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Abstract

The effect of crosslinking on hand of the cellulase treated Tencel fabrics was investigated. Tencel
fabrics were crosslinked with DMDHEU, mechanically prefibrillated, hydrolyzed by cellulase, and treated
with softener. The treated fabrics were characterized by add—on, weight loss, DP rating, WRA, strength,
SEM analysis and hand measurement.

As DMDHEU concentration increased, weight loss of DMDHEU/cellulase treated fabrics decreased.
However, cellulase treatment decreased DP properties and strength retention. Less fibrils were observed in
the cellulase treated fabrics after DMDHEU treatment than the cellulase treated ones. It was confirmed
that crosslinking with DMDHEU treatment was effective to control fibrillation,

At 5% of DMDHEU concentration, DMDHEU/cellulase treated fabrics showed softer, smoother and
bulkier hand compared with other treated fabrics. Among mechanical properties, bending and shearing
properties were decreased progressively through DMDHEU, cellulase, and softener treatment. DMDHEU
treatment contributed to impart resilience, cellulase trestment to bulkiness and softener treatment to
smoothness, As the treatment of DMDHEU, cellulase, and softener progressed NUMREI, FUKURAMI,
and THV increased with the exception of KOSHI.

Key words: crosslinking, DMDHEU, cellulase, fibrillation, hand;
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Table 1, Characteristics of Tence} fabric
Material

Fabric Yarn count Weight Thickness
structure (wxf/inch?) (g/m?) (mm)

3/1 Twill 110x74 237 0.39

Tencel

23,000unit/g}E AHE3IRoH, FHE KFAAZE
Racset KG((F)4¥)E AM&sch 7tzAlze
DMDHEU (dimethyloldihydroxyethylene urea,
Fixapret CL, BASF Inc)& AM$-3l3em, Erize
320 E{AL(SO)a)# A EZ4H(citric acid)&
Tt AT

2. J1& X<l

1) 7k A M

DMDHEU(05, 5, 10%, owb), 3<H20)5(25%,
owr), A/ EZ4H05%, owr)E& Z 3 Xz} AR
£ 108 B9 AXAR & Ag4e g7 (Mathis
Inc)E AMEsld FPo) %7} HEE 2dips—2nips
2 gy, Agd ANEs wWely FAX(LTF,
Mathis Inc.)E AHE3le] 100CoNA 327 QulAz
F 160Col A 387F dxelstd @Xad ABE
50ColA 308 E¢ F4 F FF g8y 86T
2EAM 202 FQ ARFAS o, HFIE A
AEE 8 7teAddAe o] 9E8AZE 33l
Ak

i

2) AgetotA A

A getobAl AE)+ rotary drum washer(® 600X
630)F AM&-3te] dEgold F& 3g/l, pH 50, &
T 60CoA 608 B9t dtlem, a4849 AR
& 3 80CHAA 108 o EgAI3At 58
2Rl FlEd WS s AESeotAl Al Hel 3
By old g &30yt TEH A3
ol &% 80CE 60% £t At

3) F+A A
FAA Mg S9EA FEA<A Racset KG
3%(owf)& <4u] 30:12 40ColAM 30%7+ st

— 145 —



146

1) AR &= &3
ZIZAE A3 ABE 20T 6522
Ao A 24 AZF o]} HAAIZl F FAE
o2 Aol g8 FAF S AlsRck
FRAEZZF (%)=(W—Wo)/W]x100
ol Wor A&l A Ag9 FAY W A
g %9 A|ge FAolt}

%) e 24
Agelold APF ANRE FARFTY ZHof
Mok e MHOE FAE ZASRT T Aol o

a AFee A

Zeg (%) =((WomW)/Wix 100
ol Woz #le) He] A7 FAlZ Wi A
Fo) A7) FAoIT,

3) DPA# E4 &3

AANEE AA2EE(Instron) & AHE-sted ASTM
D—1682—640 me} AXEHHCZ ZH3AY, <
e AWEZ AE7]12 ASTM D—1424—839
wgl 243ty Zhztke]l BH{-&& AL DPS
F& AATCC 1241967 we} B7H8AL, %
= Monsanto Wrinkle Recovery Testerg Al-&-3hod
AATCC 66—1990° whet SAstxy 73A et fAHe

LEDE LR

goz FAEATL

4) EHFEjo T

As AHY BUYEHE FFIA FALAR
@ r) 7 (scanning electron microscope, SEM: JSM
5400, JEOL Inc.)& o|4-3}e 2000002 wi&2 &3
Einie=s

5) 433 4d 9 o Bt

83 AL KES—FB System(KATO Co.
Ltd)& AH83te ®lH7tE £3589 93] (The Hand
Evaluation and Standardization Committee)ll A} Al
a4, :'L?J A, F, 89, FA 2 ¥ 6
& BFEAZZANAM EH3H Z)r
&l PAg g AHEEE e,
A, 2%, At ¢ BH & é%
ko 2 A &3 gt
%zt 7HX) (primary hand value, HV)=
AHEEE AlBO HEE ReE yehd AxE BE
A (men's winter suit)e] W#4 KN—-101—
WINTERE ©]£3te) KOSHI(stiffness), NUMERI
(smoothness), FUKURAMI(fullness and softness)

