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Abstract

The textile finishing methods utilizing chitosan have been mostly focused on the applications in the
improvement of the dyeing of cotton fabrics, or the improvement of hand of the cotton or wool fabrics.
On the other hand, it is difficult to find the application examples in the synthetic fiber fabrics including
polyester and nylon fabrics. The aim of this study is to improve the stiffness and the poor wash fastness of
the fabrics treated only with chitosan. We tried to improve the softness by employing chitosan and
polyurethane mixture solution and to prevent the detachment of the chitosan from the fabric. The treatment
was applied to cotton, polyester, and nylon fabrics. The change of the properties of the treated fabrics were
investigated. The optimum finishing condition was sought by changing the mixture ratio of the chitosan/
PU(polyurethane) solutions. The adjusted ratios of the chitosan/PU solutions were 1:0, 1:0.25, 1:0.5,
and 1:2 during the mixture solution preparation. Using the KES(Kawabata Evaluation System), the
physical and mechanical properties of the finished fabric specimens were analyzed, and hand values of the
specimens were calculated through the use of translational formulas. According to the chemical
composition of the fibers, chitosan solution or chitosan/PU mixture exhibited wide range of coating effect.
Since the chitosan acid solution has high polarity, the bonding force with the cotton fibers is high. By the
appropriate addition of PU in the chitosan treatment of cotton, KOSHI and HARI values of the fabric
improved. The air permeability of the chitosan/PU treated cotton fabric specimen improved, resulting in
the highest value at the mixture of chitosan : PU =1 : 0.25.
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KES-FB system(Kato Tech. Co., Ltd., Japan)2 A}
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2] MF2S AE-8ko] TH.V(Total Hand Value)% 2%

Table 1. Fabric specification

Specification Cotton PET Nylon
Material Cotton 100% PET 100% Nylon 100%
Weave Structure Plain Plain Plain

Yarn Count 40sx40s 75dx75d 70dx70d
Fabric Count(endsxpicks/5¢cm) 272x144 240x180 214x150
Weight(g/m?) 130 74 59
Thickness(mm) 0.58 0.12 0.12
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Table 2. Mechanical prbperties of cotton fabric specimens treated with chitosan/PU mixture

Mechanical Characteristic Value Control* Ratio
1:0 1:025 1:05 1:1 1:2

EM[%] 1.5117 1.6000 1.1200 1.6700 1.6800 1.3400
Tensile LT[-] 0.4625 0.3940 0.4340 0.4710 0.4410 0.4800
WTlef - cm/cmz] 1.6683 1.5700 1.1700 1.9500 1.8600 1.5900
RT[%] 73.8050 62.7000 58.3900 55.5600 55.1600 55.4800
. Blgf - cmz/cm] 0.0675 0.1220 0.1910 0.1550 0.1200 0.1230
Bending 2HB[gf - cm/cm] 0.0565 0.0860 0.1318 0.1036 0.0749 0.0800
Glgf/em - deg] 1.7217 1.0600 1.2400 1.3200 1.1600 1.3100
Shear 2HG[gf/em] 2.6817 0.8700 0.8800 0.9900 0.9300 1.0700
2HGS[gf/cm] 5.0400 3.3600 4.0500 4.1100 3.5500 3.7800
MIU[-] 0.1490 0.1230 0.1160 0.1170 0.0890 0.1100
Surface MMU[-] 0.0164 0.0148 0.0149 0.0159 0.0197 0.0184
SMD[micron] 3.5100 1.0600 3.4800 3.6500 4.5300 3.1800
LC[-] 0.6617 0.5330 0.5540 0.6000 0.5750 0.6770
Compression WC[gf + em/em?] 0.2067 0.0540 0.0510 0.0460 0.0560 0.0570
RC[%] 43.6467 49.7000 44.9400 29.7900 47.6700 63.0700
Thickness & T[mm] 0.5810 0.6010 1.0520 0.9790 0.5370 0.4930
Weight Wmg/em?] 12.9850 13.0825 13.1675 13.2725 13.2225 13.2050

*control : scoured cotton fabric specimen
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Table 3. Mechanical properties of PET fabric specimens treated with chitosan/PU mixture

Mechanical Characteristic Value Control Ratio

1:025 1:05 1:1 1:2
EM[%] 0.4600 0.5000 0.8600 0.8000 0.7000 0.8400
Tensile LT[-] 0.4030 0.4680 0.4170 0.3890 0.4420 0.2940
WT[gf + em/cm’] 0.4700 0.5900 0.8800 0.7800 0.7800 0.6100
RT[%] 47.7800 42.6600 | 29.6000 31.7600 30.9100 44.1500
Bending Blef - cm¥em] 0.2130 0.2230 0.1770 0.1400 0.1220 0.0970
2HB[gf - cm/cm] 0.0650 0.0743 0.0918 0.0832 0.0975 0.0652
Glgflem - deg] 1.7200 1.7600 1.4700 1.7700 1.4000 1.2500
Shear 2HG[gf/cm] 0.4200 0.7300 0.6000 0.5200 0.7800 0.8600
2HGS5[gf/em] 6.2200 6.4700 4.0500 4.7200 3.7600 3.3600
MIU[-] 0.1230 0.0900 0.113 0.1230 0.1230 0.1200
Surface MMUI-] 0.0112 0.0114 0.0093 0.0126 0.0114 0.0110
SMDJmicron] 3.5600 32000 | 2.7500 2.9800 3.0700 3.1300
LC-] 0.4870 0.4390 0.5010 0.5010 0.4610 0.4320
Compression WCl[gf - cm/cmz] 0.0080 0.0080 0.0080 0.0080 0.0070 0.0070
RC[%] 84.6200 | 108.0000 | 96.0000 104.0000 78.2600 65.0000
Thickness & T[mm] 0.1250 0.1270 0.1220 0.1200 0.1250 0.1200
Weight W[mg/em’] 7.3625 7.4975 74675 7.4300 7.4900 7.4400
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shut PUVE HVFE B M Q1A FrkEH Y A4
o] A #AHI JY. 1EA 7 &35 vz
AlF7VA] &7 H3lAIE chitosan : PU=1:0.5 o|3}&
A3 Zlo] w3 st

