 100% nylon Plain weave 224X184 0.13 93.16
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D1; conventional design

D2; new design

Fig. 1. Patterns of protective clothings

g

Clothing 1 Clothing 2

Fig. 2. Photographs each type of protective clothing
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HFI5-2(C) = {103 - forehead temp.+31.3 - chest
temp.+19.0 - arm temp.+19.7 -
thigh temp. +19.2 - leg temp.}

X 1/100

Fig. 4. The locations of measuring points of skin temperature

Table 3. Scales of Subjective Sensations

Of. 28U B - T Fenw

OB 2 - FE Thermohygrometer(Model, X 712-1,
Takara Thermister Instruments Co. Ltd)E A}F&-3ted 98U
2= 7HE 5 UE F9dA Weleh sk Alo]g] Fof
4 2380, ) FEE 7k ¥99) S W,
Wolo} s Bl ) ZoA 121 thE H9jo N 7zt =
g3kt

Scales Thermal sensation Humidity sensation Overall comfort
1 cool very dry very comfortable
2 neutral dry comfortable
3 slightly warm indifferent indifferent
4 warm moist uncomfortable
5 slightly hot dripping wet very uncomfortable
6 hot
7 very hot

Ab MEMA R SAIXE| LY
Table 49} o] B¢Hd 883} 55 o] 2¢l(randomized in-
complete block design/& ©]43td 2E79| W3 g o3}

o 299 FYPzr} FUsHA A LS st B FH3)
Atk AREHL SASE o] 83 WHEFH AR BAHEA
" (repeated measures ANOVA)S ©] 85} th.



Table 4. Experimental Design
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Specification of protective clothings Clothing 1 Clothing 2
Fabric p* g

Subject :
. Design D1 02

$1 *
.2 .

S3 *

54 *

% : PU coated nylon

‘D1: Conventional design D2 : New design
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Table 5. Amount of Pesticide Contamination on Inner Layer

Nonwoven Tyvek(PE) Sontara(W/P) Kimlon(PP)
fabrics u A R D A R D u A R D
Amount of
Pesticide ND* N.D N.D ND 0567 0538 Trace 0069 0145 0085 0054 Trace
(g cm’)
* N.D : non detection. U: untreated.

A: antimicrobial finish. R: water and oil repellent finish.
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