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Effect of Chitosan Treatment on the Hand
of Nonwoven Fabric

Younsook ShinT, Kyounghee Son

Dept. of Clothing and Textiles, Chonnam National University.

ABSTRACT

Nonwoven fabrics for diaper coverstock were treated with chitosan solution by pad-dry method. Two
chitosans of different molecular weight(Mw) with similar degree of deacetylation(DDA) were used: Mw
1,800(chitosan oligomer, DDA 84%) and Mw 180,000(DDA 86%). Effect of chitosan treatment on the
mechanical properties was investigated using KES-FB system. Primary hand values were calculated from
mechanical properties using the same equation as the men’s suiting equation with minor modification, and
total hand values were calculated using new KN-5LNW equation for nonwoven fabrics developed by
Kawabata et al. .

Increase in chitosan treatment concentration increased B, 2HB, WT, LT and RC, and decreased WC
continiously. Chitosan treatment affected other mechanical properties regardless of molecular weight.
Considering primary hand values obtained from mechanical properties, it was found that chitosan of Mw
180,000 and chitosan oligomer provided softer, smoother, and more bulky at below 0.05% and above
0.5% treatment concentration, respectively. Samples treated with 1.0% chitosan oligomer solution, and
0.01% chitosan solution of Mw 180,000 showed the best total hand values. (Korean J Human Ecology
1(2):119-128 1998)
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Table 1. Characteristics of nonwoven fabrics

. . . Manufacturing
Material | Thickness(mm) | Weight(g/ni) method
Polypropylene .
100% 013 8 Thermal bonding

71 B4HE gotdstert visg Reg §4
o] oF 1,8009) &7 (Se-Hwa Co., EotHE
3l 84%)9+ <F 180.000(Protan Inc. €olHIEs}
E 86%)2 F 9 JIEAE ARS3ATh

2. 1M ®E)

FIEAe) FEE 001, 005 05 28I 1.0%=
H3lE Fol AMsid oldf JIEA &I
(B33 1.800) S AMZolE F7TE B0l

180,000 71EA 899 AMzole 2% oHEAF



FEAE AR 7 FEe) M 108 §
St AAG NEE A4S FAW. Mathis AG)E
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APk AGY AFE wol] AW, Mathis
AG)E |83l 100CaHA 3% T AZsI%en,
Bxeko] 180,000%] F1EAL AZ ¥ ZHLE
FAlsrch

3. SEM &4

184 M2l 2 nlHE] A8 U FARR
¥ )74 (scanning electron microscope, SEM: JSM
5400, JEOL Inc)& ©l-&3l9 200819 wWi&2
FE3A,

4. 8t Mol &%

g8ty dde &AL Hstd 20cm X 20cm
A7)e) NEE 24182, KES-FB Al25)(Kawabata's
Evaluation System for Fabrics, Kato Tech, Co. Ltd.)
£ o83l Algel S ) F= 9 = 21
Ag, Ty QAEAY ¢22 Ao,
Z} B st HrHsFE2 Table 29 2t} 7]
A QgAgel HoisleE 200gf/cmE &lo,
FYAYY FESAE +25cm B, YFAYLS
S0gf/cn’e] el FEAMEUY 2a2 FAF
ok EUERERE 50gfe) SMFoE X 05cm, ZHol
2cme] ERO uls] FAgsidien. 718kt Ad
719] HEF:R} 52 10gf2 SHch

5 Efe| £F

AAHE E8Ae] A KN-101-WINTER ¥
24 (Kawabata 1980)¢ 38319 KOSHI(stiffness),
NUMERI(smoothness). FUKURAMI(fullness) <}
7188} (primary hand value)& §7}s}9t) o7
Azt g8t BEAXY st EEUAS 47
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Table 2. KES characteristic values of basic mechanical
properties

Properties  Parameters Descriptions Unit System
LT Tensile linearity

Tensile WT Tensile energy gf-an/ad KES-FB 1
RT Tensile resilience %

. B Rending rigidity “od/om

Bendi® g Bending Hysteresi ?f- ajm B
G Shear stiffness gf/en-deg.

Shearing  2HG Hysteresis at ¢ =05 gf/em KES-FB 1
HGS  Hysteresis at @ =5 gf/m
LC Compressional linearity -

Compression  WC Compressional energy  gf-m/ad KES-FB 3
RC Compressional resitience %
MIU Coefficient of friction

Surface MMD Mean deviation of MIU KES-FB 4
SMD Geometrical roughness  micron

Thickness T Thickness at 05 gf/ed  m KES-FB 3

& Weight W Weight per unit area  ng/cdf Balance

m, gz o nF
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FAkFe] 180,000 71EAME 005 05 L3
10%2 &g Agseltt 71EA IR
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1.0%48 TEZAAe £ 9 22 ¥4 3133
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Ht} o] £ o] Adeiel F-23 AFHo] AR,
ol Melsmrt S7iel et BolAx ok 53]
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Fig. 1. SEM photographs( X200} of control and samples treated with chitosan(A :untreated, B:0.056%/Mw 1800,
C:1.0%/Mw 1,800, D:0.05%/Mw 180,000, E:05%/Mw 180,000, F:1.0%/Mw 180,000).
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Fig. 2. Effect of chitonsan concentration on tensile
properties of the treated samples,
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Fig. 3. Effect of chitosan concentration on bending
properties of the treated samples,
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Fig. 5. Effect of chitonsan concentration on compressional
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