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Abstract

Chitosan, the natural biodegradable polymer derived from chitin by de- acetylation, has been widely
applied to the textile finishing processes for excellent anti-microbial characteristic and handle
improvement of fabric.

The purpose of this study is to investigate the change of handle when cotton fabric is treated with
chitosan-polyurethane mixed solution.

The viscosity values of chitosan solutions were 8cps and 50cps, and the wet-pick-up% was
maintained at 90%. In case of mixing with water soluble polyurethane, the mixture ratio of chitosan and
polyurethane was settled on the solid content ratio of 1:0, 1:0.5, 1:1, 1:2. Also the change of physical
properties by neutralization in NaOH solution was studied.

The results can be summarized up as follows :

1. Extensibility(EM) and tensile energy(WT) of cotton fabric treated with chitosan are decreased, but
bending rigidity(B) is remarkably increased. With the addition of polyurethane, the decrease of EM and
WT is weakened and the increase of B is weakened. The case of neutralization is similar to the case of
polyurethane addition.

2. By treating fabric with chitosan, FUKURAMI(Fullness and softness) is decreased, but
KOSHI(Stiffness), SHARI(Crispness), HARI(Anti-drape Stiff ness) are increased. With the addition of
polyurethane, the decrease of FUKURAMI is diminished and the increase of KOSHI, SHARI, HARI are
diminished.

3. As the viscosity of chitosan solution increased, the air permeability value increased. The addition of
polyurethane decreased the air permeability.
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<Table 1> Change of mechanical characteristic values on solid content ratio of 8cps chitosan and PU mixture

(chitosan : PU).

Mechanical characteristic value control the ratio 1:0 the ratio 111 the ratio 1:2

EM[%)] 1.4210 0.6003 0.7472 0.8207

Tensie LT-] 0.9272 0.8800 0.9874 0.9343
WT[gf - cm/cn] 0.3283 01323 01813 0.1911

RT(%] 435572 66.6667 67.7083 64.0789

Bending Blgf - cm?/cm] 0.0640 0.3225 0.2685 0.2303
2HB[gf - cm/cm] 0.0820 0.2441 0.1983 0.1683

Glgf /cm - deg] 1.5900 1.3377 21560 16721

Shear 2HG[gf /cm] 36358 1.2103 1.3916 1.1466

2HG5[gf /em] 6.9507 6.2843 72642 5.8285

MIU[-] 01377 0.1061 0.1161 0.1218

Surface MMU[ -] 0.0198 0.0141 0.0163 0.0181

SMD[micron] 33614 3.6015 41601 38049

LCl-] 0.6714 05332 0.6312 0.7547

Compression WClgf - cm/cm?] 0.0467 0.0346 0.0395 0.0464

RC[%] 489510 49,0566 54,5455 56.3380

) ) T{rnm] 0.5786 0.4883 0.5176 0.5054

Thickness & Weight
WI[mg/cm?] 12.5100 12.4400 12.6950 12.7925

<Table 2> Change of mechanical characteristic values on solid content ratio of 50cps chitosan and PU mixture

(chitosan : PU).

Mechanical characteristic value control the ratio 1.0 the ratio 1:05  the ratio 11
EM[%] 1.4210 0.5880 0.7105 0.9678
Tensie LT[-] 09272 0.8339 09179 0.8093
WT[gf - cm/cn] 0.3283 0.1225 0.1519 0.1960
RT[%] 435572 639610 55,0420 60.6061
Bending Blgf - cm’/cm] 0.0640 0.4005 0.3175 0.2996
2HB[gf - cm/cm] 0.0820 0.3142 0.2449 0.2328
Glgf /cm - deg] 15900 16072 17922 15815
Shear 2HG[gf /cm] 36358 15312 1171 0.9310
2HGBIgf /cm] 6.9507 71883 6.4999 59412
MIU[-] 01377 0.1068 0.1156 0.1144
Surface MMU[ -] 0.0198 0.0142 0.0155 0.0187
SMDImicron] 33614 3.3541 3.6456 34398
LC[-] 0.6714 0.6324 0.5414 0.6381
Compression WClgf - cm/cn] 0.0467 0.0359 0.0402 0.0363
RCl%] 489510 427273 50.4065 56.7568
) ) Tlrmm] 05786 0.4883 0.5420 0.4932

Thickness & Weight ,

W[mg/cm'] 12.5100 12.4750 12.6850 12.5025
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<Fig. 1> SEM photographs of chitosan treated
cotton fabrics.
(a) 50cps chitosan, room drying.
(b) 50cps chitosan and PU mixture, solid content ratio
11, room drying.
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<Table 3> Change of mechanical characteristic values on solid content ratio of 8cps chitosan and PU mixture
treated with NaOH solution (chitosan : PU).

Mechanical characteristic value control the ratio 1:0 the ratio 111 the ratio 1:2
EM[%)] 14210 0.7350 0.8820 11270
Tensie LT-] 0.9272 09714 0.9361 0.8243
WT[gf - cm/cn] 0.3283 01715 0.2058 0.2303
RT(%] 435572 61.5942 64.3182 68.0909
Bending Blgf - cm’/cm] 0.0640 0.2597 0.1856 0.1697
2HB[gf - cm/cm] 0.0820 0.1967 0.1356 01192
Glgf /cm - deg] 1.5900 1.6011 15264 1.6439
Shear 2HG[gf /cm] 36358 1.4896 0.9555 12127
2HG5[gf /em] 6.9507 14774 5.3410 5.3239
MIUL-] 01377 0.1193 0.1186 0.1220
Surface MMU[ -] 0.0198 0.0132 0.0201 0.0168
SMD[micron] 33614 41528 4.0058 35525
LCl-] 0.6714 05720 0.5689 0.6218
Compression WClgf - cm/cm?] 0.0467 0.0431 0.0336 0.0382
RC[%] 489510 439394 53.3981 538462
) ) T{rnm] 0.5786 05298 0.4932 0.5103

Thickness & Weight

WI[mg/cm?] 12.5100 12.5950 12.6300 12.7925

<Table 4> Change of mechanical characteristic values on solid content ratio of 50cps chitosan and PU mixture
treated with NaOH solution (chitosan : PU).

Mechanical characteristic value control the ratio 10 the ratio 1105  the ratio 11
EM[%] 1.4210 0.7473 12373 11025
Tensie LT[-] 09272 0.8800 0.8082 0.9423
WT[gf - cm/cn] 0.3283 0.1617 0.2499 0.2597
RT[%] 435572 63.8889 62.7692 60.3989
Bending Blgf - cm?/cm] 0.0640 0.3433 0.1925 0.1645
2HB[gf - cm/cm] 0.0820 0.2652 01379 0.1212
Glgof /cm - deg] 15900 14443 1.6378 1.6207
Shear 2HG[gf /cm] 36358 1.4210 1.3132 12617
2HGE[gf /cm] 6.9507 72936 59535 56571
MIU[-] 01377 0.1156 0.1169 0.1230
Surface MMU[ -] 0.0198 0.0148 0.0145 0.0160
SMD[micron] 33614 38979 37853 34790
LC[-] 0.6714 0.6702 0.5986 0.6914
Compression WClgf - cm/cm’] 0.0467 0.0451 0.0389 0.0353
RCl%] 489510 413044 54,6218 56.4815
Thickness & Weight Tlmm] 05786 0.5078 05298 0.5005
WImg/cn] 12,5100 12.6100 12.6250 127725
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