=, . Journal of the Korean Society of Dyers and Finishers
@E, Vol 19, No. 1, pp. 24~30(2007. 2)
(GR=23EE)

‘gt A sy, folgtelg(F), At oFeA st

Preparation and Physical Characteristics of High-Performance Heat
Storage * Release Fabrics with PCMMc : Wet coating process

Kang Koo', Jong Deok Choe', Jong Suk Choi’, Eun Ae Kim and Young Mi Park

'School of Textiles, Yeungnam Univ,, Gyeongsan, Kores, °Mi Kwang Dyetech Co., Ltd.,, Daegu, Korea
Dept. of Clothing & Textiles, Yonsei Univ., Seoul, korea

(Received January 5, 2007/ Accepted February 12, 2007)

Abstract— Heat storage/release system in textile is a useful tool to increase energy efficiency and enhance
comfortable microclimate of clothing. Phase change materials(PCM) are used in regulating storage and release
properties of thermal energy. To investigate the femperature regulating ability of fabrics with PCM
microcapsule(PCMMc), Nylon fabrics were coated with PCMMc via wet processing and they were characterized
by SEM, DSC and infrared thermal analyzer. Also, water moisture transpiration, water penetration resistance, peel
strength and washing durability of the fabrics were assessed. The water vapor permeation and water penetration
resistance decreased with increasing PCMMc content. In DSC analysis, it can be seen that the microencapsulated
fabric showed both exothermic and endothermic phenomena at specific temperature. Peel strength was decreased
with increasing PCMMc content.
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drying(160°C, 90sec)

Fig. 1. PCMMc coating process on nylon fabrics.
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Fig. 2. DSC curves of received PCMMc powder.
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Fig. 3. SEM photographs of coated nylon fabrics with PCMMc. (1) control
PCMMc 10% (3) PCMMc 20% (4) PCMMc 30%

@

Fig. 4. SEM photographs (cross section) of coated fabrics with PCMMc.
(1) control (2) PCMMe 10% (3} PCMMc 20% (4) PCMMc 30%

J. of the Korean Soc. of Dyers and Finishers, Vol. 19, No. 1(2007. 2) J 27



2.
[=4

| KSDF [

i

3.3 DSCE &% PCM oiojla=2z&9
Hotgol e =g - Yy BN

—_ a2

PCM ufola 2 &9 A7FS 10, 20, 30% 2
F7HA ZEd FEY 2o BE FdFn
TdFE £ ZHE Table 19 Yl
PCMutol 22 &9 H7teko Aa:glo] PCMY
v’él°1 BCHZA A Hugo 53E Yz

Ne AL Table 194 e 4 Yt FdFL
n A g A& Hjste] PCM uto]Z2 &9 A7}
57} 10%90 A= 79]/g 20%9 ARE 11.3]/g,
30%2 ANEE 190]/g& PCM upo|3 27 & 9]
A7V ol B&4E 2 FE9F S Uyt &
QFL PCM uto] A2 W& 9 H7Fol F713
ek ujA e AR Hl?‘f}@l z+7+ 10, 20, 30% A
7td o 99/g 141)/g 4 22.2]/g& gy At
ol PCM¢] &g - g F&o 9% 29 -
QFY F/HETRA, o] Y3 FEoZ A gy
879 W AA HELz o Walo o3 A
HE7E doju, st B E dF4Y s
EYZ Y EL 08 AT A7 HH4%
= =2 £ 9% Ao Jqdy. ¢4, Fig. 19
AN 2HE PCM £29 &5 FdFo| AA

o] 2= 28T oA R6]/gd £ FIFS
Uetdd g, JE] Y = g E4EF

o] 191]/g2 2 433 ¥1, 49F E3 PCME
To] 117.6]/gAd uta| 8o A sH 222/g2,
e A2 Z¥E PCM vto|a 2 g9 R
F o] g o] Yetd AFHZA 30% FEES

o,

o

A59E A% oY #E vede A2
/EEFLE YA EY. oA
SN &2 IHYHY Fo
ool a2Wed A7) Fo| FHEY
W% FFol 2 A2 AZdEY.

)lE. o> o?;_'.

34 L4 U EAL

dutd o2 75 S ARde
E2A9 Y£9e 1,000mmH:0 L
3,000g/mi/dayo]® ArgH o= 7} gl
PCM utojaz2 A& FH7ld & Yyds &
#E& Table 29| Yety ot Y42 PCM o}
olAZNgo HIu&o] FIEFE AF}E
A4 eyt SEM AA oA 2 PCM uto)
azfeo A7id JEL 19 =dd £73
& oFo] gy ASRE dole ALE A
Ztdth. E3 Table 26 A9} Zo] mAg YdE
o] E&T L 7548mmo] AU PCM utol I 2 W&
£ A7l wa} 10%7F F5EH AL g+ 7,039mm
Az of ¢ 2 FE YA, 20%, 30%2
%ol 7 et £ Fade AL
&+ 4o o= FYVIAN F5E AAH4AE &
Lo A7 Fo] PCM Ukoliizﬁ* Prar
2 AAA 03 YEE 947 g F
o] AdtEE AL AZdHE. 18y 30%94 Hl
I3y 1Fz PCMuto|Z 2o H7tHAR
W4 2@ 557t 47 6,445mme} 800g/miE
N EEdsg JEZ ASY A0 ARdG

Feded 4
o, FEEE

= A

Table 1. Heat capacity of thermal release - storage PCM microencapsulatated nylon fabrics

PCMMec (%)  T. (C) Thermal release capacity (J/g) Tm (C) Thermal storage capacity (J/g)
Control - 54 - 54
10 28.2 7.9 20.8 9.9
20 27.6 11.3 20.6 14.1
30 28.3 19.1 204 222

Table 2. Water moisture transpiration and water penetration resistance of PCM microencapsuled nylon fabrics

Water moisture transpiration

PCMMc (%) (g/mrt/ day) water per(lrenti’z’i_igrol )resistance
before washing after washing
Control 3,700 2,300 7,548
10 2,100 1,100 7,039
20 1,300 800 6,954
30 800 500 6,445
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Fig. 5. Thermal graph of PCMMc coated nylon fabrics.

Table 3. Peel strength of PCM microencapsulatated
nylon fabrics

PCMMc (%) Peel Strength (g/cr)
Control 525.3
10 363.1
20 347.8
30 308.0
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