L

l‘l

o g #e A& FHE(total hand
value, THV)E KN—301—WINTER2{el| ¢js] A
detsich

m a3 9 1%
1. 7t ¥ s4X 2ol 25t ds W3t

Table 20} 05, 5 1813 10% &% & DMDHEU

Table 2, Performance properties of the Tencel fabrics treated with DMDHEU or DMDHEU/cellulase

Control DMDHEU DMDHEU/cellulase
DMDHEU conc.(%) - 0.5 5.0 10.0 05 5.0 10.0
Add—on(%) - 0.7 219 3.79 - — -
Weight loss(%) - - - - 1.88 0.75 0.68
DP rating 18 30 42 43 32 35 36
WRA(w+{, °) 192 229 234 256 219 225 231
BS. ret.’(%) (80 kgf) 91 87 78 78 82 74
TS. ret."(%) (2,670 gf) 95 83 78 65 77 70

*B.S. ret.; Breaking strength retention, T.S. ret.; Tear strength retention
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R nj
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2= e d 7den) olm £&2 YxE Bi MY
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Ard et gepzichy, & o g2 7tzvt g€
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w2 AxY ZtEFgeAe AEStopalel 71
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o] A JehdA g, w3712 Tt ds =
7t ARFE AgTotAY s A7 st
o ZFx &4 § AA Yehd AoE AEdHCh
Collier?s= DP7HE ¥ &4 X3 HES AFAE
7t A& FEU wN fFd A#glel A3 DP
g Alge] B4 vsd AP dedox
Bysigch BHEY Feox DP7hs F &4 A
g Pt M=t F5F AFES Fash,

BESAS A9 glgol RIE v ATH,
2. EHHE 0| B3}

Fig. 1& AZAEEY SEM A}zojt}, slAARX
(A A)e] EHE w3 938 HAFT leH,
DMDHEU &% Al&(Akd B)e AfEd € A
frAbolol] HEFHQ WAL Hzpo] Hodc)
DMDHEU A& ¥ AdEaopa] A2ldt AE (AL
C)ellMe AHEHe FAAE g7 LEHe=R
HEdo] FAFEH AL #AY F g
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2ol o8 FAEHEE HEZX HF 7+ 7tnZ
T2 FEYY 2L oA ¥ aFHYL ¢
4 sith, DMDHEU/A &&loba] M3 & #4941 A
g AR E)AMe FaA 23 HdHEd
o] LY EGE FFFE 5 AUk

3. 95tx 4& W B9 ¥z}

D) 7taA] 2o ©& A3t

Table 391 Z+ sXel4 DMDHEU A& % dE
globd] Mg AlRES JTEH BEAAE AAES
o IFAFYLT)F AFAAA(WT) = 71
X7t AFASFE FaFHE Uk AR A~
(RT)= 5% 552 A2s Al o 2 @& 2
o FL AL Boeh 4 A U3 =
dol 7 F|A Jewth FY8AE B FHolH
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Fig. 1. Longitudinal scanning electron micrographs( x
2,000) of the samples: A; untreated, B;
DMDHEU treated, C; DMDHEU/cellulase
treated, D; cellulase treated, E; DMDHEU/
cellulase/softener treated.

Table 3. Mechanical properties of the Tencel fabrics
treated with DMDHEU/cellulase

DMDHEU/cellulase
DMDHEU conc. (%) 0.5 5.0 10.0
LT 0.72 0.68 0.66
WwT 1111 1009 963
RT 50,56 52.02 50.88
B 0.211 0.173 0.239
2HB 0.093 0.073 0.091
G 058 0.42 0.73
2HG 0.36 0.35 0.57
2HG5 222 1.93 3.33
LC 0.39 0.45 0.36
WC 019 0.38 0.24
RC 29.32 27.55 33,52
MIU 0.203 0.214 0.198
MMD 0.016 0.015 0,016
SMD 387 374 2.88
T 0.589 0.767 0.673
w 24074 24711 25115

Iz 39 9 Agygel g fEAde] 7t
FaA VERdTh 10% EECA X3 AR

7HE A4 oS Wwmse dehEd B8 o 0134
Rog Holrh ol F 7tugiar 4

b e e deplel Are fadd @Ay
01-

Mo rlo
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DMDHEU concentration (%)
Fig, 2, Effect of DMDHEU concentration on primary

hand values of the fabrics treated with
DMDHEU/cellulase,
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Fig, 3, Effect of DMDHEU concentration on total
hand value of the fabrics treated with
DMDHEU/cellulase,

THV
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Fig. 4, Effect of finishing process on the tensile
properties.
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Fig, 5. Effect of finishing process on the bending
properties.
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Fig. 7. Effect of finishing process on the compressional
properties,
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Fig, 8. Effect of finishing process on the surface
properties,
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Fig. 9, Effect of finishing process on the primary hand
values.
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