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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 NaOI scouring and ECI crosslinking were observed. The
different types of ECH addition methods to Iyocell 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 Ilyocell fabric

Fiber Type Counts | Weight

Lyocell |1/2 twill woven |30sx30s |215.95g/ i

% NaOH g/ ¢, &% 90 ol A 205
: FEo S S gElste],
NaOH 0.5% 2] EEFJ %*JOM 7l A 2 83 vk
ECH] 512+ 5, 10, 15, 20, 25, 30% owf =2 60 C ©]
Al 50i3E A28l ECH 9] 9 WHS A
Sk ol FSY(ECH-1), 60T 7HA] 5-2AI7] Th 10 4
e aLuJoﬂ EO‘(ECH -10), 60 T7HA AT F 6
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L) 12007 1Y)

23 a4

AN AAY & FA A2 AEE R A7
(DAELIM Starlet, Korea) = 1% owf ©] == Sunzol
Brill RS (OH YOUNG INDUSTRIAL CO,, LTD.) y*
X8 GRS ARESte]l At wked dEo]

A& A w, 989} 3 WHNa SO,
Duksan Pure Chemical Co.) 50g/ ¢ & 37 F<18k
. 2E7H40T 7 A A 1 TH S
7 60T 914 sodium carbonate (Na;COs, T 3l=
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KOREA) £ 1g/ 7 ¥aL, 100T oA 108 FAAA &
J(soaping) ¢+ ¥ LZA|Dye Fix RDF, 9383
g/t & 7}s }04 60T ol A 2033 A 2] f3ick:
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Wy : weight before treatment
W1 @ weight after treatment
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Fig. 2. Process of dyeing.
Table 2. Effect of ECH crosslinking and NaOH
Weight

2
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A2+ &n7 SEM(Model JEOL JSM-5510, Japan)
S AHgsle] mlugo] wsle}l o3-S FasleTh
3. 7;334' 5‘4 317}—:]' scouring on the weight loss of lyocell
Before After
31 HEFE weight(g) | weight(g) | loss(%)
sroral Aalo = . e e ECH-1 10.013 9.973 040
2] S B T S| Sl ek v ECH10 | 10000 | 9940 | 061
Az gk 53t o] wuwaA Hx efon mAst & ECH-2 10012 | 9939 073
5 7HA9F Gad o] FolA|H, ofe] 7] A & ECH-3 10.018 9.915 1.03
TEI frAl, 34 Sol AAEW o] dojdrt NaOH scouring | 10.007 | 9.417 590
T3 ECHe 22 S350 AEz 0~ Afet
w-o-sltl, ECHA R A7 S EAS =A3h4, Table 3. Whiteness values of ECH crosslinked
Co _ o o - lyocells and NaOH scoured lyocell
NaOH A#gt 8 A 20| vla|A 1 37} A= 3 ; o
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Azl dze 7 aE 2 5 Qvh ;
Hoe EEmE NaOH scouring | 8805 | -0.30 | 407 | 1.60
. 5 . ECH-1 8944 | 044 | 341 | 118
32 7}nlx o) /\ﬂ}\l%
Fatxe] el st ECH-10 8958 | 039 | 333 | 126
M) W3S A ECH-2 8929 | 045 | 355 | 1.06
Lol Wl ¢ ECH-3 8925 | 054 | 333 | 129
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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 * ax* b*
Control 6.5 11.6 -1.20 -39.96
NaOH 86 458 317 39.46
ECH-1 105 396 0.60 4238
. ECH-10 108 395 051 275
ECH 5% owf ECH-2 121 381 154 4308
ECH-3 100 402 0.15 4197
ECH-1 118 387 123 1352
. ECH-10 106 396 057 4240
ECH 10% owf ECH-2 127 376 162 4341
ECH-3 11 394 0.19 4259
ECH-1 119 387 1.06 1360
. ECH-10 119 387 0.90 4340
ECH 15% owf ECH-2 121 387 120 44.04
ECH-3 98 411 0.86 4245
ECH-1 102 407 057 4256
. ECH-10 108 40.0 0.05 5313
ECH 20% owf ECH-2 14 395 -0.06 42,98
ECH-3 100 409 0.61 083
ECH-1 107 402 055 271
. ECH-10 109 399 20.10 43.04
ECH 25% el ECH-2 124 383 0.40 43.00
ECH-3 93 415 0.9 ~41.96
ECH-1 11 398 035 42,89
. ECH-10 11 399 017 4316
HCH 30% logd 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
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and wet condition Color fastness to light
Rubbing fastmess ltem Crade
ltem Dry Wet Control 4-5
(Grade) | (Grade) NaOH 2g | ¢ 15
Control 4 34 Cl(Cellusoft L) 5
le(ﬁflluiff t’ ’ZL | 455 g C2(Cellusoft UL) 5
C2(Cellusoft UL) 5 3 D;gg;f;j?g@) 2
D1(Denimax 992L) 5 2-3
D2(Denimax Acid XCL) 5 23 NaOH 00% + ECH 0% >
NaOH 0.0% + ECH 0% 5 23 NaOI 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% >
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 2:3 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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Fig. 5. SEM images of lyocell after treatment with ECH 10% owf.
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Fig. 6. SEM images of lyocell after two times
treatment(NaOH scouring and ECH 10% owf).
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Fig. 7. SEM images of lyocell after washing.

(d) ECH 10% owf( 200)
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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 45 45 45 45 45 4
NaOH 2g /{ 4-5 45 4-5 4-5 4
Cl(Cellusoft L) 4 45 45 45 45
C2(Cellusoft UL) 45 45 45 45 45
D1(Denimax 992L) 4-5 45 45 5 4-5 4-5
D2(Denimax Acid XCL) 4-5 45 45 5 4-5 4-5
NaOH 0.0%+ECH 0% 4-5 45 4 4-5 4-5 4
NaOH 0.0%+ECH 10% 4-5 45 4 4-5 4-5 4
NaOH 0.05%+ECH 10% 4-5 45 4 4-5 4-5 4
NaOH 0.5%+ECH 0% 4-5 45 4 4-5 4-5 4
NaOH 0.5%+ECH 5% 4-5 45 4 4-5 4-5 4
NaOH 0.5%+ECH 10% 4-5 45 4 4-5 4-5 4
NaOH 0.5%+ECH 20% 4-5 45 45 4-5 4-5 4
NaOH 0.5%+ECH 30% 4-5 45 45 4-5 5 4
* ECH : Epichlorohydrine
ne - Asha gIglek
6) NaOH @A 2|Ht}t ECH 7kl A gE &3k
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