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Abstract —Dyeing properties and crosslinking effect of bifunctional reactive dyes on chitosan fiber
were investigated to improve the stability of chitosan fiber against the mild acidic solution and the
wet processing. Chitosan fibers were crosslinked with epichlorohydrin for comparing purpose, and dyed
with C. I Reactive Red 194, C. I Reactive Blue 50, and the reactive dye having two a
-bromoacrylamide groups at various concentrations. The initial dyeing rates of reactive dyes are rapid
and chitosan fibers absorb the relatively large amount of dyes. The chitosan fibers dyed with these
dyes show the low degree of swelling and the low solubility in 1 % acetic acid solution and also
represent the higher thermal stability. The reactive dye with two €bromoacrylamide groups shows
higher crosslinking effect than other dyes.
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Fig. 1. Chemical structures of dyes.
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Fig. 2. Exhaustion curves of chitosan fibers
dyed with RR194(Il), RB50('W), and LRR( @
at 5%(owf) dye concentration.
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Fig. 3. K/S values of chitosan fibers dyed with
RR194(l), RB50('¥), and LRR(@) at various
dye concentrations.
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Fig. 4. Effect of epichlorohydrin concentration
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Fig. 5. Effect of dye concentration on the
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Fig. 6. Effect of epichlorohydrin concentration
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C

15, A87] Shi7h e w Felw

i A 28
9] mohility 7} E7FE o] QAE A4

3

7 A5
2187 Fr1Ee] JfwE Bt g8 eR &)
E Aoz 4#A U 2 e wgdEe]

RR1949] 749 829} §d=s 7luAl o=
Feg3=d3  a-hromoacrylamide A] w25
o} Bl d w) o] &3} vl R sk e
Ho|R| Tk 7lw g = AYs] Holdlthe AL &
ATk o= RR194 9l EA18= 5 A9 287
A Fejol A TR E o] 1L e E e
3L, §-80] o5 shuyt i ) EAl
5 7t A 7] W&ol stwgest 7
H Aoz AWy = 7zt dae] B
RR194(984.14), RB50(687 33), LRR(969.44)1 1]
LRRO] ¥x}%2 RR1949M= H]2=8k3 RB50
Brbs oF 144] 735 A7) W] EFE ket
e wx 4wl LRRS RB50 Xt} A& kel
AeEAF EA%T. agla LRRS a7
7twE A48 4 9= a-bromoacrylamide 7]
7} 27 EAERE G8e]7] Wi e ?ﬂf—fg B
g 7)Eat ARE JlwrZ B8 ¥ 1 2o
e /tudde g4 Aoz AvEn

a8 JEA ARY R (TG Z29E
Table 13} Fig. 8 % Fig. 9o YJehRic) nAz
7| EAE Aol BlejA RR194, ol¥E2z23) =g
RB30, LRRS] €42 Ti= 748 Ty 2 Ty
= AsHE B ? A, Te-Ti ol F7lska
Hol Bal&rn

e 2% 9 4+ 9t meb LRRe) The

»ﬁmm%

5

2

=2
&

\‘

¢
lo

2 u\;

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 3(2002. 6) / 167



) HEs . A

gt (79

Peratire .

Fig. 8. TGA curves of chitosan fiber crosslinked
with epichlorohydrin and dyed with RR194,
RB50, and LRR.

Fig. 9. dTG curves of chitosan fibers crosslinked
with epichlorohydrin and dyed with RR194,
RB50, and LRR.

Table 1. Thermal stability of chitosan fibers
crosslinked with epichlorohydrin and dyed with
RR194, RB50, and LRR

Ti(C T{O Ti-THC) TwulO

Control 288 340 52 368
RR194 289 389 98 385
Epldélr"ifhy 273 400 127 333
RB50 %1 407 146 406
LRR 243 400 152 431

T : Initial decomposition temperature
Tt : Final decomposition temperature
Ty : Half decomposition temperature
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Fig. 10. Microscope pictures of the chitosan
fiber crosslinked with 5% and 50% of

epichlorohydrin with respect to repeating unit of
chitosan molecule after dissolving with 1 %
acetic acid and drying.