(3) Nylon

e e Ad-F PETOY =2HU9 A=
55 EFsly] el d&xEo] ddAAe}
AAZ A AASIA Jth(Table 4). L2 PET
Hules tha FA4o] 271+ AT MA B U= PET

Table 4. Mechanical properties of nylon fabric specimens treated with chitosan/PU mixture

Mechanical Characteristic Value Control - Ratio

1:0 1:0.25 1:0.5 1:1 1:2
EM[%] 1.0600 0.9300 1.5600 1.4400 1.1200 1.6100
. LT[-] 0.4550 0.4490 0.3680 0.3770 0.4760 0.3640
Tensile WTIgf - em/em?] 1.1000 1.0200 1.3700 1.4100 1.3700 1.5100
RT[%] 40.2800 44.6400 39.2800 39.1000 40.5300 39.6700
, Blef - cm¥/em] 0.1020 0.1310 0.0870 0.0870 0.0730 0.0680
Bending 2HBJef + cm/cm] 0.0628 0.0576 0.0492 0.0510 0.0485 0.0536
Glaflem - deg] 0.9000 1.1900 0.7800 0.7100 0.6900 0.6800
Shear 2HG[gf/em] 1.4700 0.8400 0.6500 0.6600 0.7500 0.6800
2HGS5[gf/em] 3.8500 4.7300 2.1100 1.9200 1.8900 1.7200
MIU[-] 0.1710 0.1580 0.1790 0.1720 0.1800 0.1840
Surface MMU[-] 0.0489 0.0539 0.0429 0.0360 0.0319 0.0458
SMD[micron] 3.1300 3.3100 2.9700 3.3400 3.4500 3.2900
LC[-] 0.4210 0.5300 0.4810 0.4050 0.4410 0.5150
Compression WC[ef + cm/em?] 0.0040 0.0060 0.0040 0.0040 0.0040 0.0040
RC[%] 83.3300 88.2400 83.3300 84.6200 81.8200 81.8200
Thickness & T[mm] 0.1250 0.1290 0.1220 0.1270 0.1250 0.1200
Weight Wlmg/em?] 5.8700 5.9450 5.9650 6.0425 5.9775 5.9875
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(1) Cotton

KOSHIE chitosan : PU=1:025%4 o] 7} %

3}8] FUKURAMIE 1:29 ®), SHARI® HARIE=
1:0.5¢ o 7P -943ithk(Fig. 1).

KOSHI®| 75 ZHA & uf chitosan : PUS] H]
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3] AsET Jrhs ARl 71 EA ATl e
718 4= 9o} FUKURAMIZY®] chitosan: PU=1:2
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(2) PET

KOSHI®} HARIE= chitosan?r o &2
7V etth(Fig. 2).

FUKURAMI= chitosan: PU=1:0.5¢ o 73 -
43km] SHARKE 1 : 2904 7bg 431t

chitosan/PU £t o] 2™ KOSHIge| A2
Row AsHT Qo] pUY F7F &V} A
EhL ot 7| EARRe 2 A2 S90E o KOSHIS
HARIZF 7H 9478t FUKURAMIRE Hl2d =
7] " Eol EHA " FrREA 7P i
I 2 4 3ldk PETOIME J1E4tE ) puel digh 21
st PUS| H7F &#7F YR e o

A E e o

fo 1 1 W
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Fig. 1. Hand values of cotton fabric specimens treated
with chitosan/PU mixture.
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Fig. 2. Hand values of PET fabric specimens treated
with chitosan/PU mixture.

(3) Nylon

KOSHI, HARI, SHARI:= chitosan®+C. 2 A2 5H-&
uj 7} $-<F8l FUKURAMIE chitosan : PU=1:0.5
o uf) 71 -3t (Fig. 3).

Nylong] 7ol PUQl A7t glo] 71 EAtuhe]
g 2% KOSHI, SHARI, HARIZ} 7F3 $-=38}1A)
Jeldz Sl PUZF H7bEW e BEAXES A
vt o 2 7+4EE e FUKURAMIGH IXH o=
Z 7k 3 Aot

NylondlA % PET®} whb7EA2 PUE FH71eHA
237 chitosan o 2 84 9] Hl o ide] Lolsitt

= Aol e AL Tt

AAZ Agor & o WMFe Afe JIEA
el JEo] PUS H7tE MR A EFE A
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Fig. 3. Hand values of nylon fabric specimens treated
with chitosan/PU mixture.
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Air-permeability
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Fig. 4. Air-permeability of fabric specimens treated
with chitosan/PU mixture, unit: cm*/cm?/sec.
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