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Application of quaternization modified chitosan
in dyeing of wool fabric with acid dye

CHE Qiuling' > XIN Meihua' > LI Mingchun' > CHEN Shuai' *
(1. College of Material Science and Engineering Huagiao University Xiamen Fujian 362021 China;

2. Engineering Research Center of Environment Friendly Functional Materials
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Abstract In order to improve the dyeing effect of wool fabric using acid dye under neutral condition
chitosan( CS) of three different molecular weights ( 100 000 50 000 and 10 000) was used to synthesize
N N N-rimethyl chitosan ( TMC) by formaldehydeformic acid method. Then it was reacted with
cyanuric chloride to prepare the final product O-monochlorotrazinyl N N N-rimethyl chitosan ( MCT-
TMC) . FTHR was used to characterize the products. The dyeing effects of wool fabric by acid dye were
discussed by changing the molecular weight and consumption of the chitosan derivatives. The results show
that the dye effect of wool fabric treated by MCT-TMC are far better than that by TMC. The molecular
weight of chitosan derivatives is positively related to the dyeing rate fixation rate K/S value color
fastness and antimicrobial activity of wool fabrics but it has little effect on the fabric strength. When the
raw material molecular weight of MCT-TMC is 100 000 and its consumption is 2% ( o. w. f) the
modified wool fabric has optimum performance. The dyeing rate is 95.5% the fixation rate is 91. 7%
the K/S value is 12.2 and the inhibition rates against E. coli and S. aureus are 82.4% and 84.2%
respectively.
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12017 =10 - 19 12018 —07 - 05
(2016]J01234) ; ( 2015 22 )
(1988—)

E-mail: mcli@ hqu. edu. cno



10 87
3R( ) (CS
! 10 .5 .1 );
2 ( ) N (
) N- 2- N
; . . o
2 ) ) N (
)
1.2
IS50 ( Nicolet
3 ) ; UV3100PC (
) ; MLS-3750 (
. > ) ; SPH211C .SPA11R
( ) ; SHP-150
( ) ; SW-CJHF
; ( )
YG( B) 031PL (
5 2- )} SW12 A4
( HTCC) .Y571D (
HTCC ) ; Datacolor 800 (
. o ), CTA (
10 ~ ) ©
1.3 MCT-IMC
15 mL 45 mL
- Jocic a 5¢
27 30 mL 37%
70 C 118 ho 40%
35% o pH
N
N- ( DMC) . 2 g DMC
100 mL N-  2- 16 mL
40 C 120 h
100 mL.  /  ( 1:1)
/
(CS) 1%
N N N- (T™MC) "
0- -TMC TMC.
( MCF-TMC) . 0.4 ¢ 10 mL
; 0.9¢g 3
MCT-TMC
1~2h pH 8~10 1.
20 mL 0.2 g TMC 1
1 0.2 g 30 C 12 h.
1.1 0- N N N-



. 88 - 39
1 MCT-TMC
Fig.1 Synthesis of MCT-TMC
1.4 A, g/Lo
1:25 2 ¢/L 1.7 K/S
95 C 10 min. Datacolor 800
1:25 18 g/L K/S
2 ¢/L 70 °C 1.8
1 h, YG( B) 031PL
' GB/T 19976—2005
1:20 50 C 15 min ) o : (20 +
2% (0. w.f) 4% ( o. w. f) HAc 95 C 2) C (65 +3) % 25 mm
45 min 50 C 1 2 . s
1.9
1:20 50 C 15 min N
th 2% (o.w. ) GB/T 3920—2008 ¢
95 °C 45 min 50 °C 1
»
2 o
SW12 A4
1.5
GB/T 3921—2008 (
1850 )
CS.TMC  MCT-TMC ’ '
5¢/L (40 £2) C 30 min
1.6
GB 11404—1989
Vo
GB 251—2008 (
UV3100PC )
515 nm 1.10
AATCC 100—2004 ¢
»
( ATCC 43895) ( ATCC 6538)
Ay - A, (1+0.005) g (120.1) mL
D=y x 100% (1~5) x10°CFU/mL (37+2) C
oo ho A 1009 2h 50 pL 600 ~6 000 CFU/mlL
T, U7 37 C
D % F % A, 19~37h
g/L; A] g/L; o



10

e 80 «

CFU; B

2.1
2 CS. TMC

CS T™MC

:1 480 cm ™ CH,

1590 cm ™! —NH,
—N( CH,) ;o MCT-TMC

816 cm ™
C=N

MCT-TMC o
C—H

1 568.
1270 cm ™' Cc—Cl

C—Cl TMC
13 MCT-TMC .

2 CS TMC  MCT-TMC
Fig.2 FTHR spectra of CS TMC and MCT-TMC

2.2
1.4
10 TMC
T™MC N K/S

MCT-

1 TMC

MCT-TMC N K/S

TMC  MCT-TMC

1
Tab.1 Effect of concentration of finishing agent on

dyeing properties of wool fabric

1% ( 0. w. 1) % /% K/S
0 28.7 3.6 0.4
HAc 4 95.4 82.3 10.5
1 35.5 14.0 0.9
2 47. 4 35.3 1.4
TMC 3 54.9 50.8 2.3
4 58.5 55.5 2.8
5 49. 8 46. 1 1.9
1 71.0 64.2 5.1
2 95.5 91.7 12.2
MCT-TMC
3 95.2 91.9 12.3
4 93.2 85.2 11.2
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Fig.3 Reaction between MCT-TMC and wool
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° / /N
- 998. 5
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Tab.2 Effect of molecular weight of chitosan on T™C 1 1 049.7
dyeing properties of wool fabrics T™C 5 1 056. 1
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Tab.5 Antibacterial properties of wool fabrics
1% ( ) 1% (
TMC MCT-IMC —N(CH,) ;"
TMC MCT-TMC !
. MCT-TMC TMC HAc 0 0 0 0
T™C 1 95.3 98.2 63. 1 65.5
MCT-TMC T™MC. T™MC 5 96. 8 98.5 66.9 68.3
T™C 10 98.3 99. 1 69.7 71.8
o MCT-TMC 1 95.7 97.2 75. 4 78.2
MCT-TMC 5 95.9 98.0 78.9 80. 6
3 MCT-TMC 10 98.6 99. 8 82.4 84.2
Tab.3 Color fastness of wool fabrics
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MCT-TMC 1 4 4 4 4
MCT-TMC 5 4 4 4 4 o
MCT-TMC 10 4 ~5 4 ~5 4 4 17
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4 o
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