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A Study on the Change of Hand of Chitosan-treated Fabrics(Part IV)
Han Gyoung Seo - Jong Jun Kim

Dept. of Clothing and Textiles, Ewha Womans University
(1998. 8. 10 A <)

Abstract

Various fabrics, including natural fibers, regenerated cellulosic fibers, synthetic fibers,
blend yarn, and mixture fabrics, were treated with the solutions of high purity chitosan in 1%
acetic acid, having high viscosity of 930cps or low viscosity of 8cps. Physical/mechanical
properties of the treated fabric samples were measured using Kawabata Evaluation System
and drape tester. From these, hand values and total hand values of the fabric samples were
calculated using Kawabata-Niwa translation equations. KOSHI, SHARI, HARI values have
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increased for the treated samples, while FUKURAMI values have decreased in general.

Key words: chitosan, hand, stiffness, bending rigidity, shear rigidity,;
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et F1EARE AAHGA ] FFNRAE PAAY-
uhgo] YAl AA2A] daea) A4 53 A
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gl Aol Fo] AN JEE F4317]1 Sste] "olAl
dtesl AAY +59 71EAS AFE R ol F
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coneo]t} polyurethane & AHL3he 4% AMAE
2 glul FlRloh} FlEAle] AAE HEAFE A
£ ¢ 9 714 silicone & 4AE 2534 Ao
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Zois| s ekl

ojeig AMAYA, A4, A 5ol sle
ANEA/ARNE Al M E 83 Fobrh AR
Zos|z glch 7EAS T AAAGFE 82
2z sle] o] & FAA T WHAAF 5o Aot A
Sof ¥ dAFozd F44, dUNUEHE, e
A, B 22339 sty 55 A "% L=
olck, zelm G4 A2 AH HAFE XYY A4
29 Aol 7 EAS AHESl] HPAES AT, Al
ggle, @A, JAde g g4 AFAE
FAEe FHeg¥el AL ol FH s
<4 E2iolg] AE A "okn 2asn o
- ax A4, S, Fhebzld o 474k FollA A
A% WA = o ojake] BAE Sl A
of 3, s13gto 24 AfAFe Fd, AFL A4
sH= Al2]¥-2 cotton, silk, wool52| HA4LAE &
AFA Foll A5 vas Y,

o|9} 7}o] 7| EARE AFAlFol Melgess ot
FFEHE e 4 e, & AFel4+ cotton,
silk, wool, rayon, lyocell, acryl, polyester 52} c}
g ALl o FALANS 2 A Foll il
A AEAsed sx4e A2 F KES
(Kawabata Evaluation System)& A}23}o] atA
EA4xE &Asler, | 9 ols il EAHES
Hrlgto g 110 gl gAlel Rajekdistol] whE Alf4A

BRKELER

W g7+ Hriskaa shgloh

In. 4 =
1. 7|E42] FH|

24 $7] (Chionoecetes opilio) o) 71=7 7oA 4
9 afs, 3= FBALE 1% FEE 1% &
Ab g-follo] £8]A17] ¥ Haake®AA|HEAE AL
ste] ZA% A 930cpsU-& HAs et ole Fo}
Astx= IR spectrophotometer2 431908 =
91.8%3ich. A¥A=He] 7124 930cpse]l nEAF
9] 7124 #3415 NaBOsE A-8-3le] d4As] A
F4€ &3 $58% el AHAREAE A%
dte] S47 2 8cpse| HESNE s, o}
Al slx 7} 80.4% ¢ Baldsich

2. Z|2e| 7|EMxz

4719] HAE(8cps)st RAE(930cps) o] 7| EAE
1% oAl EARG-R-llo] Folile] A2ollA Z|AA R
ul7] & AHg-8le] 24417} mabsle] B8-Fo] el 0.7%
o] 7124k ZA-2A S 453l EolE TlEAL 2
Agol e Aol AsE WAy Sl &%
24417} ool A-&-31% o, Table 1o E A} cotton,
silk, wool, rayon, lyocell, acryl, polyester, nylon 5
o] AEABE 7lEALY] 2ASE] Fol 1087 A=A

Table 1. List of fabric samples

Fabric count, threads/in :
Code Description Thickness, mm | Weight, mg/cm?
: Warp Weft

