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Dyeability of Cationized PET Fabrics to Acid Dyes via Photografting
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Abstract— PET fabrics were cationized via photografting under continuous UV irradiation with a
cationic monomer. The grafted PET was dyed with three acid dyes. Effect of dye concentration, dyeing
time, temperature and pH on acidic dyeing of the cationized PET fabrics was assessed to find optimal
dyeing condition. The cationized fabrics was successfully dyed at 75°C under pH 5.5. However the
dyeing sites of the grafted fabrics were nearly occupied above 5%owf dye concentration and the rapid
exhaustion of the anionic dyes was observed. The dyeability of the cationized PET fabrics was increased

proportionally with increasing percent grafting because of the introduction of ionic attraction between
quaternary ammonium groups and acid dyes. Lower dyeability both at alkaline and pH 3 condition
attributed to negative zeta potentials of the grafted fabrics and the reduced charge of the acid dyes

respectively.
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Scheme 1. Molecular structures of monomer, photoinitiator and acid dyes.
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Fig. 2. Effect of dye concentration on K/S of
untreated, UV treated and grafted PET fabrics.
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Table 1. Effect of dye concentration and percent grafting on % exhaustion
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Dye (%) %G v %G oy %G Uy
0 0.6 1.1 22 0 0.6 1.1 22 0 0.6 1.1 22
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1 14 665 915 953 19 33 531 801 819 98 137 573 917 987 10.2
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Table 2. Effect of dyeing temperature and percent grafting on % exhaustion

Dying C.I Acid Red 57 C.I. Acid Blue 113 C.I. Acid Orange 127
temperature
Q) 0 06%G 11%G 22%G 0 0.6%G 11%G 22%G 0 0.6%G 1.1%G 22%G
50 0.1 6.5 7.4 16.3 04 8.5 135 15.7 0.9 7.1 10.2 10.6
75 1.7 6.7 105 20.0 25 9.1 13.8 165 37 9.3 104 12.6
100 1.7 8.6 13.8 50.0 2.6 139 27.1 40.7 8.1 11.2 19.6 274
115 14 10.6 139 49.2 47 17.8 21.5 410 5.6 193 199 252
130 24 139 16.8 51.2 5.8 264 33.1 464 7.7 242 27.3 32.6
Table 3. Effect of dyeing time on % exhaustion
Dying time ClI. Acid Red 57 ClI. Acid Blue 113 C.I. Acid Orange 127
(min) 0 22%G 0 22%G 0 22%G
5 0.1 16.3 04 15.7 0.9 10.6
10 1.7 20.0 25 16.5 3.7 12.6
20 1.7 50.0 2.6 40.7 8.1 19.6
30 14 49.2 47 41.0 5.6 25.2
60 24 51.2 5.8 46.4 7.7 32.6

S

=i
R
[e)
R s

o]iL, K/S7} 75°Col dell A= A frAkgh A
o F2E 98 7 vuFH dst &

Aol Sl AARYY) o)zt AR AT

34 FaeprEgI} G4 A7 uhe
Qa0 Wt

OGZE ZAEo A A

EEEEIEER

Fig. 49} Table 32 1
o] e HAH dA AL

148 D83 22% IFZTELS A= HE
S 9% FE 5%owfe pH 559 Ao
100°Co M B4} Alzke] ste] mhe U Hs
=9} &S ekt CIL Acid Red 573

o

CL Acid Blue 1139 4 @4 A% ¥ 5H
FASA T o] Aol QA A 7ko] =

bt E RHAREETE AA S STFFA R
Cl Acid Orange 1279 7ol A Azt
st ZWPAEEE Tk AS
= o] CI Acid Orange 127 95 A =t
A7} CIL Acid Red 579} CI. Acid Blue 1139]
vl oFsl7] wiiEel o AJZbeA] ] ¢ Ato] e

7

o 2

AXNH Holx= Ao AlgHI, Yukrow
o35ty 1T E A& gL o] Agto] =
2 oFEay] fio] GAZE ol FEE 95
Fato] dojdti= S & & QUrh

K/SE

3.5 pH W3}l m 9

100°Cel| A

Fig. 4. Effect of dyeing time on K/S of untreated and
grafted PET fabrics. ( O, [, 4&; Untreated, @, l, A;
2.2%@)

A%
sl 24 A
{24 A1) 3

E]-—

i

7}0]

-

O

279

ol Al
j=0tn|
30To=2

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 2 | 43 |



2F0f - RS

[y

2 & Hluekglth Fig. 5% pH W3l
w} g A&7 JfZE AEY ¥HIR
TEE Yehd Zo® pH 5594 pH 1002
s K/S7F RolAle=d ol 7] A
o WA AR 1HTE AT FHS AL
A AT dE AUA 5

7]

2 N
g3 dlo m{n
tL O, b d

) r}or
O:
s Mo

o,
79
=2,
O'Q
\’_)
g
N
59
=N o
[
-0,
s
T

2 r
a:Y

off

oy

i @2

%4 pH 559 ]3] e
o=t o] pH 304
A9 F7bol uks) A

ﬂi_u

SOHZ vl gol2 :
P2 F ohmAt gRER wakse] ol
B9l A3 a4t H 27) wiEelth oA @
W agwe 4% gee goledol 73
v oEretn A9E 9 7E e 239

BB goleAe] RaFonA dnsh A

Table 4% 5%owfd ¥E FX9 pH 5594

100°C= 30%-7F A4 Qui 28 TESRS] F7}
of gt A T A AHEE F43 Ao
o}, WA ek A AR Ae BE 9=
oA WA AEH 2M AP AYH FES
459 S53¢ AYa afZER RE9 AL
139 THuS Kotk sXuk v A A& A
A A AP E AELe Fe dAXS A Y7
oz WAl gt AFE7F =& Ao, K/S
7 Aoz =& agZE AE9 H9E
A a2 AFEHAY] el W AFEE
Holz Zog AtmHTth o4 gigh Ak
;\1‘:_9_03_\;_01 %9_03%}_;2_ Hol=9g
Fig. 5. Effect of pH on K/S of untreated and grafted 1 5Ed me o ‘;Oo = o ] R oj
PET fabrics. (O, [J, 2; Untreated, @, M, A; 2.2%G) CIL Acid Orange 1272 A {2 EE= 09
Table 4. Color fastness to laundering of the grafted PET fabrics
Staining
Dyes %G K/S Shade
Wool Acrylic PET Nylon Cotton  Acetate
0 0.1 1.5 4-5 5 5 4-5 5 5
. 0.6 1.7 1 2-3 5 4-5 3 3-4 4
C.I Acid Red
1.1 27 1 2 4-5 4-5 3 3 3-4
57 22 40 1 2 4 4 3 3 3
uv 0.2 1.5 4-5 5 5 4-5 5 5
0 0.3 4 5 4-5 5 4 4 4
. 0.6 1.5 3 2-3 4 3 3 3-4
C.I. Acid Blue
1.1 21 25 2-3 4 3 3 34
113 22 38 1 2 4 3 3 34
v 03 2 45 45 45 45 5 4
0 04 2 4 4 4 3 3-4 5
0.6 2.8 2 3 3-4 34 3 3 3-4
C.IL Acdd
1.1 33 2 2-3 3-4 3 3 3 3-4
Orange 127 5, 43 25 3 3.4 3 3.4
uv 0.6 1 4-5 4-5 4 3 3-4 4
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