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Abstract— Lyocell is a not only environmentally-friendly but also very advantageous fiber. When
Lyocell is soaked in water, its wet tenacity does not decrease and elongation and moisture regain of it
are better than cotton. However, one drawback of lyocell is its fibrillation. The fibrills of lyocell were
generated during wet process such as scouring and dyeing deteriorates the dyeing color depth and the

appearance of fabric.

The purpose of this study was to decrease the fibrillation tendency of lyocell fabric using crosslinking
agent, epichlorohydrine(ECH). The effects of NaOH scouring and ECH crosslinking were observed. The
different types of ECH addition methods to lyocell and the various concentrations of ECH in
crosslinking reaction onto dyeing characteristic and fibriallation were investigated. Weight loss and
whiteness index of crosslinked lyocell by ECH were examined. K/S values of ECH treated lyocell
fabrics dyed with reactive dye were measured and SEM images of untreated and treated lyocells were
observed extensively to define the fibrillation tendency. The results were as follows ; 1) ECH treatment
showed the effect of weight loss and scouring because ECH crosslinking reaction was conducted in
alkaline condition. 2) The increase in ECH concentration from 5 to 30% does not affected K/S value
changes. 3) ECH crosslinking can effectively prevent the fibrillation tendency of lyocell.
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Table 1. Characteristics of the lyocell fabric
Weight
Lyocell |1/2 twill woven| 30sx30s |215.95g/ m’

Fiber Type Counts

2.2 A} AAg

212 NaOH 1g/ ¢, &%= 90ColA 20%

b 7-skgith ECH s =9 #¢ WS 2elsto],
NaOH 05%¢] &72u] 34 7taAe]stgivt
ECHS] %+ 5, 10, 15, 20, 25, 30% owf= 60°Cl
A 50%3F AHEeleh. ECHO Y WS A
o] 9 (ECH-1), 60 C7HA] 52A1Z1 T 104
T ghel FSJ(ECH-10), 60T7HA] 524171 F 6
0C 255 FAIBHAA F ¥ Hhro] F9Y(ECH-2), Al
A ol FRI(ECH-3)skA . Ad e dAle] 25
SH)3= 12002 33
2.3 44

At AAe F A A2 A8E R 947
(DAELIM Starlet, Korea)= 1% owf®] &%= Sunzol
Brill RS(OH YOUNG INDUSTRIAL CO., LTD.) %t
A 9RE ARESo] st dheAd ARl
ne, Ag AR ), dRek A WER©NaSO,,
Duksan Pure Chemical Co.) 50g/ ¢ & 371 T
o 257F 0T BSAA, B9 1TH 524
A 60CIA sodium carbonate (NaCOs, ™78 3t
T2 20g/ 05 F7FE v, 6083 fAlStaL,
FAIEHIT 21 B 484 (Protepon RSA, PROTEX
KOREA)E 1g/ # 932, 100CNA 10 FrAIAIA 4
3 (soaping)¥t §-, LA A|(Dye Fix RDF, &%43}2)
1g/ ¢ & A7l 60CllA 2087+ A28ttt

2.4 EE

aith.
Weight Loss(%) —Mo—U_

Wo : weight before treatment
Wi @ weight after treatment
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R : Reflectance
K : Absorption coefficient
S : Scattering coefficient

FAG PHoE ZAsel, Lx, ax, b GS
Fagom, A2 Aol Azsh A4 WaE dohn
7) 9130 thee] Aol Slstel JE gk ek

AE= (L7, —(L% PHa" —a' PHbS —b% P
26 A% Hr}f

PP = 150 105-X12, AIEAEE=E IS0
105-Co1 "ol ofAste] Agstglon mhakt Al
B # s 2 o] A A ¥ vl aste] fA skl o
28 =1 150 105-B020T whehA] Al o) wE A
=E Haske] SES AT