A Cotton 137.2 73.7 0.315 12.1
B Wool 86.4 63.5 0.425 25.3
C Silk 91.4 94.0 0.295 9.1
D Lyoceli 121.9 68.6 0.466 15.3
E Rayon 114.3 73.7 0.227 16.1
F . Acryl 48.3 33.0 1.147 23.4
G Polyester 137.2 73.7 0.623 20.2
.H Nylon 101.6 81.3 -0.149 5.9
S S Polyester/Cotton 65/35 139.7 7n.1 0.252 10.9
J Cotton/Nylon 57/43 40.6 45.7 0.793 26.9
K Cotton/(Nylon/Spandex) 36/(62/2) 144.8 63.5 0.413 14.9
L Rayon/(Nylon/Spandex) 76/(23/1) 95.9. 71.1 0.823 28.9
M Linen 27.9 27.9 0.696 31.0
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stola qfEe] A =& Y2F AHEste] A - HAbug
°3 E3A7c) o] wl wet pick-up & 80%7} s =3
hHg zAAS FEAbY ZAgBleoz Hey
HEA 85 A28 & KESS) calo| =4y S AY
Z71el AA3A Are) 2718 =439

3. dsixiSAe| £Y o we

AEe ool Holol W AE d¢ASY, =
AREA, WS4, TUEH, US54, EA54S
2

KESE +H&3led &4, Aasiqdl z2e8x o-g3
o] HV(Hand Value) 9} THV(Total Hand Value)
£ AlAsidct o w AFo &5F Zlgksle] KN
-202-DSAl3} KN-101-Men's Summer Suiting4!-2-
AH8-8lich

oJ¥ e} HESC(The Hand Evaluation and Stan-
dardization Committee)oll 2|3}y 435 = go]

7oll 7123 KN—202—DS4& 77 =(Koshi, Stiff-
ness), 272o](Shari, Crispness), &% % (Fukurami,

Fullness and Softness), ubutelz3A)(Hari, Anti-
drape Stiffness) 2| 47124 F4is]e] glan, o]& ot
A 28] A gl dntsle #5850l AP THV
£ A4siA ek,

KN-101-Men’s Summer Suiting4]9 7$-x 7}7
E, 2], T, uhistaEdez F4so] YR o
25 g THVE A4slz] 995t KN-301-Summer4]
< AHgEA. vl A s T4 ARl
o2 whtd el slgAle 2gAo 2 Il A
oln ubd o2 g9 ulrd ¥ 57 Aol
dt YA2 AAds 7S ol o] A o
ot el A Aw wjy o v7)E P4 o}
A7} oz oFuhd w wrv 23Y AF 55

FUH2z2 FEY Aoldh, FHEL AS AeH =
e FF% 27, dEual 58 F¢Hoz Y
Zolct, vbERlHA e AE-E AAEUL o sjol=A

€ ¥7l€ A 2AR = s g WuAg =7
£+ FHHo® B,

KN-202-DS(Men's Dress Shirts) 2] 79- 7373 .0l
dgg A uHe A" B4 A T, F

A/FF 59 Tolx, oot 2, 3, il 5
o gole, FHEole 4& €Y AF T &
gl dbideiA ol Ak, F9, 4% §9 11‘_=°l"+.
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KESE AHgslo] 4% dsbd S ol nyr) o
¢js 4= HV(Hand Value) boll & chalaps) 7t
< F8td A ogat 2L Ao] EAdie} w o]y

Al doiA HVZ2H-¥ THVE A28 e}

— X-X;
HV—C0+§C,—T (1)
714 X;=idHe 249 KESe| oiatx E4x
& 2 iR
X=X9 BFA, o=X;9 §31%
THV=G+3 2, @
Mx’l K2_M
cn( e N G M)
o714 Yi=HV
Mﬂv MIZ= },l') I’iz'o'l ng&i]
oa, 02=Y,, Yo BF9zt
Ca, Cﬂy Co'—"?}“r"
4. S8lo[=M &Y
Zao] =4 Algr1E AHEElo] Agalgn gL 4o
2 =a}o)n741¢<n>:'::— Agsigie,
D(/,)— sl><1oo