(a) 2% (b) 10%
Fig. 11. Microscope pictures of the chitosan
fiber dyed with 2% and 10%(owf) of RR194
after dissolving with 1% acetic acid and drying.
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Fig. 12. Microscope pictures of the chitosan
fiber dyed with 2% and 10%(owf) of RBS50
after dissolving with 1% acetic acid and drying.
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Fig. 13. Microscope pictures of the chitosan

fiber dyed with 2% and 10%(owf) of LRR after
dissolving with 1% acetic acid and drying.

(b) 10%



a-Bromoacrylamide # W83l <

Fig. 10°= 71EAF ¥ Hxol taa] 5% 2
50% ¥xe duazgscelez HAunZl I E
AFARE 1 % 24F FEder AR UE
Az T PAdAnAd ARE YeRlgiT, o9&
zrledorg JlwAzl 7EA AfE BX
AAIglo] 1%9] ZAb 8ol Ao &3/} HA
e ek AR FHE el . Fig. 11~13
ol zZkz 29 2 10%low.l) ¥ES RRIY,
RBE0, LRR 2 A3 7124t ARl 94033
Ao g ol di 2% 2%(owf)e] EXoXA
= 1% 24 896 A9 &3E] HEHHE
YA 10%(ow.l)e] TEE dAe A
2 SE AF e E Holu
S & = et o)H e ARy J)Et
duEz=z¢ =2, RRIHM, RB30, LRRY)
o3 7twE A& A T U},

71 EA AHZE a-bromoacrylamide ¥ 2 Z&
4 RS AEE AFEEl] dAe & A AT

Ry 7lwEds 355, g5, 9824 9@ g9
o
=

, X

g Fotel kg A UEd 2 Xﬁa%

EA Afre AE2ox 4

9 o 4R8 HeHEE

7hsstaa, @4 2719 948

=4 WEsTh

2. a-bromoacrylamide 7] ¥+-3-88 2 2 <84
WgARE ol gae] A Aol vk
7Feetsla, o2 Halk, &elk, TGAHE
A4, B9 BAE Foe s,

3. B4 A#9 7luwe  ebromoacrylamide
287178 28 EAEke 987 o
bromoacrylamide 717} 170 & 98 2 2 #

44 4Rt skl ek

4. a-bromoacrylamide 4] ¥+¢-d8 L2

o]

D T

o] FHe Aol did el &dE dE F
st

kel =

o] e 20005 AEhetae] A AH|

I elste] @IS

o

10.

11.

71EA Aol |94 B Uk 33
HDES
. G. A F. Roberts, “Chitin Chemistry”,

Macmillan Press Ltd., p6(1992)

J. J. Kim and D. W. Jeon, Properties and
Application of Chitin and Chitosan, J Kor.
Fiber Soc., 32, 309~316(1995).

G. A F. Roberts, 7“Chitin Chemistry”,
Macmillan Press Ltd, p.274(1992)

P. Ball U. Meyer, and H. Zollinger,
Crosslinking Effects in Reactive Dyeing of
Protein Fibers, Text. Res. J., 56, 447 ~456
(1986).

D. M. Lewis, The Dyeing of Wool with
Reactive Dyes, J. Soc Dyers Colour., 98,
165(1982).

D. G. David and S. S. Roy,

Course in Dyeing 4th Ed”,
Dyers and Colourists, p.25(1990).
J. S. Lee, S. 1. Hong, and D. W. Jeon, J
Kor. Fiber Soc., 31, 966(1994).

K. V. Datye and A A. Vaidya, “Chemical
Processing of Synthetic Fibers and Blends”,
John Wiley & Sons, p.257(1984).

S. H Iee, The Mechanism and Char -
acteristics of Dry-jet Wet Spinning of
Chitosan Fibers, J. Kor. Fiber Soc. , 37, 374
~ 381(2000).

S. Tokura, S. I Nishimura, N. Nishi, K.
Nakamura, O. Hasegawa, H. Sashiwa, and
H. Seo, Preparation and Some Properties of
Variously Deacetylated Chitin Fibers, Sen-i
Galdkaishi, 43, 283~293(1987).

K C. Kim and J. W. Kim, Dyeing of Wool
with Reactive Dyes and Its Fiber Protective
Effects, J. Kor. Fiber Soc, 32, 646(199%).

”Laboratory
Society of

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 3(2002. 6) / 169



