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Dyeing behaviour and mechanism of PTT and PET fiber

ZHANG Lingling, ZHENG Jinhuan, CHEN Weiguo
( College of Materials and Textiles, Zhejiang Sci-Tech University , Hangzhou , Zhejang 310018, China)

Abstract In order to consummate the dyeing and finishing theory of PTT fiber, ensure the dyeing quality of
PTT fabrics , this paper has investigated optima dyeing process and dyeing mechanism of disperse dyes to PTT
and PET fabrics through dyeing the m with two different types of disperse dyes and measuring the dye- uptake ,
K/ S value and colorfastness , and discussed the difference of dyeing behaviour for PTT and PET polyester
fibers . The result has showed that the dyeing behaviour of PTT fiber is better than that of PET. PTT fiber is a
polyester fiber with excellent dyeability . The optimal dyeing te mperature varies with disperse dyes used for
dyeing PTT fibers ; The two tone effects of PTT and PET fibers will be obtained in one bath dyeing at 100 -

110 T, and the uniomr colour effects of PTT and PET fibers will be obtained in one bath dyeing at 120 -

130 C.
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Fig.l Temperature - dye-uptake curve of mid-low
> Kubelka —Munk > te mperature dyes . (a) Disperse Yellow SE/3RL;
(b) Disperse Red 3B; (c¢) Disperse Blue 2BLN
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° Tab.1 K S value of dyed fabrics by mid low temperature dyes
SE/3RL 3B 2BLN
2 /c PTT PET PTT PET PTT PET
40 0.0738 0.0486 0.2063 0.1287 0.4628 0.3722
50 0.080 0 0.0629 0.2063 0.1452 0.621 4 0.453 6
2.1 60 0.2493 0.0864 0.5561 0.2054 1.3508 0.5548
PTT .PET (T ,PTT 70 0.8930 0.1602 1.3583 0.3000 2.999 6 0.982 4
. 2] 80 2.5145 0.3664 3.631 7 0.6502 7.7629 2.2425
45~65 C,PET 70 ~80 T, 90 8.1280 2.0724 6.7232 2.6324 11.5250 8.5863
3 , 100 12.4750 8.3676 8.4193 6.7554 13.287 0 12.169 0
60 min 40 ~ 130 °C 110 13.639 0 14.240 0 8.7952 7.873 1 13.408 0 16.641 0
120 13.4340 16.767 0 8.128 4 8.1948 12.833 0 16.873 0
PTT .PET > 130 13.2250 17.462 0 7.158 7 8.3183 12.6520 17.486 0
KSs 2
2.1.1 1. 1 s
120 C PTT
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PET ; PTT K'S
PET 20 ~30 C. 130 C ,PET s PTT
PTT PET s
3B. 2BLN 100 C PTT PTT R 110 ~
K'S ; 120 C.
SE/3RL 110 C PTT K S 2 K'S
130 T ,PET Tab.2 K S value of dyed fabrics by high temperature dyes
, PIT S/4RL S/4G §2G
/C PTT PET PTT PET PTT PET
’ . 40 0.2115 0.091 2 0.3109 0.3071 0.2484 0.109 8
100 ~110 C ’ PTT 50 0.226 5 0.1398 0.3256 0.3142 0.2361 0.1809
60 0.5527 0.1841 0.5524 0.3318 0.4005 0.2239
2.1.2 70 1.0343 0.1996 1.1473 0.4025 0.7435 0.2511
S/4RL\ 80 2.7926 0.381 6 2.6367 0.6306 1.6140 0.4202
S/4G\ S/ZG PTT .PET , 90 7.6744 2.078 5 8.0232 1.7090 5.0134 1.2282
100 10.4240 7.848 8 14.3930 6.631 7 13.183 0 5.3763
KSs 2 2.
110 11.408 0 10.847 0 14.881 0 14.759 0 14.659 0 15.896 0
120 10.968 0 11.4750 14.1800 16.961 0 14.618 0 18.429 0
130 10.5190 11.9650 14.166 0 17.512 0 14.100 0 18.784 0
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3 PTT.PET K'S 4 ,PTT 100.120 C
Tab.3 K S value of PTT and PET fabrics via one bath dyeing 4 , PET
100 C 110 C 120 C 130 C
PTT PET PTT PET PTT PET PTT PET ’ ’
SE3RL  8.49 2.38 12.52 4.98 15.9612.2513.36 15.84
3B 11.78 3.26 10.28 8.92 10.4210.23 8.87 10.34
2BLN 8.40 1.97 13.20 6.98 15.2813.6813.28 16.15 3
S4RL  11.12 2.94 13.27 9.86 13.5610.3511.55 10.99
S4G 11.58 3.27 14.65 8.97 14.48 14.31 14.43 14.42 1) PET PTT
S2G 13.28 8.74 12.3410.35 14.7913.13 14.68 13.21 PTT )
2.3 PTT .PET ’
PTT s
PTT .PET (4 gL) 110 ~120 C
(PTT 100.20 C,PET130 C)
2) ,PTT .PET 100
. GB/T 3921 —1997¢ -110 C : 120
» , 4, .
~130 C FZXB
4 PTT .PET
Tab.4 Colorfastness of dyed PTT and PET fabrics
PTT PET
100 C 120 C 130 C [1] : [ M].
,2006 :180 .
[2] , . PTT
SE3RL 4-~5 4~5 4~5 4~5 4~5 4~5 [J]. ,1998(3) (13- 14.
3B 4~5 4 4~5 4~5 4~5 4~5 [ 31 Yang Yiqi.100 %PTT [J1.
2BLN 4~5 4 4~5 4~5 4~5 4 ,2002(3) :29 - 34.
S4RL 4~5 4~5 4~5 4~5 4~5 4~5 [ 4] , . [J]. ,
S4G  4~5 4~5 4~5 4~5 4~5 4 2004(22) :5- 6.
$2G  4~5 4~5 4~5 4~5 4-~5 4 [5] , PTT [J1.

,2005 ,28(6) :9 - 11 .