1714 Ad=*li-4 94, S,=AAdel A4,
;=129 Qelc,

1. KES o{six{sA

1 2Hey
8-S U54E $AHUA WYAA £44 T

Hg 2 olule FTYAI FYIAE s
(Table 2), 25 FYANL AEF 4% % -
YAk A5-7ke] obAAE, 7 - Ak THEA, A -
A2kl AL Sol o8] 38 A Hek,
Cotton-2 930 cpse] 7)EAHE 2] Fol 0.0712gf-
cm?/cmoilA] 0.5028 gf-cm?*/cm 2 606%9 F7H&
Molx, 53 silkt 1,606%2 F7HE 2 0.4276
gf-cm?/cme] =3 Utk =Y AdEzes A4{al
lyocell, rayons} m2]Q]l rayon/(nylon/spandex) 2
79x 7}7) 1,392%, 961%, 1.026%< BA{ F7}
£ ¥olxm gleh 444<l polyesterst nylons] 7%
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77 210%, 178%2 37+H& 2ol slet Al
cotton/nylong cotton® &3 nylonz| €] FHe 4
g8l TR 3718 selx leh £l polyes-
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YA > 244 AT THE TYA=L HSst
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Ztol H&4E wigel 5| 8Bo} 3dicdn ¥ 4 Uk
F¥olze wishe silke] 74 0|32 2o u]dled 930
cps A2l 27} 3,335%2 744 2 71 Beoly, 2
t}2-2 2 rayon®} lyocellel o2 ZFr}sla gk A
o g Fi3Ael wistel fAlg AgE vodFa
Ak, MAE FlEAE o2 Hej 9o TG
o] #3s AR AgE Roly A7 EAAE]
vlsle] FY3A9 FrEER] el a Qlck 71 EAL
ol g Agol HslA =Hd 4F-E FAske A
s} FleAlztel Aol & 7|EAle] o] AFE
wlo] HAs]n olol wla} AEwle] agliale) H{4t
3E Aol s AEAJo] gatsle] FHA Y] F
7t ez #4¥ 4 Uk F1EAS cotton,
rayon, lyocell 59] A&E2 2 AMHH+ Ea+29
Aol 1 FAE LAY Aoz s AYe] 2
Ho 2 wolm, £443744l polyester, nylon, acryl
5¢ AdHez F4o] wto} a2 A % A
o 7]Qlshe Aeog Alztslch 4 2HBe BE =¥
. 8le] 2HB/Batg 2 A2l Al Zoll tisto] A4 A4S
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Fig. 1. 2HB/B of chitosan treated fabric samples.
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o] T34l ARAM 284 s AYE 7R
oz $5& 90 necked 718 aMz
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Ag £ A dedl, FlEAN] os FHZA
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2 718 sl gkl la &3 2= F1EA A
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< A3 o] A4 F71-8-2 nylone] 0.67041
A 3.6252 441% F7Hsle] 7l dAWSIHE LD
lyocello] 138%, linen 101%, P/C 92%< A< ¥
o3 gick. ¥ cottone 50% 74T ek AAE
7184 H2jE2] 744 nylong 258%9] F7HE ¥eoln
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8| 79 2199 ZFLAE Eeolx 3leh

9 cotton® &9 Hgole TYY Sk ¥
At AR L88)-24sA sl ol A4k
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Table 2. Bending properties of chitosan treated fabrics and the increase rates against control

Sample Chitosan treat. B ZHB %Inc. of B %Inc. of 2HB
Cotton control 0.0712 0.0770
930cps 0.5028 0.3327 606 332
8cps 0.2492 0.1617 250 110
Wool control 0.1352 0.0405
930cps 0.1770 0.0768 31 90
8cps 0.2258 0.0870 67 115
Sitk control 0.0277 0.0063
930cps 0.4726 0.2164 1,606 3.335
8cps 0.1905 0.0826 © 588 1,210
Lyocell control 0.0711 0.0266 h _
930cps 1.0601 0.4827 1,392 1,715
8cps 0.4917 0.1546 592 481
Rayon control 0.0383 0.0118
930cps 0.4060 0.2221 961 1,782
8cps 0.1776 0.0887 364 652
Acryl control 0.1974 0.1438
930cps 0.8089 0.5535 310 285
8cps 0.5860 0.3839 197 167
Polyester contro} 0.0472 0.0170
930cps 0.1460 0.1047 210 516
8cps 0.0955 0.0511 102 200
Nylon control 0.0575 0.0336
930cps 0.1601 0.0468 178 39
8cps 0.1231 0.0463 114 38
Polyester/Cotton control 0.0858 0.0737
930cps 0.1912 0.1325 123 ) 80
8cps 0.1304 0.0956 52 30
Cotton/Nylon control 0.4183 0.2594
o 930cps 2.194¢ 0.2806 424 "B, ]
8cps 1.6206 0.2606 287 0
Cotton/(Nylon/Span.) control 0.0946 0.1158
930cps 0.6411 0.4921 578 325
8cps 0.2812 0.1921 197 66
Rayon/(Nylon/Span.) control 0.1247 0.1233
930cps 1.4035 0.5260 1,026 327
8cps 1.3682 0.6540 997 430
Linen control 0.4406 0.1812
930cps 1.4376 0.9778 226 440
8cps 0.8965 0.4380 103 142
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Table 3. Shear properties of chitosan treated fabrics and the increase rates against control
Sample Chitosan treat. G 2HG %Inc. of G %inc. of 2HG
Cotton control 1.865 3.635
930cps 0.935 0.715 -50 —80
8cps 1.475 1.295 -21 —64
Wool control 0.545 0.575
930cps 0.640 0.340 17 —41
8cps 0.640 0.475 17 -17
Silk control 0.240 0.060
930cps 0.265 0.110 10 83
8cps 0.240 0.045 0 -25
Lyocell control ©0.305 0.130
930cps 0.725 0.570 138 338
8cps 0.505 0.315 66 142
Rayon control 0.240 0.105 .
930cps 0.355 0.155 48 48
8cps 0.295 0.095 23 -10
Acryl control 0.750 1.050
930cps 1.090 0.740 45 -30
8cps 0.965 0.900 29 -14
Polyester control 0.380 0.355
930cps 0.615 0.420 62 18
8cps 0.415 0.225 9 —-37
Nylon control 0.670 2.345
930cps 3.625 3.000 441 28
8cps 2.400 1.400 258 —40
Polyester/Cotton control 1.865 2.695
930cps 3.575 2.880 02 7
8cps 2.470 2.525 32 -6
Cotton/Nylon control *1.305 2.680
930cps 1.450 1.490 11 —44
8cps 1.265 2.215 -3 -17
Cotton/(Nylon/Span.) control 2.265 4.400
930cps 2.905 2.945 28 -33
8cps 2.300 2.850 2 —-35
Rayon/(Nylon/Span.) control 1.100 1.820
930cps 2.050 2.260 86 24
8cps 2.100 2.980 91 64
Linen control 0.735 0.770
930cps 1.480 1.050 101 36
8cps 1.430 0.820 95 6
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o] W&ol gl % go] FIEAA ol o] F71517] u
2ol oz sjHHc. Wool(B)8l 7% 8cps 724
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Fig. 2. EMT(extensibility) of chitosan treated fabric
samples.
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Fig. 3. Tolinitial thick.) of chitosan treated fabric
samples.
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Fig. 4. MMD/SMD of chitosan treated fabric samples.
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Fig. 5. KES parameters of chitosan treated fabrics,
cotton.
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Fig. 6. KES parameters of chitosan treated fabrics,
rayon.
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Fig. 7. KES parameters of chitosan treated fabrics,
lyocel.
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© Eel glojH AFoe HAsAE o :}-g #
U F8Y 549 sholr E_BHO]gxg% Alg

