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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 dyved with three acid dyes. Effect of dve 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. 1. Effect of pH on the zeta potentials of untreated
and grafted PET fabrics'™.
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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

C.l Acid Red 57

C.I. Acid Blue 113

C.I. Acid Orange 127

Dye (%) %G UV %G v %G UV
0 06 11 22 0 06 11 22 0 06 11 22

05 10 259 283 354 72 09 108 215 228 44 25 217 250 275 75

1 14 665 915 953 19 33 531 801 819 98 137 573 917 987 102

3 12 115 45 736 17 27 190 350 562 60 105 294 326 363 158

5 17 86 138 500 34 26 139 271 407 59 81 112 196 274 35

10 16 53 105 184 26 18 73 218 290 36 33 63 74 160 36

20 0.7 38 71 87 07 06 33

79 94 15 21 34 41 50 28
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Fig. 3. Effect of dyeing temperature on K/S of
untreated, UV treated and grafted PET fabrics.
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Table 2. Effect of dyeing temperature and percent grafting on % exhaustion

Dying C.I Acid Red 57 CI Acid Blue 113 C.l. Acid Orange 127
temperature
Q) 0  06%G 11%G 22%G 0 06%G 11%G 22%G 0 06%G 11%G 22%G
50 01 65 74 163 04 85 135 157 09 71 102 106
75 17 67 105 200 25 91 138 165 37 93 104 126
100 17 86 138 500 26 139 271 407 81 112 196 274
115 14 106 139 492 47 178 215 410 56 193 199 252
130 24 139 168 512 58 264 331 464 77 242 273 326

Table 3. Effect of dyeing time on % exhaustion

Dying time C.I. Acid Red 57 C.I. Acid Blue 113 C.I. Acid Orange 127
(min) 0 22%G 0 22%G 0 22%G

5 0.1 163 0.4 15.7 0.9 10.6

10 1.7 20.0 25 16.5 3.7 12.6

20 17 50.0 2.6 40.7 8.1 19.6

30 1.4 492 47 41.0 5.6 252

60 2.4 51.2 5.8 16.4 7.7 32.6

=0]aL, K/S7} 75°Col ol A= A A A 6 |
< W F2d 97 F vludd davt £
Aol s AAE7] 2ol Atz HT

34 ZIMTERT FM Ao E 5|

—— Red 57
— T Biue 113

K/S

—/>— Orange 127
o 44 o E"l;a} .| 8- reas7
—8— Biue 113
Fig. 49} Table 32 18lZE ZEo AM A 1 —A— Orange 127
ol mE HH M 2AL AAsI] sk WESss=Scst=——————
a2 A8 22% IFTELS AYL NB © 0 W 3 s s 6
o ‘aﬂ e 5‘70Wf9} 0 55—4 <§0ﬂ0§ Dyeing time {min)
= © ’ b ' o Fig. 4. Effect of dyeing time on K/S of untreated and
100°Col A A A|7He] H3lo| 8 FHFRE grafted PET fabrics. ( (), [], A; Untreated, @, H, A;
=9 FTALL Yetdth Cl Acid Red 573 2.2%Q)
C.l Acid Blue 1139 A9 HMA XA & o i
. o T AR BgelNYg FUE 94 K/st F
a A5 B F&o] dojural HM A7ho] F _ . gL
Netols BEAREEL AAT Zo159 AstA AN Azl FAAE et Frbss
fuls O 0] -6-7}0]'le‘{1—! o1 Al 2 7]_0 — - ]11/( 2 0 Etﬂ o ol 2}
CL Acid Orange 1279 Aoz 9 e 1 B0 AC0 S0 A 08 £220 %7
- - A Z7L&F u &
sl ERNARBES Folet AL wolr o omew SVIOHIEL S8 W2 AT

= o) o 2k A A S 5
gl o]= CIL Acid Orange 127 @5 MA AH K/SE 183t F2aratXo] 23 o|F 6'_93

