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The mechanical and antimicrobial properties
of chitosan crosslinked rayon fabric
- Effect of chitosan and epichlorohydrin(ECH) concentration -
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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 130 Cfor 2 minutes, immersed in NaOH solution and finally wash
and dry. Antimicrobial properties of the viscose rayon treated with chitosan were measured by the shake flask
CT.M. 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 .
Weight
Fabric Wave Yarn Number (Threads/5cm) e1gh2
Warp Weft Warp Weft (g/m”)
Rayon Plain R30S R36'S 68 66 251

Table 2. Characteristics of chitosan used in this study

Chitosans  Degree of deacetylation(%) Wﬁgﬁiﬂg Ash (c()(/())gltent Protein content(%)
CHI-00 84.3 170,000 05 05 ]
CHI-20 8.2 75,000 05 05 ]
CHI-40 85.0 50,000 05 05 ]
CHI-60 85.0 40,000 05} 05|
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Fig. 1. Effect of epichloronhydrin 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)
B(bending rigidity), (b) 2HB(bending hysteresis).
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Fig. 3. Effect of epichlorohydrin concentration on shearing properties of rayon fabric : (a)
G(shear stiffness), (b) 2HB(hysteresis at shear angle 0.5 degree).
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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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Table 4. Antimicrobial effects of ECH con centration
of viscose rayon fabric

Concentration of Viscose rayon

ECH(x10*M) fabric
0 751

1.0 98.9

5.0 99.3

10.0 100.0

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

Table 5 = 71EAF A3k H]|A23 2~ ol A&
o] A B WE FAS YER Aot 7|E
b %% 1.0%, ECHE 5540 "M 243814 A8
gk Hl2aF s Yol AES 03], 53], 103, 153
208] ztzb eAske] StAdS SASITE AP E
2 FASHA Zoks wie 203 A 3o #ikA
& AR oF 13% = Ut 71EAL Zhald o]
&9 7)EA mzke] ygAde] 7)djE

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 9.0
20 98.7

(FCH concentration : 5x10°M, concentration of chitosan : 1.0 wt%)
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doj2 A&9 7 P AT A= AR

A St

A, A W34 714 S} handle 7Y
< 7o QAo sl FgAde] Hojd 7]
AE2BIA A non-formalin Ale] 7FaLA A

gom 7huAlZl el Ao Kol g
EAS 71EAF 59 ECHY ko wet

=

2 BRSO
h =
HES A vt 22 2428 Ao

1 7|84 AHzlet ol 2E9] QgEAAA 7]
BEAF w=7F 7kl whek LTeF WT 7L S71s)
Stk ECH s%=7F S718l WebA LT & ta
7kt #Aadks A4S Beloew ECHF:
1x10°M% w] WT, EM©] 7+43}3 RT 7} Z7}8
ek

2. #37B)e ECH 5% 1<10°MHAE BE
7|Eat Fol A Z71ekth ECH 5 1x10°M
oA 5x10°M7HA = kel Z7bAERS Bl
weolEQHB) = w3AB) I A AEE
Holw 7| Exl njx A BT} A2 A7} =] e}
ik 7l AS BCH 551 40 *MellA] 5x10°M
Ato]7} Agelal ECH 5% 5x10°M o4k

g shAjEc

3. 7|EALS A2la Yol HEe) AV G

7| B4 Ags s 5 7kaA] ECH %= 1x10°M
7= EkTh 71 EAT B 025 %9F1.0 %2
A% 7huA ECH ¥5 5x10°MY o AagA
G)o] #xdlon, 7|EA T2 0% 05% 2
Ao 7taA ECHYE 140°Mo|$ Z7}8
Ak Ao 2oHG) & 7|EAF mH A7} E%k
a1 7| BAbe] s uf W ks YRSt

4. 7| EAF A 23k go]e A& MIUECH %

0P MAAE 7122 steel Aglel S5
931, SMD+ ECH % 1+10 *M7HA & B2E 7]
B2 FolA sl

5. 71EARS A28 ol A &2 LC= ECH 5%

7 1x10°MY o A 7 EA FRell A F7kekela
7|24t F 5 0% S Al9lstalts ECH® % 5x10°M
7H] S7k8kSIt RCE 71 EAL 512 025% S A
glatar mlsdt Fde Hglon ECHE=7}
A0°Me W) §43] 72315lt7 ECH 5%
5x10°MY ) Tl STkt

6. 71EARS APE glol A&e] ¢l o7 =

7= Q1dels 05ef/ ent oAM= ECH 551410 °M
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