=]
24

(|

2.7 %9

2k @n)7% SEM(Model JEOL JSM-5510, Japan)
& AH&ste] FlRge] wigte}l oikS WA

3. Ay %

-

A s 2 Fof] 5ol drghe v
¥} o] wwa)] HX| gkon wAg |
oF dzbdo] FolAH, o7 7HA] A &
TEI FA|, SA Tol AAET hEFe] dojdt),
T3t ECHe &2 &34 AEZ 02 A4
Hkg-gtth ECHAEl A3 Fof] FAE SAsHY,
NaOH A& g+ Al nls|A 1 a7} IA+=
¢t} Table 2,914 NaOH 05% 8ol A H o] 7H
HHel d7e g ads B 4 Qo

3.2 7tuA g o] A4 s]
NaOH &3} ECH A& $9] A ¥sls A

Holth dAHe] Ao R 18 WMol WMl ¢

214 / St=HMIIZES X M18&A HM4=(2006. 8)

SRS

al

=
=}

0

(]

Al Fo] Ao S F 4 7] wliEel AHe
0] we AFAsE ST ks A
B NaOHZ A3k A|87} 88.050]3, ECH A
73 AR5 89.25~8058% & U MLl =5
oF 4= glt} bkl A %= NaOH A 8] ¥+ 4.07, ECH
A8 E = 333~3552 Yellowish 7 3Fo] okt s},
AE #o] B Zo)E Hol= A ol A|it, NaOH
g3 3¢9 AE gho] 1.602.% controldl] H]8ko]
74 W37} At AS Table 3004 <18 4= 9l
o}, Fig 3.0lA HH, K/S gkol 400mmell Al o} &

oo 1x2L.0
T IFE e

i 50min
ac A, . - .
: : 10min
L0 -t ECH-10 :
: ECH-2 : ECH2 -2:30C
ECH-1 ; : . i
Washing
ECH-3  ECH3  ECH-3

Fig. 1. Process of pre-treatment with ECH.
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Fig. 2. Process of dyeing.

Table 2. Effect of ECH crosslinking and NaOH
scouring on the weight loss of lyocell

Before After Weight

weight(g) | weight(g) | loss(%)
ECH-1 10.013 9.973 040
ECH-10 10.001 9.940 0.61
ECH-2 10.012 9.939 0.73
ECH-3 10.018 9.915 1.03
NaOH scouring | 10.007 9417 5.90

Table 3. Whiteness values of ECH crosslinked
lyocells and NaOH scoured lyocell

L* a* b* AE

Control 89.55 | -0.56 | 4.58 0.00
NaOH scouring | 88.05 | -030 | 4.07 1.60
ECH-1 8944 | 044 | 341 1.18
ECH-10 8958 | 039 | 333 1.26
ECH-2 89.29 | 045 | 355 1.06
ECH-3 8925 | 054 | 333 1.29
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Fig. 3. K/S value of treating with NaOH and ECH.
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Fig. 4. K/S value of dyeing 1% owf
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Table 4. K/S value and Color depth of dyeing 1% owf lyocell after treatment with various concentration of ECH

K/S L+ a* b *
Control 6.5 41.6 -1.20 -39.96
NaOH 86 458 317 3946
ECH-1 105 396 0.60 4238
. ECH-10 108 395 051 475
ECH 5% owt ECH-2 121 381 154 4328
ECH-3 10.0 402 0.15 4197
ECH-1 118 387 123 4352
. ECH-10 106 396 057 42,40
FCH 10% owt ECH-2 12.7 376 1.62 4341
ECH-3 11 394 0.19 4259
ECH-1 119 387 1.06 43.60
. ECH-10 119 387 0.90 4340
ECH 15% owf ECH-2 121 387 1.20 4404
ECH-3 98 411 -0.86 4045
ECH-1 102 407 057 4256
. ECH-10 108 40.0 0.05 4313
ECH 20% owt ECH-2 114 395 -0.06 4298
ECH-3 10.0 409 2061 4243
ECH-1 107 402 055 4271
. ECH-10 109 39.9 010 43,04
ECH 25% owt ECH-2 124 383 0.40 43.00
ECH-3 93 415 -0.9 -41.96
ECH-1 111 39.8 035 4289
. ECH-10 111 39.9 017 4316
ECH 30% owf ECH-2 124 387 041 43.69
ECH-3 107 402 047 4279

