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Abstract —In order to investigate the dyeing property of poly trimethylene terephthalate(PTT) fabric, the
dyeing of PTT fabric was carried at under condition of different dyeing temperature by using several disperse
dyes with different energy level. Particularly, this study discussed the PTT dyeing thermodynamically. Used
disperse dyes were selected based on the their chemical structure and energy level. The obtained results were
as followings; The dye adsorption of S type disperse dye such as C. I Disperse Blue 79 increased with
increasing dyeing temperature. In a exhaustion rate of PTT fabric with disperse dyes, C. 1. Disperse Blue 56
showed higher values than that of C. I Disperse Orange 29 and Blue 79. For the interpretation of

thermodynamic dyeing behavior, the partition coefficient

( K) and some several thermodynamic parameters such

as standard affinity( — [1° ) and heat of dyeing( A H° ) calculated from the adsorption isotherm. From above
results, as the energy level of disperse dye is small, the partition coefficient and standard affinity increased.
But the heat of dyeing of PTT fabric with disperse dye showed high negative value in order of E type(C. L
Disperse Blue 56), SE type(C. 1. Disperse Orange 29) and S type(C. L. Disperse 79).

Keywords : PTT, disperse dye, dyeing property, energy level, thermodynamic dyeing

| L

Ak A Sot EelelsEHEA Al o
A7)t PETE THOR %lﬁﬂElo*EP 7
PET= 2424 §40] 3, & A448& 7t
Ang A 54 R sheH ebgae] Sk
vk AEAT F4 del 2 Qe oy

1Conresponding author. Tel. : +82-53-810-2784; Fax.
+82-53-811-2735 ; e-mail: sskim@yu.ac.kr

316 / mEEEMTEg: 2154 F5552003. 10)

+ 59 #HS 7 ok

218y PTTE PET & PBT ol 4|3} 4014 5]
3HEs 7P 132 & Aoz d#A ok 19
22 PIT A+ PET Aole Sl 0*?& e

tr:]’ §}.61»X—1 o:lx—] E/eh:

(e}
R|A] ka1 7]E2] PET A4t
=



Energy Level©] U2 #449=

il

28] ok Qo Agolt IFFORE 1 AL
B0 718 F Y% AoE oA
o2)% PTT Al UlEne} BEgs 2
AT HPE M B ohle 54
o} ‘

i
o
i

off r
tilo
ol
o

N

N

i
_?1
o
&
ot

Yo
o
ox, M

&l

(

\
H
l

2 oyE e S O
niwog
ot

55 Ity ow Eitet
el ofzA} FEF AR A
a1, A3t yA|e] wEbAE= E, SE 2 S type S
2 3R e, shekatxe] WEWE ype &
orEZ}A =7, SES} S type 2 o}xA AR}

HBY O =
e oA 3l

Lo M2 FATSAS 41, o|2HH EuiAls
FTRSE( - ap® ) B GALS A2 AR
t} o]5e] EHeA Tetu|H 2 5H energy level

T AR 2] ,
o5 Azl g}gl T2} oA level o] whE <
Ao zpo]Z PIT Ago] mAFZRZRE A

shsirk

2.4 3

21 A=

7 - 914} 80d24f2] PTT A &2 = A|(Ultravon,
Ciba) 2g/ ¢ 2 65T lA 404 &<t ddAsIqlch 1
2 st A5E A FEstolA dxrlel ¥
o] 180°C oA 30% Bt Exe] kA

+

22 98 ¢ Aok

Agol] A-8-3F FAII S 5= energy level ©f 1} C.
1. Disperse Blue 56, Orange 29, Blue 79 2] 955 A}

g553, o 9mEe HAH Frsh 5L

S o] &3} Poly(trimethylene terephthalate) -2 &4 33

Scheme 13} 2t} 18]31 A]2FS monochlorobenzene,
acetic acid 2 NaOH 2 ¥4+ A|9HDucksan Pure
Chemical Co.]& 1= AM&-3llTh

OH © NH,

NH, O OH

(E-type)
C. L Disperse Blue 56
MW : 365.18
10B : 1.27

OzN4<\—/>*N:N—<\—/2fN:N—<\—/>fOH
OCH;
(SE-type)
C. I Disperse Orange 29

MW : 37735
IOB : 0.65

. __CyH,0CCH;,
O,N N=N N
C2H4C/)/CCH3
Br H3COCHN o

(S-type)
C. L Disperse Blue 79
MW : 639.41
I0B : 0.91

Scheme 1. Chemical structures and Properties of
Disperse dyes.

23 AW

=

231 4 4

2319+ 7] (Mathis  abomat Beaker Dyer-
type, Switzerland)E AME-3lY] 1C/min. o] &%
2 90~130T 2] FAZIoA A skl

232 &

quldd AIE TR SR dH"s ¢
I 9= Az A 3]
A

ar
%

P N = R B

3
SeA eud mE g

drol 44 BAe 2ARRT,

233 A
0.01g9] PTT AES 0.005 001, 0.02, 0.03g ¢
PNEER, M) 5000 19] FEPEe] 2o

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 5(2003. 10) / 317



WAL AE - oty wEl. P
S WAA - AgE - oGy &E3]- A
100 100 100
80 80 -
o o Y
g g oo 2w
5 5 5
g g g
5 40 5 40 5 40
3 @ @
E 2 3
< = 2
2 2 2
T, T, T, A ST
0 ——T — — 0 0 T
0 80 70 80 80 100110 | (C‘) 0 &0 7080 90 100110 . LB 0 60 70 80 90 100110 (T)
I | | | I | | | I I I |
| | | | | | | |
R N W U U ! ! ! ¢m R ale e alm ! ' ! wa @@ wl e @ @ e | T T 1

Temperature, Time (°C)
()

Temperature, Time (°C, min) Temperature, Time (°C, min)
(a) (b)

Fig. 1. Exhaustion rate on dyeing PTT with CI.Disperse Blue 56(a), Orange 29(b), Blue 79(c).

Table 1. Partition coefficient(K) & Standard affinity( — A p° ) of C.LDisperse Blue 56, Orange 29, Blue
79 on PTT at various temperatures

C.LDisperse Blue 56(F) Orange 29(SE) Blue 79(S)
Temp.(T) 90 110 130 90 110 130 90 110 130
K 1308 1266 1183 1730 1659 1370 546 423 287
— Ap°® (keal/mole) 5179 5434 5669 | 5381 5639 5782 | 4667 4604 4532
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