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Scheme 1  Molecular structure of disperse dyes
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Fig. 1 Effect of dyeing temperature on the color of nanospheres and disperse blue 2BLN dispersion
A. the mixture before dyeing; B.the sample dyed at 75 °C; C. the sample dyed at 85 “C; D. the sample dyed at 95 °C
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Fig.3 Effect of dye content on the color of nanosphere and disperse red FB dispersion

A 1% ; B.2% ; C.3% ; D.4% ; E.5% dye concentration on mass of nanospheres
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B5 42465 MR P(St-co-AA ) GHKRIR I it FH 43 BA B R AR 1 B2
Fig.5 Purified colored P(St-co-AA) microspheres and the conmercial disperse dyes
A. the nanospheres colored with disperse red FB; B. the conmercial dye disperse Red FB; C. the nanospheres colored with disperse
blue 2BLN; D. the disperse blue 2BLN
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Table 1 Color parameters of cotton fabrics dyed with blue P( St-co-AA) nanospheres

Nanosphere concentration/ ( mg-1.") L a” b* c” K/S
17 75.75 -6.84 -14.79 16.30 0.48
22 76.12 -6.95 -15.03 16.56 0.48
29 74.23 -6.39 -16.64 17.83 0.56
35 74.35 -6.05 -17.16 18.19 0.56
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Colored Poly ( styrene-co-acrylic acid) Nanospheres
Prepared by Dyeing with Disperse Dyes

XIA Xiaojie, FANG Kuanjun” , REN Bin, CAI Yuqing, ZHANG Jianbo, ZHAO Yunguo, HAO Longyun
( The Growing Base for State Key Laboratory of Fiber Materials and
Modern Textiles , Qingdao University , Qingdao ,Shandong 266071 , China )

Abstract Two disperse dyes were used to color poly( styrene-co-acrylic acid) [ P(St-co-AA) ] nanospheres at
temperatures below the glass transition temperature of the nanoshperes (110.69 “C). Then we studied the
effect of temperature (75 ~95 °C) and dye concentration (1% ~ 5% ) on the dye content adsorbed on the
nanopheres. The results show that the higher the dyeing temperature the more the dye stained on the
nanospheres. Increasing the dye concentration of dyeing bath results in higher dye contents on the nanosph-
eres. Higher dye contents gave brighter and deeper colors of the nanospheres. The dye contents of the nano-
spheres colored with disperse blue 2BLN, which has two amino groups and two hydroxyl groups, are lower
than the dye contents of the nanospheres colored with disperse red FB, which has one amino group and one hy-
droxyl group. After being dyed, the nanospheres become very rough and the size increases 23 nm. The cotton
fabrics after cationic modification were dyed with the colored nanospheres. The dyed cotton fabrics obtain deep
and bright colors with a very small amount of the colored nanospheres.

Keywords disperse dye ;poly( styrene-co-acrylic acid) ;colored nanosphere ;dye content

Reveived 2014-04-08 ; Revised 2014-06-26; Accepted 2014-07-14

Supported by the National Natural Science Foundation of China ( No. 51173086 ), National Key Technology R&D Program ( No.
2014BAC13B02, No. 2014BAEO1BO1 ), Industrialization Projects of Major Independent Innovation Achievements of Shandong Province ( No.
2012ZHZX1A0914)

Corresponding author; FANG Kuanjun, professor; Tel/Fax:0532-85956039; E-mail: 13808980221@ 163. com; Research interests: green

textile chemistry and new technology of dyeing and finishing



