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Abstract For developing a high-efficient, energy-saving and environmental-friendly low temperature dyeing
technology of disperse dyes, the role of novel promoter BEA in low temperature dyeing of polyester fiber with
disperse dyes was investigated. The effects of BEA on the solubility of disperse dyes in water and on the glass
transition temperature of polyester fiber were studied by solubility experiment and differential scanning
calorimetry (DSC), and a series of corresponding dyeing experiments were carried out. It was found that BEA
promoted solubilization of disperse dyes and had plasticizing effect for polyester fiber, thus promoter BEA
exhibited excellent accelerating dyeing action. However> there existed an optimal concentration of the
promoters i.e.» 0.8 ¢/L when the disperse dyes concentration was 6% (o.w.f) and the dyeing temperature
108 °C. Around this concentration, the addition of BEA into dye bath can improve the dyeing rate, dye uptake
and K/S value obviously, and its good dyeing accelerating effect makes it possible that the dyeing result of low
temperature dyeing is close tos or even better than, those of high temperature and pressure dyeing.
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Disperse Blue HGL solution
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Fig.2 Typical DSC curves of polyester fiber with

and without treatment by BEA solution

FE T, o 202 4 MLk hil KA B G 3 2810 DSC 2k,
SLHE TG JE &5 f il B DA R0 el J5E 0 5 1 48 DR
FERFAE I 5 —— X5 N, 138 B 7E 108 °C i 7K 1) 4k
HTZNBEL MR AR, 53 &Mkl
BEA I R /K 04k B 5 ¥4 28 1) DSC £, 6 I
YN, AR B ST 6 0 220 2k, T WL
A O R BERI40 CLLN, AR T3 20 R 1Y) 3%
B . i 4h, M2k v S R G 43 7 45 S e 1 11
&b VA SE AR O, RO SR TR 4 11 5 ik 0 B A e IR
7 R . 22108 CIT AT BEA WAL BE2 b5,
K 5 R ERET Y 7 SR e s AR R E R 2 7 O
HENVRLE N, BEA 701 IR, B WO T3 i
IR G, — T T 4F 48 Ko 7112 3)
RELCT, ML T, 228D, I —J5 R KHISS T ¥4 N
W EH LS WA (T, I S, A T BEA K
PR T AR L IR, PR Bt 2 14K,
It I BEA AIXHI4 48 31 4R 47 1 2 A 13 9800 - 100 4
Mo E—ERAESRL RR G A v, T3 2
P 3l B o S IR I A it €73 S S AR VN
HiyZT 4R T HCE) 2T 4 9B
2.3 1R BEA EE B IEPRIERER

7E BEA %30 YLR, &340 J5 ] B 5 48 s LA
YU b o B BRI, S £ S0 Rl R SE LA 1:2 1
LEA %) BEA 5 YLR, 7515 k8 224 B 770 e 5 48 .
H T RO R B AR S 28 53 AL b e ik R vp I A
35I| DN o2 N o 7 82 ALY ATV N P IR i
ITH%%%.

Kl 3 Lb# T BEA A1 BEA N 3% (0. w. D
I 7> B HOL 1 B gy ad e ih £k, &30 BEA 15| A\ n]
B BRI R g B 4



- 80 - Yy

Eie 30 &

H52 T BEA JHE M FE T b g S 1) 5 i, R IR Bl
BEA Uy JE 3N, b Yed i bt 70 i sk g
}0.8 o/ LIk B 5 KAH (73.9% ), 3 TC B 771 B 38 Jin
1T 20% o XA Ay : —TJ7 1 BEA X4 B4 kLA 1
WBEEAE R, v A B R > T A GR &
T 5 P YR 2 P B 2 £ 4k 1 53—
il BEA X5 28 AT 19 A Y, w] A 21 4 70 5 R AR IR
et N HAT O EE AL SUR, A GL ket v
W SESE N, AR T GO B N EF 4 P98, AT $5 2%
W DR EYeR, AL, BEA 7RS4 4T L
e BMIGIE G O B b T 2R L e YA EH

