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Jung Mi Ahn, Min Ji Kim and Shin Hee Lee

Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea
(Received July 18, 2006/ Accepted September 1, 2006)

Abstract— The purpose of this study is to improve the defects of chitosan crosslinked viscose rayon by ECH and
to describe the change of hand of chitosan crosslinked viscose rayon fabrics. The chitosan crosslinked viscose rayon
were manufactured by crosslinking process using ECH as crosslinking agent, 2 wt% aqueous acetic acid as a
solvent of chitosan and ECH, and 20 wt% aqueous sodium hydroxide as crosslinking catalyst. Viscose rayon were
first immersed in the pad bath of the mixed solution of chitosan and ECH, padded up to 100 wt% wet pick-up on
weight of fiber(owf), precured on pin frames at 130C for 2 minutes, immersed in NaOH solution and finafly wash
and dry. Antimicrobial properties of the viscose rayon treated with chitosan were measured by the shake flask
CTM. 0923 test method with staphylococcus aureus(ATCC 6538) as the microorganism.

When the concentration of chitosan was increased chitosan crosslinked viscose rayon’s LT, WT, B, 2HB and MIU
were increased and G, 2HG, SMD, T and T, were decreased. On the other hand, WT, EM were decreased and
RT was increased at 1x10°M ECH. The optimum condition for crosslinking was that ECH concentration was
between 1x10°M and 5x10°M. Antimicrobial effects of rayon fabric treated with chitosan was excellent.
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Table 1. Fabric specification
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Fabric Count

igh
Fabric Wave Yarn Number (Threads/5cm) Weig ) t
Warp Weft Warp Weft (g/m)

Rayon Plain R30'S R36'S 68 66 2511

Table 2. Characteristics of chitosan used in this study

Chitosans  Degree of deacetylation(%) Wﬁ;ﬁf&% Ash (c%ntent Protein content(%)
CHI-00 84.3 170,000 051 051
CHI-20 84.2 75,000 051 05
CHI-40 85.0 50,000 05 051
CHI-60 85.0 40,000 05 05
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Fig. 1.

Effect of epichlorohydrin concentration on tensile properties of rayon fabric :

(a)

LT(linearity), (b) WT(tensile energy), (¢} EM(maximum value of tensile strain), (d) RT(resilience).
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Fig. 2. Effect of epichlorohydrin concentration on bending properties of rayon fabric: {(a)
Blbending rigidity), (b) 2HB(bending hysteresis).
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Fig. 3. Effect of epichlorohydrin concentration on shearing properties of rayon fabric : (a)
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Table 3. Antimicrobial effects of viscose rayon
fabric treated with chitosan

Concentration of . .
Viscose rayon fabric
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0 444
0.25 73.2
0.5 99.1
1.0 100.0
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Fig. 6. Effect of epichlorohydrin concentration on surface properties of rayon fabric :
(a) MIU(friction coefficient), (b) SMD(mean deviation of surface roughness).
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ZAA 2 ECH %% 1x10°M3} 5x10°MAo| o A &
Hago]l o 100%2 7tnZdgol ARHASTE ¢

% 9

Table 4. Antimicrobial effects of ECH concentration
of viscose rayon fabric

Concentration of Viscose rayon

ECH(x10°M) fabric
0 75.1

1.0 98.9

5.0 99.3

10.0 100.0

{laundering, cycles : 5 times, concentration of chitosan : 1.0 wt%)

Table 5= 7|EAF a3 vjAzA o] JE
o $AR5e] BE FEHL Y Rojth A&
A =% 1.0% ECHS & 5}10°M ZAsto] A A g
g HlaFA ol AEL 03, 53, 103, 153,
203 2% 245 L 2 A
€ TAA d%e W 2038 FATE F FHL
g Ae oF 13%2 Yey 7|EA 7tadg FHo|2
g9 71B A 13 4ol 7 E .

Table 5. Antimicrobial effects of laundering cycles
of viscose rayon fabric treated with chitosan

Laundering cycles Viscose rayon fabric

0 100.0
5 99.3
10 98.9
15 99.0
20 98.7

(ECH concentration : 5x10°M, concentration of chitosan ; 1.0 wt%)
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4.7 =

dole 429 154 FAE 9B A= 4
o ABAA, 94 A%4 134 283 handler)
Ao FHE Fol AA 9 dis) o] Hod 7]
EANS AE A3 A non-formalinA| o] 7} 2 A
ol ECHS$F E§sto paddig solutiong THE0] A}
3R en 7tRAZ Fol& AES KESY &%
Q34 S42 7|EA 9 ECHY 5o uet
o HES 23 033 22 288 99

1. 71EAL A3 Fo] HEY AFEANA 7]
EA 527t $oHse wet LT WT7L $7hst
At ECH §%7F 3718 mats LT tai
Stttk Z4stE A¥E Rgow ECHE:
1x10°M¢ ©) WT, EMo] Z+4& 1 RT7} Z7}3}
At

2. 2Y744(B)L ECH % 1X10°M7AXE BE
FEA 2ol d 27189t ECH =X 1x10°M
oA 5x10°M7AA & euhet ZrpAgS BAh
T3P HB)E FIFAB)T A FFE
Boloj 7| BA wAYA Bt X A7t A e
U 7182 A S ECH %5 1x10°Moj| A 5x10°M
Apol7h A9 ECH %% 5%10°M oL Z
SHAE R B4 Hr.

3. 71EAHE AT #Hol HEY ATFAG
7| EA AelsE 2% 7b3A ECH % 1x10°M
M= 223 A 7| EA 5 025%9 1.0% <)
A9 72A ECH $& 5<10°Md o Ao74
G)o] FAdgen, ABA = 0% 05%9
Ao 7tEA ECHSE 1x10°Mo]& Z7}s}
Aot Ao QRHG)L 7| EA n[Ae A7t £%
1 J|EAte] A5EY o W& Fe& vEhfc

4. 7| EA A g o] HES MIUE ECH 5%
DA0PMAA & 71 EA B0 Awglol 718
d1, SMDE ECH 5% 1IxX10°M7HA: BE 7)
EA FEoN ZAastg

5 7| EAMS A3 Fo|2 &9 LCE ECHs &
7t 1x10°MY §f A 7| EA B4 F718E T
JEA B 0%E A9t ECHE = 5x10°M
A 74t AEE RCe 71EA 5= 025%E A
dstn v AFAHLE Egen ECHR=7)
1<10°Mg 1 223 #asgust ECHS =
5x10°MY ) thAl F7}skgict.

6. 7| EALS A3t Ho]2 ZE9 qo 9dt F
A AF8E 05¢f /e’ A= ECH & 1x10°M
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