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Abstract —A number of studies have been introduced on the use of quaternary cationic agents having
various reactive groups, which can improve the substantivity of anionic dyes, specially direct dyes,
towards cotton. In the case of direct dyes, it is well known that they are widely used due to their
convenience to apply and low cost, whilst they display poor levels of fastness properties to washing.
Thus many applications using direct dyves in the textile fields have been still enjoyed in the areas
where a higher level of wet fastness is specially not required.

This work herein comprises that in order to improve the substantivity of direct dyes towards cotton,
cellulose-reactive allylamine polymer namely, triazinyl N,N’—dimethyl-N,N'-diallyl ammonium chloride
was prepared and treated onto cotton to provide cationic properties within substrates. This application
showed that even low concentration of electrolytes being present, the direct dyes were exhausted well
on the cationized cotton and that the rate of dye uptake by treated cotton was faster than that of

untreated sample. Furthermore the antimicrobial properties were observed from the cationized samples.
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Fig. 4. Rate of dyeing of C. I. Direct Yellow 50
on untreated( ©, 0, 2, v) and cationized cotton
(e,m,a v) at various dyeing temperatures ;
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Fig. 5. Rate of dyeing of C. I. Direct Yellow
50 on untreated( © ,d) and cationized cotton( e,
m) according to the dyeing time at 90 C.
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Fig. 6. Rate of dyeing of C. I. Direct Red 80
on untreated( ©,0, 2, v) and cationized cotton
(e,m, 4, v) at various dyeing temperatures ;30
T(o,e), 50C(0,m), 70T(2,4) and 90T
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Fig. 7. Rate of dyeing of C. I. Direct Red 80
on untreated( ©, ) and cationized cotton( e, m)
according to the dyeing time at 90 C.

32 BEHE2M

S

11|0|

Fig. 87 Fig. 9= C. I Direct Yellow 508 C.
L Direct Red 809] =2 90CoIA 3 44
sl A ol g8 o3 &3

rir _1>ll
o[n
ro
2
o
v
jjfiu)
S lie

Aoty mAEe] Afde F EE
Freundlich® &A% S Hgq, M)z A%
o Langmuird F2A% S Uehiz ok
Adase] Afrad dfdd e d5< o
ERl = Freundlich®d dFAZE g 59 o
Fxot SRkl wet 9 dHEe S
AR 2 gkl fFade 452 ek
HaA ol Afr AW EAdTE 7

]iﬁoi =% Langmuird & 22
E7F S7HE meEk HeHoR

LA At dew u, e

o 1% uR ol
tlo fo. i & of

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 97



o,
rlo
m =
_Y& 2
i
A,
il
o,
o

2 QAo

o,
L‘
U}L
o
frtd
N
12 ;
Jo
I I

Ks
IS

® cationized cotton
7 O untreated cotton

0 5 10 15 20

Concentration (g/L)

Fig. 8. Adsorption isotherms of C. I. Direct
Yellow 50 on untreated and cationized cotton at
90T for 3hrs without salt.

® cationized cotton
O untreated cotton

0 5 10 15 20 25

Kis
o - N w A O O N ® ©

Concentration (g/L)

Fig. 9. Adsorption isotherms of C. I. Direct Red
80 on untreated and cationized cotton at 90T
for 3hrs without salt.

98 / EBEIREM T2 B 148 FE257(2002. 4)

et FAES FUksle AgE Fdsa A
B3} Myxe nxe e qd F4499
=¥E o AR dAAFSE FXE
I K/SFHe 2 Fig. 10 123 Fig. 11 Yek
At wAE A& Ayde FAAE "ot
At du5 B EA3E EEA 6

@ o) da SRS padA JREATD
AAYREY L A9HE 5ol ARdem

=% Afaue

o]
o]

substantivity g SR

g}:mLLAgw;.:

H FHEE HAaAAH AEREAY dR29
e F/AA AME2e M E vt &
dEe] st SMESFE F g E Fo=
g 4 F U A H2d AE
A e 499 Ho flol= ARl &
48t AE 23 ALolE, & Aoz Ul
ol Fol2d 95 AHAEN =& &
< YeRE, nl o] A--9F Ho] FA4EGY
Tt Eobdd wet e &= FarH o
2 Z71dE 4 4 Ut

Fig. 1004 C. 1. Direct Yellow 50 < &9
F49 s g wEg &S vaskd

ddel Frhlel AMHes Axs d4e
59 Mg/ ¢ AEQ] FAAE AEEle] ©
EE HA% 459 A9 ‘rr/\}?ﬂ' e EO]

_4

k >“rTro{x

ASANE AEed Az AL

2 Agd
E 249 gol= e/ 29 FHAE WA o
ARE 943 ¢& EHE nolT A

34 FHEI2EtA AElE #eto| ME Al

Ne 24 g s=E 0EAYE), 0.3

100 L o1g
12
80

Exhaustion (%)
T
®
M

0 10 20 30 40 50 60
Conc. of Na,SO,10Hz20 (g/L)

Fig. 10. Effect of added salt on the equilibrium
adsorption of C. 1. Direct Yellow 50 on
untreated( ©, 0) and cationized cotton( e, m) at
0T



Exhaustion (%)
&
KR
T

o 10 20 30 40 50 60
Conc. of Na,SO,10Hz0 (g/L)

Fig. 11. Effect of added salt on the equilibrium
adsorption of C. I. Direct Red 80 on untreated
(o,0) and cationized cotton( e, m) at 90 C.