4IO (JID SIO |£]ﬂ li’,ﬂ l;—O |%0 Ml /min
105 108 108 108 108 108 108 |G /T
B3 fiRil 4 i BEA X0 B HGL
it SuESpA ]
Fig.3 Effect of BEA on dyeing rate of
Disperse Blue HGL in low temperature dyeing

75

—o— fiEH M (108 T

PRV 0.2 2.4 0.6 X} Lo 12
BEA BRI (21

Bl 4 BEA RSN ) MUK HOL 13¢5 ¥ 52 )

Fig.4  Effect of BEA concentration on dye uptake of

Disperse Blue HGL in low temperature dyeing

AR EREMNZ: B 4 1 BEA iR JE BT
8% J5 , A BEA UK 4k 24 iy, b g3
HHTRHAR . X & BT i BEA X £F 4 (v 3% % 1 H
TG0 (R R 20 R AN T 20 1 Sk, o 4 v B v A
P4k S, DLAS T K= 10 0 BOQe Rl ] e 5
) BEA AHES A5k B AR i, e 28 S8 gk

ST AR .

A DLAR R R R A A AN R AR, XA
e 2 S R B R g B G FEARRR
Y EOR B ) 6% Co.w. £ J (LR N
108 CI, BEA S fEHE LA 40.8 o/l EIXAWSE
B30T, AR PR T N — 5 T R iff £ 06 B (R 1S YR A
IR R A I B AR, AR T
TEGLIE v = A K Lok R B, n] R B A 1 R
EH .

2.4 BIFMEREATHREFREHMRE

HE— 20 PR TR S 5 52 50 R B, Bh AR N
A SR AR A AR A AR B N B T e,
iRl s s .

0 o il
BO - —a— U 50
70 -
=2 60 -
# S0 -
B 40
30
20+
10+
nz 1 1 1 1 1
(] L0 20 30 4 5
6l T &0 a) 108 L10

GI[J M el /min

120 @A T

Bl s fEETHE B BEA XX B0 HOL F S A (K
Fig.5 Effect of BEA on dyeing rate of

Disperse Blue HGL in constant-heating-rate dyeing

FE AR [ P, T A 2 500 i 23 QY R AE 110 ~
120 °CZ IR b G 2 C il 26 R 26 d K, 1 A7 i gk
FUAELERT, 75 90 ~ 100 °C 2 [H) YL id A i K, HAE—
BRI (100 COBIA B4 @ 1 E R (67.1%
TR 120 I B3R ). Al UL BEA IR
RACGAEH A B AL 7 O BRI G (B 40 1 T 5K
PR S R G B R A BRI B S B R

DA B 0045 31 T AH G Gy 8 S0 1R 1 — 20 ik
Bl 67 23 IR B AL B 2 A I PRI ol G €00 R st
JEGAAHAT T 8CR AL

6 7 HE I 4 108+ 1204 125 °C I, 20 HU AL AL
TELRIR T B e 28, IF 5 BEA (R JAEH ~ 1)
IR G 0 B i b AT T Lhdste v I, 78 BRI
JET 70 B A B AR R HE N £F 4R P, D A
108 CH 8 45 fF b 4 S i Ak, B A i i R W
100 min, & FRZAMA L 609% o Bl A DR i I 12 8
FEE(120 CHN25 C), EYRBE 2 BB, Wi
HEFRI N S AT AEAR R G 6 (108 °CO 45 1F 1 BT 5
AR G A T, JLAE R B B R T



7 1

B A5 (LE) BEA 7EU 28 70 BUASRMIGRL 5 (o ) 7 H

0810

—o— G (108 . AN DB
—A— ERIEERLE (1200, A3
—— W R 123 0 A mERRT )

e —e— LR R (108 T BV
)] n adr Al &0 101}
{f AR fmin

K6 Dl 5 A0 B ) Ord B Be o3 ik
W HGL R[5
Fig.6  Effects of holding temperature and BEA on dye
uptake of Disperse Blue HGL during holding stage

a5 _ —O—{RELFE (108 °C, R ) v o
= =R SR 12070, A
—— BRI IE (125 °C. F Al
20 [ —e— {CHL0 (108 °C, B 5
15
g
< 105
£
L
sk . d "
C
U L L L L ]
0 20 40 &l 80 L