Table 5. Color fastness to rubbing crock meter at dry Table 6. Color fastness to light during 20 times

and wet condition Color fastness to light

Rubbing fastness Item Grade
Item Dry Wet Control 45
(Grade) | (Grade) NaOH 2¢ /¢ 45
N g‘:llt;"lw 445 3;1 C1(Cellusoft L) 5

a ;
C1(Ce11usogft L) 5 3 C2(Cellusoft UL) >
C2(Cellusoft UL) 5 3 D1(Denimax 992L) >
D1(Denimax 992L) 5 23 D2(Denimax_Acid XCL) >
D2(Denimax Acid XCL) 5 23 NaOH 0.0% + ECH 0% >
NaOH 00% + ECH 0% | 5 23 NaOH 0.0% + ECH 10% >
NaOH 0.0% + ECH 10% 5 3 NaOH 0.05% + ECH 10% >
NaOH 0.05% + ECH 10% 5 3 NaOH 05% + ECH 0% 5
NaOH 05% + ECH 0% 5 3 NaOH 0.5% + ECH 5% 5
NaOH 05% + ECH 5% 5 3 NaOH 05% + ECH 10% 5
NaOH 05% + ECH 10% 5 23 NaOH 05% + ECH 20% 5
NaOH 05% + ECH 20% 5 23 NaOH 05% + ECH 30% 5
NaOH 0.5% + ECH 30% 5 2 * ECH : Epichlorohydrine
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(a) control(*35)

(b) control(x100)

(e) ECH-1(x35)

(i) ECH-2(x35) () ECH-2(x100)

=9 L=EdolE g & Mgl 28 AR 25

(&) ECH-10(*35) (h) ECH-10(><100)

(k) ECH-3(x35) (I ECH-3(x100)

Fig. 5. SEM images of lyocell after treatment with ECH 10% owf.

(@)
Fig. 6. SEM images of lyocell after two times
treatment(NaOH scouring and ECH 10% owf).

(b) NaOH scouring(x100)

) ECH 10% owf(x100)

(@) NaOH scouring(*35)

(c) ECH 10% owf(x35)
Fig. 7. SEM images of IyooeII after washing.
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Table 7. Color fastness to washing by using multi fibers at one time

Grade for washing fastness
Sample
Acetate Cotton Nylon PET Acryl Wool
Control 4-5 45 4-5 4-5 4-5 4
NaOH 2g /¢ 4-5 4-5 4-5 4-5 4
C1(Cellusoft L) 4 4-5 4-5 4-5 4-5
C2(Cellusoft UL) 45 45 4 4-5 4-5 4-5
D1(Denimax 992L) 4-5 4-5 4-5 5 4-5 45
D2(Denimax Acid XCL) 4-5 4-5 4-5 5 4-5 4-5
NaOH 0.0%+ECH 0% 4-5 4-5 4 4-5 4-5 4
NaOH 0.0%+ECH 10% 45 4-5 4 45 45 4
NaOH 0.05%+ECH 10% 45 45 4 4-5 4-5 4
NaOH 05%+ECH 0% 4-5 4-5 4 4-5 4-5 4
NaOH 0.5%+ECH 5% 45 4-5 4 4-5 4-5 4
NaOH 0.5%+ECH 10% 45 45 4 4-5 4-5 4
NaOH 0.5%+ECH 20% 45 4-5 45 4-5 4-5 4
NaOH 0.5%+ECH 30% 45 45 45 4-5 5 4
* ECH : Epichlorohydrine
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