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Abstract

The purpose of this study was to investigate the effect of hydrophilic finish for polyester
(PET) fabric and hydrophobic finish for cotton fabric on the water transport and comfort
properties. Polyester fabric was treated with 10% sodium hydroxide solution to impart hydro-
philicity. Cotton fabric was sprayed with Scotch-gard® water and oil repellent finish to impart
hydrophobicity. Porosity, air permeability, contact angle, wickability and water vapor trans-
port rate (WVTR) were measured to determine the water transport properties of fabrics. To
compare the comfort properties of treated and untreated fabrics, wear test was performed by
putting fabric patches on the upper back: stratum corneum water content (SCWC), subjective
wettedness and comfort rating were determined.

The results were as follows: (1) The contact angle of water on treated polyester fabric was
decreased and that of treated cotton fabric was increased. Also, the wickability of treated
polyester fabric was increased and the wickability of cotton fabric was decreased. (2) Although
each finish did not change porosity, the water vapor transport rate of treated polyester fabric
was increased and that of treated cotton fabric was decreased slightly. (3) The results of
stratum corneum water content measurements showed good agreement with the results of the
contact angle and the wickability. i.e., the better the liquid water transport properties are, the
less the stratum corneum water contents were resulted. (4) The realtionship of subjective
wettedness or comfort and stratum corneum water content was independent. Therefore, it was
concluded that human perception on the subjective wettedness or the comfort is affected by the

skin contact of wet fabric rather than by the stratum corneum water content.
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Table 1. Characteristics of fabrics

Fabric count (5X5c¢m) Thickness {cm) Weight (g/cm?)

100X77 0.028 0.012

100X77 0.021 0.012

* Cotton count :
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Table 2. Characteristics of subjects

Subject A Height  Weight Body surface
ge N
Group (cm) (Kg) area* (m?)
G1 19 172 56 1.68
20 175 56 1.70
20 M 57 1.69
G2 22 172 57 1.70
19 173 59 1.73
22 173 60 1.74
G3 22 176 60 1.76
21 170 66 1.79
G4 20 172 69 1.84
19 176 69 1.84
23 178 73 1.93
G5 19 170 80 1.94
23 177 78 1.98

i A R Body surface area = (H)? 7™ X (W)™ < 72 8
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Table 3. Protocol for the comfort testing and stratum
corneum water content measurement
Pratocol Tin."le Envir.m'rmental
(min)  Condition
Acclimatization 30
Put the patches on
and Rest 28+1°C, 65+5% RH
. 5 air velocity 0.1 m/
Perception of comfort sec
Exercise 15 29:+1°C, 70+3% RH
Rest
Perception of comfort 5 28:1°C, 65+5% RH
and Determination of air velocity 0,1 m/
stratum corneum water sec
content

SA17) 5o} odThA o] FoA| 22 T ohed

Table 4. Scales for the subjective skin wettedness and
comfort rating

Wettedness ( 577+ Comfort 3} 3 7+
- dry( A zsbch - comfortable (7} % 5} c})

- clammy ! %3 7 &l o}
- moist { 55 3hc};

- indifferent { 2. %-o] c}

- slightly uncomfortable(2¥7}
2 shch)

- wet (& Z 5o} - uncomfortable: & 7| 5} o}

- dripping weti®o] & | - very uncomfortableich$- %
2ch 3 dhcthi
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Table 5. Porosity, air permeability and water vapor transport properties of fabrics

Porosity Air Permeanbility Contact Angle . . WVTR
S Wickabilit
ample (%) (cm?®/cm? /min) (degree) abiity (g/m3 - 24n)
PET 69 1.73 137.0 0.02 964
PET—NaOH 69 1.77 114.0 0.15 1006
Cotton 64 4.15 132.0 0.22 1012
Cotton—-SG ¢4 3.61 153.8 0.002%* 956

* : wickability of backside of fabric.
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Mean
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0.17
0.25
0.19
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0.12
0.24
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D : PET—-NaOH—spacer
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B : PET-spacer,
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0.16
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0.14
0.12
0.10
0.18
0.08
0.09
0.08
0.15
0.19
0.13
0.04

Table 6. Stratum corneum water content of subject with different fabric patches
0.13

Samples

G1
G2
G3
G4
G5
Mean
* . missing value

A : PET-attach,
E : Cotton-attach

Subject Group
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Table 9. Subjective wettedness ratings of treated and untreated PET and cotton fabrics

After exercise

Before exercise

Fb Ggb Hb

Eb

Fb  Ggb  Hb

gb

Sample

Ratingd

0

:includes one missing value

b

dripping wet (1 pt),
: more than two responses.

a :dry (5 pts)

IN=52)

Table 10. Subjective comfort ratings of treated and untreated PET and cotton fabrics

After exercise

Before exercise

Fb Ggb Hb

Eb

Fb Gb Hb

Eb

Sample

Ratingsd

:includes one missing value.

b

very uncomfortable (1 pt),

: more than two responses,

: comfortable (5 pts)

a
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