LLIRIF[A] Anin

7 PRI AN B B L 2 K/ S RIS
Fig.7 Effects of holding temperature and BEA on K/S
values of dyed fabrics during holding stage

120 °C, W& T-125 °C I () i v e b g 28, Jf de 4%
FELRIR 100 min/5 1A E 87 % I b 4% 5 1.

Bl 7 0 e U ) Bk e CK/ S ED REAT T L
o BB, R Gt S g A 22, H R 6
IS R A, T v i B P 22 B B B 371 i T
FHOR YR, 1T K/S M R d R, Q0
100 min)5 ) K/ S fEIEF] 20. 1, A MBI FIR 1 K/S
fH(8. 5k 3 fi%, GeiR P 1120 CCK/S fHA
18.9) M WA T-125 CCK/S 1H K 25.2) 1 & il & e
JLRTERE

B0 6.7 T 2 4k il 2 (e L 454 F AR
G O RIE 120 °C I 11 v ek v i e 10 76 284N O
B B PRI AR 67 85 1E AT 2 A, A8 ORI TG 18 2 b 4
HILJE KIS H B A il e g 6 AR, et A F|
20 min/& F4e O AE W, i 7% 44 (040 min/5 K/ S
HA RN 3Gt 72 b BEA 7T DUER PR
AECF G v B A T, DR m AR PR w8 43 A R

VR IR (G50, (H BEA JE AR 28 A 6
AR HE R T A A R R, DAL i 2 2
QERHE N T8 28 N 2 A B I TR 3K —
SCYRILGANLL_EXT BEA 0389 ¥ 488 04 R T 5T 45 2R
AW N5 — A NEELE T BEA 78 4% (0 7 v 1
fle gepiL il .

3 & it

DAEIREFR] BEA %73 B4 kA 9 B 4E A
X HAT AL YAE L, BRI, BEA 784 (id f
BAREF ARG AE R, vl B 5 48 =y 2 B4 R iR |
YR I ()b Yt R L b Y K UM YA

23t 2 I HE RIS 4 1 AR A R, (24
RO 0] 2 A R (0 A 8 v VR D, T 384 0 4>
HOGRIE Jets v (R B iy AN 138 i G R,
DRI {2 22 70 FH B AP A — A B . A gL &
M 6% Co.w. D F O E 108 CH, BEA 2 fE 5
WREL) 0.8 /LI, A& 1 71 v] i 31 5 A 1 {2 G

3)BEA Al YLR Jo&i LWk, &) Wb fif . BEA
TN AT AR e 2k SR Bl L 20 o v il s TR e
RO T RE B FE R TS AT R
YT K o FZXB

ERp ey

1] 44, oM. Jede D250 55 3 iM]. bt 4
QUM AL, 1984: 599 - 611.

WANG Jusheng, SUN Kai. The Principles of Dyeing and
Finishing Vol. 3L M. Beijing: China Textile Industry
Press, 1984: 599 — 611.

[2] YANG Y Q, HUDA S. Comparison of disperse dye
exhaustions  color yields and colorfastness between
polylactide and poly Cethylene terephthalate )L J1. J Appl
Polym Sci> 2003, 90: 3285 - 3290.

[ 3] UJHELYIOVA A, BOLHOVA E; ORAVKINOVA J; et al.
Kinetics of dyeing process of blend polypropylene/polyester
fibres with disperse dye[ J1. Dyes and Pigments, 2007,
72(2): 212 -216.

L4 1 Mris. AN L AR B s il 20 550 (i 2 v 1
LT, EPg, 2008, 34(3): 25-26.

