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Structure and coloring properties of silicon-containing reactive disperse
dyes for silicone rubbers
YU Ning'?, ZHANG Shu-fen'” , TANG Bing-tao', MA Wei', QIU Jin-jing'
(1.State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China;
2.China National Chemical Corporation, Beijing 100080, China)

Abstract: Silicone rubber is one of the fine functional polymer materials with widest applications. For the sake of
better coloring effect,a series of novel yellow silicon-containing reactive disperse dyes are designed and synthesized by
using p-nitroaniline as diazonium component, the first condensation product between cyanuric chloride and pyrazolone as
coupling  component and  3-aminopropylmethoxydimethylsilane, 3-aminopropylmethyldimethoxysilane  and  3-
aminopropyltrimethoxysilane as silane coupling agents.The dyes samples are characterized by UV-Vis,'H-NMR, FT-IR,
and MS.The obtained silicon-containing reactive disperse dyes are used to color silicone rubbers, making the dry/wet
rubbing and washing fastnesses of colored silicone rubbers all reach grade 4-5 and the sublimation fastness exceed grade

4 ,which indicates outstanding performance in terms of color fastness.Such colored silicone rubbers show bright and rich
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colors without affecting its static mechanical properties.

Key words: reactive disperse dyes; silicone rubber; coloring; silicon-containing group
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2 Hh g 0 O 3% Agilent 8453, Agilent, USA;
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[M+H]":552, '"H-NMR data ( ppm) : ( DMSO-d,,
400 MHz) ,8:0.061 (s, 6H),0.493 (t,J=6.6 Hz,
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2H),1.488 ~1.562(m,2H),2.268(s,3H),3.307
(s,1H),3.499 ~3.747 (m,5H) ,7.185~7.193 (m,
1H) ,7.426~7.434(m,2H) ,7. 537~7.549(m,2H) ,
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(N—H) ;1 718, 1 655 ( MM il PR A4FAE 04 ) 5 1 583,
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(s,1H),3.492~3.741(m,8H) ,7. 194 ~7.202 (m,
1H) ,7.436~7.448(m,2H) ,7. 565~7.578(m,2H) ,
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3265(N—H); 1 718, 1 655 ( Atk Wk i 2R 43 fiF 1 )
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(Si—Me) ;1 076,1 049(Si—OMe) , UV-Vis(nm) :
433.0; FE/RTEERE(Lomol " sem™) :2. 21%10°,
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[M+H]".583. "H-NMR data ( ppm) : ( DMSO -d,,
400 MHz),8:0.646 (t,]=6.6 Hz,2H), 1.596 ~
1.608 (m, 2H), 2.301 (s, 3H), 3.165 (s, 1H),
3.480~3.752 (m, 11H),7.215 ~7.223 (m, 1H) ,
7.455~7.467 (m,2H),7.589 ~ 7.601 (m, 2H) ,
7.797~7.912(m,4H) . FT-IR(KBr,cm™") .3 413,
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