TUEA, ADEA T B4 8y, " 6}—6— <
GEA/E2H SAol 2dslo] Je wE Hoz oy

Table 4. Primary hand values and total hand values of chitosan treated fabrics(KN-202-Dress Shirts, KN-303

-DS-Summer)
Sample . Chito. Treat. Koshi Shari Fukurami Hari THV
Cotton Control 9.15 5.53 3.57 9.23 2.40
930cps 10.79 8.05 1.10 11.25 2.77
8cps 10.92 8.20 0.22 12.03 2.83
Sitk Control 3.4 2.81 5.37 2.42 3.21
930cps 7.68 8.10 0.36 7.51 4.22
8cps 5.71 5.88 3.15 4.70 3.80
Lyocell i Control 5.04 4.30 4.91 5.14 : 3.1
930cps 11.70 9.86 -1.07 12.03 3.19
8cps 9.60 7.49 2.25 9.01 3.02
Rayon Control 3.82 2.62 6.15 2.78 2.77
930cps 7.86 - 6.38 3.27 6.28 3.27
8cps 6.40 5.31 4.61 4.68 3.12
Polyester Control 5.12 3.76 5.18 4.78 2.94
930cps 7.96 4.63 3.75 6.71 2.77
8cps 6.47 4.37 4.43 6.27 2.88.
Nylon Control 6.69 7.75 -0.12 8.33 4.40
930cps 12.17 7.44 0.15 ! 10.89 2.64
8cps 10.77 6.09 2.05 ; 8.97 2.58
Polyester/Cotton Control 9.87 6.67 2.04 10.62 2.64
930cps 12.56 7.38 0.17 12.71 2.18
8cps 11.21 8.32 0.61 12.15 2.67
Cotton/(Nylon/Span.) Control 9.87 6.56 3.1 : 8.83 2.42
930cps 13.23 7.79 2.24 ! 10.97 1.9
8cps 11.68 8.74 238 | 1027 2.50

Table 5. Primary hand values and total hand values of chitosan treated fabrics(KN-101-Men’s Suiting Summer.

KN-303-Summer)

Sample Chito. Treat. Koshi Shari Fukurami Hari THV

Wool Control 4.50 0.84 6.36 5.41 1.40
930cps 6.29 1.49 5.56 7.59 1.34

8cps 6.89 1.73 5.68 8.12 1.34

Acryl Control 5.13 3.19 3.73 6.69 2.22
930cps 10.31 5.55 3.26 12.59 0.67

8cps 9.35 5.50 3.94 11.39 1.51
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Table 6. Coefficient

BEXKELEE

s for regression equation(3) and multiple correlation coefficient

a C1 c2

Cs C4 Multiple Correl. Coeff.

2.486

0.520 0.237

—1.057 0.799 0.759
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