FENG Shangjin. Application of mending agent L in the
lower temperature dyeing of the high-temperature disperse
dyes[J]. Dyeing and Finishing, 2008, 34(3): 25— 26.

[ 5] BARINI. Vesicle precursors in the dyeing of polyester with

disperse dyes[ J1. J Dispersion Sci Technol, 1998, 9(7):



- 82 - SR 30 &
75-87. polyester fibres with disperse dyes in supercritical CO,[J].
[ 6] CARRION F J. Dyeing process of polyester at low Dyes and Pigments, 2000, 45(1): 75-79.

[7]

[8]

temperature: kinetics of dyeing with disperse dyes[ J].
Textile Res J» 1995, 65(6): 360 - 370.

JEBESE, ALK, b, A5 AR B AR ik
LWL, 18V, 2007, 28(8): 63 - 65, 74.
TANG Xiaoliangs REN Zhongfu, LI Chi> et al. Surface
modification of polyester fabrics
plasmal J1. Journal of Textile Research, 2007, 28(8): 63
- 65, 74.

GIORGI M R D> CADONI E, MARICCA D; et al. Dyeing

using  atmospheric

Lol RAEMGL B, Bhsilx] 5 e 2T 4kl 1k 45 7 5% wi 1) oF

L10]

FELI1. GigFAR, 1999, 2003): 61 - 63.

WU Zanmin, LU Tong. Study on the effects of agents on the
ultrastructure of polyester J1. Journal of Textile Researchs
1999, 20(3): 61 - 63.

KIMTK; SONY A, LIMY J. Thermodynamic parameters
of disperse dyeing on several polyester fibers having different
2005,

molecular structures [ J 1. Dyes and Pigments,

67(3): 229 -234.

R SIS ST =SS S =S S IS S I ST S S S ST S = LS SIS L S S I I SR I IR e SR e Sl S S Sl =S S S S S Sy S e S = = =i

[5]

[e6]

[7]

64
il 5 o JA 1) 2 I U T B 0 TR T8 TR R 11 45 B %
LRI 26 3th 7 v i R L DL K 4l 4k T 2005, 22(8):
616 - 618.
YANG Haitao, ZHOU Xiangdong. Synthesis of alkyl
polyoxyethylene alcohol phosphate and it's application in PP
finishes[ J . Fine Chemicals, 2005,22(8):616 - 618.
XEE, YA . A BT di R b e i AR RE
FLI] KA T, 2006,2003): 13 - 15.
DENG Yumei» MA Mei.
synthetic fiber antistatic angent [ J 1. Tianjin Chemical
Industry, 2006,20(3):13 - 15.
FNEN R, BT IR T B T 196 A 2T i 700 v # PR R P
WL, HAG A dREE, 1999(4): 13 - 15.
SUN Guoliang: HE Xiaoqing. Application of phosphate

Study on characteristics of

ester to spin finishes and study on its properties [ J].
Detergent & Cosmetics, 1999(4):13 - 15.
SO o i 9% 1B 4 R R N N E N T

WEELT] RS 4046 17,2001, 18(3): 156 — 158.

WANG Wen, NIU Yurong. Study of the antistatic and
hygroscopicity of the potassium salts of alkyl phosphatel J].
Fine Chemicals, 2001, 18(3):156 — 158.

Lol Maiedls, I AR . NG 0 I 58 4 i Tk 0 1 1 1140 5 R L%

L10]

RLTT. KAl & HAE 7 i, 2005, 13(9): 12 - 15,
YANG Haitao, ZHOU Xiangdong. Synthesis and application
of aliphatic alcohol polyethenoxy ether phosphate for PP fibre
as oiling agent[ J]. Fine and Specialty Chemicals, 2005,
13(9):12 - 15.

FAE aRER L IR IS 1 1 B HEAE B A iR 77
KR HICT]. B R 5 T RE, 2002, 12010226 - 29.
WANG Xuechuan, ZHANG Mingrang.
synthesis of phosphate and their application in fatliqu-
oring J1. Leather Science and Engineering, 2002, 12(1):
26-29.

Review of the