07,1, 2, 3% 2 ZH3lo] A (LS 34
A 10g/ ¢ %, dH] 1:20004 F 7 AH G
B2 90T, 6087 9448 F K/S#es ?iﬂt}.
C. 1. Direct Yellow 50 9= (Fig. 12)¢] 7

C. L. Direct Red 80 <4 #(Fig. 13 ASRES) oToﬂ
Al g vt ST E AR BAR ) A
B3 gazae] 27 77}0}04 old] wt2 4

A9 A0 A FTES € F Urh
35 Ao m= A #HEl

Fig. 14= ME|23 X
L. Direct Yellow 50 ¢ & &
o] WelE e Holt, ]‘W g
S P + ANEHSAE At ool w
2 g Walx o] HEs et

nA A Ee] A5 dH Hxoe Fie)

r

Kis

0.0 0.5 10 15 2.0 25 3.0

Conc. of cationizing agent (%owf)

Fig. 12. Equilibrium adsorption of C. I. Direct
Yellow 50 on cottons treated with cationizing
agent at 90C. Conc. of dye :0.5% o.w.f( e),
1% ow.f(m), 2% owf(4), and 4% o.w.f( v).

Ael2s 9 2o FoEA (1) 23

0.0 0.5 1.0 15 2.0 25 3.0

Conc. of cationizing agent (%owf)

Fig. 13. Equilibrium adsorption of C. 1. Direct
Red 80 on cottons treated with cationizing agent
at 90°C. Conc. of dye :0.5% ow.f(e), 1%
owf(m), 2% owf(a), and 4% ow.f( v).

—e— cationized cotton
—O— untreated cotton
—A— cationized after dyeing

Reduction of colony (%)

Fig. 14. Antimicrobial property of untreated and
cationized cotton dyed by C. I Direct Yellow
50.

Reduction of colony (%)

Fig. 15. Antimicrobial property of untreated and
cationized cotton dyed by C. I. Direct Red 8§0.

o, AEes A E
A ?ﬁoﬂL 100%9] #dd-E v
F 7kl ek

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 99



o,
it

[e]
Jvﬂi%r&ﬂ
> H
T

,_.
[an]
<L
X f

ot PR Y
0,
g R 38 8 o I

O
2
e
o
P
0o 2 18
i
0 r‘o

s

N, 9 ox
X

o rlo
flo
2
i
pdwy

! o
>
o

o
=

Direct

OFOHE@;&
e 2
D
A

O
o o
i,
fu = g o

. ook
L

O oo e T ot
:\ém\mhlj
huj
fo
B
i
™
p‘L
£
o,

N, o
>,
9,
2 oox r
_Vﬁr&«lg

o 2
mlo H
Soonr
rﬁl ot
ol
8 S
@
=
B
S o
4
ofl, E
b
N,
it
o

s
oX,

N i,
o
Jo
o

R

fo fi

ofN
N
N
@
=2
£ 5
o |o

off
H
N

&2 o o
f to,
3

hu

S~

>

o

i

=2,

ot
=4
oX
tilo
H
35
2o
(L
o T,

e,
L
i
=)
U
LS
fH
lo,

o o
S

N
off
3
N
NS
o o
2

oy fr lo py oo
‘10 N

N

B
N HE of

o f s
N
PRNY
o o R
©
rir
=T
o
o
o
> i)
i

L
X
rJ
=i
(o3
— il
M
S
X L
) o
0 [0 oo X o)

% oo
> 5 4
iﬁﬂ%ﬁﬁﬁﬁ
: MUHU > |
g 2 2 o
w2 g e 2 o
QEJN;LN mﬂﬂﬂ_ﬁ

Y

Mo e of ¥

o

N oo,

o =

o &

= >,

2,

A I T (Y
o o 2

= 30

i

oX

2. tlo do
otk
S
ok
£ ]
O~
"

j\j o
X,
o
B
ok
s
=,
o
fru
o
N
i

rh

4. &

B d¥oAE NN’ -dimethyl-N,N'-diallyl
ammonium chloride &+ diallyl amine & %A
71 DMDAAC-DA copolymer®] cyanuric
chloride® ¥HA1A Y Hfa wgr)9 EF
olXEE =Yt A AMEIAE WAE
off Moz Pt Fo 9 Fol4 9E
o digk A T A= AL U

O

LA = R o LY L= S w Y =

3 #Z,
1. NN'-dimethyl-N,N'-diallyl = ammonium
chloride®}  diallyl amineg Z&A7]