7} CL Acid Red 579} CIL Acid Blue 113¢] v 29 #&ef fR= dmofel £ 2
3 oFsy] W] o X7oAe Ao we - OFFER SAlCl] o3 HA AARES & o+ AU

O
==

e

.n-J

AAY Heolz slor ARSI, dUHLR F 35 04 W) M2 FMA W3

olestel IHTZE NE FUL o] AF F
2 92dy] R vA7 Yol= 223 dr Ao A4 =A< Showte] dE FES
Exo] dojdtie AL & & gk 100°Co] A} 30202 TAste] pHe w3te] u}

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



rt
0

O - &8 S

AMAdE vt Fig. 55 pH ¥ 3}
nxe eI azE EY BUYH
Ueld Aoz pH 5594 pH 1002
K/S7h stebA ey ol 9d7] 2HA
e g3 1ZE ZAE ZWe A
N7} LA e AUA Hol oL Ay
A dEoe] FA7|HQA W e] g8}

wO|th(Fig. 1). A4t 27l pH 394 =
g,«] pH 55¢] Hla} ¥ RAIAFEE Ho
Ed ol pH 3eA Fole3td 29 FHA
A9l Z7te) wte) 48 FEYe ZFHE SONavt

o I Ko

J}m it

___..rlr:LJgru\' off & rlm

—(— Red 57

N —}— Blue 113
—/>— Orange 127
—@— Red 57
—fl— Blue 113
—&A— Orange 127

(73]
E 3T \.
2 L
1 2
0 —é f@hﬁ_
3.0 5.5 7.0 10.0

pH

Fig. 5. Effect of pH on K/S of untreated and grafted
PET fabrics. (O, [], A; Untreated, @, l, A; 2.2%G)

SO:HE HfH o] Fo]2A477F FefiAAY d=
T2 F olur7 dREI|E WHIEtY ol
el Ast axrt o A7 "iZolth oA T}
W IZE AE FHO go]&Alo] 713iH
T 3%y ANEE d8 2 Yo =3dd
FAA7IEY S0l ALTLEA dre; A
#7279 z3teo] Roprng HMAHE ATHAIT]
Ao g Hlth

36 GMZARE

Table 4= 5%owfe] €& wXe pH 5594
100°C=2 3087 At 9488 I8 ZES9 27
of wa g4 & MY HAI=E ST ZZ}o
o} Ao tigt MY AREe H§ Ee ‘ﬁﬁ
ANAX mlAz A A A AZH AE
4-59] Fu< ARY IHgZEH AEY BF
1-39 Fa< EAth siAw uA g AEL A
oA zAF AHEE HAEL B2 d4E AY7
o Zoff WA gt AF=rt 2 A0lal, K/S
b Adder =& IFZE 75]%94 73—?*':
AR 28 G&HS7 dEo ¥& HI=E
Holz ALE AtgdHt. 299 dig A==
Me Q92 g & LH9FEE Hol=T
CIL Acid Orange 1272 Ao BE ¢

HU

™

Table 4. Color fastness to laundering of the grafted PET fabrics

Staining
Dyes %G K/S Shade
Wool Acrylic PET Nylon  Cotton  Acetate
0 01 15 4-5 5 5 4-5 5 5
0.6 17 1 i 4- 3-4 4
CI Acid Red 23 > > 3
11 2.7 1 ) 4-5 4-5 3 3.4
57 ) 4.0 1 2 4 1 3 3
uv 0.2 15 4-5 5 5 4-5 5 5
0 03 4 5 4-5 5 4 4 4
0.6 1.5 3 23 4 4 3 3 3-4
C.1. Acid Blue
11 21 25 2-3 4 4 3 3 3-4
113 22 3.8 1 2 4 4 3 3 34
uv 03 2 4-5 4-5 4-5 4-5 5 4
0 0.4 2 4 4 4 3 3-4 5
0.6 28 2 3 3.4 3-4 3 3 3-4
CI Acid

11 33 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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