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Abstract

Tencel fabrics were treated with NaOH, mechanically prefibrillated, and hydrolyzed by
cellulase. - Softener was applied to improve hand of the treated Tencel fabrics after
* prefibrillation and cellulase treatment. Kawabata’s Evaluation System for Fabrics(KES-FB)
was used to evaluate effects of NaOH pretreatment, prefibrillation, and cellulase and softener
treatments on fabric hand of the treated fabrics. Primary hand values of women’s medium
thick fabrics such as KOSHI, NUMERI, FUKURAMI, and SOFUTOSA, and total hand
values were evaluation parameters. As the treatments of prefibrillation, cellulase, and
softener progressed, values in bending and shearing properties decreased and softness and
elasticity were imparted to the treated fabrics. Specifically, compressional linearity,
compressional energy, and thickness of the treated fabrics increased by prefibrillation,
pfoviding bulkiness to the treated fabrics. Values indicating surface properties increased
owing to fibrils formed by prefibrillation treatment, but removal of fibrils by cellulase
treatment enhanced smoothness. As the fabrics were exposed to various treatments such as
NaOH pretreatment, prefibrillation, and cellulase and softener treatménts, NUMER]I,
FUKURAMI, SOFUTOSA, and total hand values increased with the exception of KOSHL
Consequently, the treated fabrics became softer, smoother, and more elastic. Especially, the
NaOH pretreatment provided superior SOFUTOSA to Tencel fabrics.
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I. A2 & dguty
1L Az 9 Alet

AgE T4 A=l 45, A=l 100%
W42 E(3/1 Y3, 110X74/inch? §4 236g/m?
7 0.36 mm) < AH&-38}3i et

AE2es Foise A AEetoAz (F)ay
o}2] ulo]|2 E-(Bio—Blue, 23,000 units/g) & A&
3lgel. &% (lubricant) 2+= MODAREZ ACA
(Fz=ex s2)ol] &, FAH2 F9|(softener) 2
€ wRA #2449l RACSET KG[(F)A, 4
A& Fehll(collagen) 3} F2)SAlodal drlojjs)=
(polyoxyethylene alkylether)]E AH2-3l%ich A
2], S5E8 §of AZolt 15 A1 AHE3 T

2. 718 XMl

gl4x-ge] NaOH #HA42]= NaOH 8% Hloz
AeollA 187k 248kl Aeld o 42 44 o of
A EAF 5% BY o2 F3slan o] FH4E FAEH
AoA Azsich Aus Ae #9ACe/l)
£ YL 85004 25 80T, 4u] 30 : 1= rotary drum
washer(@ 600X630) ol 4} 60% 5o H3lgen, 45
globA] A2j= wlo| 2 72 Ajg4 274l 60C, pH
5.00014] <¥v] 30: 1% rotary drum washerol4] T4
FE 3g/12 60F T4 Pk AEejolA A ¥
B4 849 AE A8 80T 10¥ o4 4% A2
sk, 40°Cell4 1037 23] 4-4lslgich S etola] A
2 %9 $dA4 Age 9uwAA §QAA9 RACSET
KG 3%(o.w.f)g AH&-3te] <4u] 30 : 12 40°CellA 30
+7 5t A4 g F dEAzsgo

3. o8 M3 &3

Alge] At 4A F4E st 20cmx20 cm(7
AXHAD 2719 AgE Felsic A e
%42 KES—FB A]£®!(Kawabata's Evaluation
System for Fabrics, Kato Tech. Co. Ltd.)-& A}8-3}
o] Table lofj4ls} Ze] 1%, 9, A, 4%, 1
43 54 9 FA9] 6] Atk EAAE(167] 4
)& BEZACNA 38] 43l BFL a4
ol & AR, T, A B EAEAL 34, AL
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Table 1. KES characteristic values of basic mechanical properties

Properties Parameters Descriptions Unit System
LT Linearity none

Tensile wWT Tensile energy gf-cm/cm? KES—-FB 1
RT Tensile resilience %

. B Bending rigidity gf-cm?/cm
Bend -
ending 2HB Hysteresis gf-cm?/cm KES—FB 2

G Shear stiffness gf/cm-deg.

Shearing 2HG Hysteresis at ¢=0.5" gf-cm/cm? KES-FB 1
2HGS Hysteresis at g=5" gf-cm/cm? :
LC Linearity none

Compression wC Compressional energy gf-cm/cm? KES-FB 3
RC Compressional resilience %
MIU Coefficient of friction none

Surface MMD Mean deviation of MIU none KES—FB ¢
SMD Geometrical roughness micron

Thickness T Thickness at 6.5 gf/cm? mm . KES—FB 3

& Weight w Weight per unit area mg/cm? Balance

g2 Al sl $UE 39 20%riA<d KOSHI(stiffness),

NUMERI(smoothness), FUKURAMI(fullness and
4. € ™I}

Az e & Agol ALH Alae] A ol

softness), z8]3 SOFUTOSA(soft feeling) ] 71&

e} (primary hand values, HV) & #7}5igich olwl

Table 2. Mechanical properties by KES—FB system

Treatment without NaOH pretreatment with NaOH pretreatment
Properti Control F C F/C F/C/S | Control F F/C F/C/S
LT 0.771 0.748 0.733 0.708 0.639 0.756 0.754 0.727 0.652
WT 9.66 13.03 12.83 13.23 13.51 9.85 14.00 14.51 14.70
RT 59.0 58.4 57.5 58.2 61.4 63.5 57.6 54.2 61.3
B 0.250 0.201 0.150 0.137 0.105 0.296 0.223 0.178 0.117-
2HB 0.062 0.045 0.040 0.038 0.017 0.070 0.051 0.049 0.016
G 0.78 069~ 0.66 0.63 ‘0.43 0.61 0.58 0.56 0.41
2HG 0.57 0.54 0.49 0.32 0.20 0.47 0.35 0.26 0.10
2HGS 3.43 2.50 2.24 1.97 0.73 2.62 2.33 1.85 0.55
LC 0.28 0.38 0.36 0.32 0.34 0.24 0.34 0.28 0.33
wC 0.138 0.402 0.234 0.19 0.220 0.129 0.344 0.144 0.185
RC 48.7 36.3 37.0 38.8 41.9 50.4 37.8 46.4 47.0
MIU 0.24 0.35 0.28 0.24 0.30 0.21 0.33 0.25 0.28
MMD 0.035 0.036  0.028 0.025 0.023 0.033 0.035 0.024 0.023
SMD 2.01 2.64 1.88 1.73 1.77 2.02 2.51 1.63 1.69
T 0.5575 0.9100 0.6725 0.6483 0.6575 0.5513 0.8442 0.5867 0.5900
w 23.578 23.649 23.242 23.122 23.524 23.207 23.300 22.622 23.034
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S ENE &
Control FIC
without NaOH pretreatment
Bl with NaOH pretreatment
Fig. 1. Effect of finishing process on the tensile prop-
erties.
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Fig. 2. Effect of finishing process on the bending prop-
erties.
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Fig. 3. Effect of finishing process on the shear prop-
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properties.
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Fig. 5. Effect of finishing process on the surface prop-
erties.
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Fig. 6. Effect of finishing process on the thickness at
0.5 gf/cm?® properties.
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Fig. 7. Effect of finishing process on the primary hand
value.
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Fig. 8. Effect of finishing process on the
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