DMDAAC -DA copolymer ©] cyanuric
chloride® =%3lo] ©]& Pad- fixation
o2 Ayge=n WHAES g2 3
Stk mlA e 2o}t N8 gk AR EEC
I. Direct Yellow 503 C. L Direct Red 80
o A% W Az FUt nAgE
AR 7t exolae) QA 3
fo] $59e & 4 A,

eAe 2AS A, AL 4
Freundlich® &5 Yepligia, A

(

)

ro
Ho et ot 1o

e ool
ofnt 4

100 / SEFEIN TR 8148 H250(2002. 4

e

O s W

=~

229 A%= Langmuird &3S e
We U8 £ ANt

T 95 Af BF AYEx 4N F4
S Ul glolx FEe gAY A4S o
= F AT

AME2A A&l F7Fgd ek 94
A% FUEARE T dE A5 BT AE
284 1% o4 AgdAMe L S/ F

ste At
AL A EE B3] e I
A 948 945 AE 3 o
w4 Wekg A 29, Az 3
A FHrobs FAEA FTAHAL IR
A gom, Hqxe] Ffeles I A
100% o &itidE HolAw HAH{4
T2 FUbd whel Aol AAk 4
7N El-3ke A
& A AT A E ]
gt g e] 2
BEREAL FatAle

o B 8
oy 2 ok b rir

v
ol
2
i,
g
»
o
o

[e)

B

-

M o rlr 38
=2
> -
8 ox
&
> ox, 2
o2

AFER9] = (1995).

T.M. Baldwinson and ] Shore, Colorants
and Auxiliaries , Society of Dyers and
Colourists, 378(1990).

. Kao Corp., JP 60-9980.
. Katsuaki Nakao, JP 60-134080.

Bernd Berger-Lohr, Karl Heinz Schuen-
dehuette, and Manfred Socell, JP 55-
102571.

Pierre Perrin, Gert Hegar, Gerald Siegrist,
Herbert Seiler, and Ulrich Horn, JP
52-155286.

G.E. Evans, Dyeing Behaviour of Cotton
after Pretreatment with Reactive Qua-
ternary Compounds, J. Soc  Dyers
Colour., 100, 304-314(1984).

D.M. Lewis, Improved Cellulose Dyeability
by Chemical Modification of the Fiber,
Tex. Chemist. Col., 21, 23-29(1989).

NG B, HF A AL 0T OWSE, LB
(H), 29, 259-264(1994).



10.

11.

12.

13.

14.

Woo Kyung Sung, Sang Joo Park, and
Won Chul Lee, The Improvement of
Dyeing Property of Cotton Fabric by
Cationic Agent Treatment, J. Korean Soc.
Dyers & Finishers, 9, 33-43(1997).

Hak Ro Lee, Myung Kyoon Kim, Kie Seo
Bae, Rae Yohon Lee, Jin Woo Kim, and
Jeong Min Lee, A study Imprving the
Dyeing Properties of Cationized Cotton
Fabrics with Reactive Dyes, J Korean
Fiber Soc., 33, 955-966(1996).

Young Jin Jung, Young Hee Lee, Soo Min
Park, and Kyung Hwan Kim, Dyeing
Properties of Cationized Cotton Fiber with
Acid Dve, J Korean Soc. Dyers &
Finishers, 6, 54-61(1994).

Young Jin Jung, Young Hee Lee, Myong
Hane Lee, and Eon Pil Lee, A study on
Dyeing Properties of Cationic Agent
Treated Cotton Fiber with Direct Dye, J
Korean Soc. Dyers & Finishers, 1,
1-8(1995).

Moon Sik Kim, Young Jin Jung, and Soo
Min Park, Development and Application of

15.

16.

17.

18.

19.

25

Cationic Agent( 1), J. Korean Soc. Dyers
& Finishers , 7, 70-76(1995).

Mitsukazu Ohishi and Toshimi Kosugi,
Cationzation of cellulose and its appli-
cation to dyeing, Senshoku to Kako, 23,
17(1980).

R. Butnaru and E. Iliescu, Researches on
dyeing of cotton fabrics with acid
dyestuffs, concomitantly with
resist treatments, Cellul. Chem. Technol .,
29, 471-478(1995).

M. Kamel, M. M. Kamel, B. M. Youssef,
and G. M. Shokry, Dyeing of cationized
cotton with acid dyes, J Soc Dyers
Colour. , 114, 101-104(1998).

Jae Yun Shim, Ye Kyung Cho, Kwang Ho
Cho, and Nam Sik Yoon, A study on the
Antimicrobial Activity of Allylamine
Polymers( 1), J. Korean Soc. Dyers &
Finishers, 10, 49-34(1998).

Yoon Jeong Kim and Nam Sik Yoon,
Antimicrobial Treatment of Liner Fabrics
with Allylamine Copolymer, J. Korean
Fiber Soc. , 38, 135-143(2001).

crease—

J. of the Korean Soc. of Dyers and Finishers, Vol. 14, No. 2(2002. 4) / 101



