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Table 1 Uniform design experimental scheme

Level Reaction temperature/C Reaction time/h Level Reaction temperature/C Reaction time/h
1 70 5 4 100 7
2 80 8 5 110 3
3 90 4 6 120 6

* The acid value of solid super acid is 14 0.5, The particle size is 200 wm.
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Fig.3  Uniform design experiment scheme and results
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Table 2 Influence of catalyst using times to D,’s conversion rate

Catalyst using times 1 2 3 4
D,'s conversion rate/% 86.8 82.9 75.5 66.6
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Table 3 Table of D,’s content versus polymerization time

Time/min D,/ % Time/min D,/ %
0 64.540 4 240 12.5529
10 46.737 1 270 11.7585
30 31.8992 300 10.9959
40 29.298 1 330 9.398 3
50 27.3697 360 9.872
60 24.584 4 390 8.7231
90 19.2423 420 8.5296
120 16.9367 (D] 8.3206

150 15.730 5 [D,]. 0.1236
180 13.346 3
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Fig.8 Kinetics of the experimental data curve fitting
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Synthesis of Linear Oligomer of Dimethyltetrasiloxane

CAO Du“, XIA Yong", YAO Hongtao", QI Zhengjian"*, SUN Yu’, LI Fengfu’
(“College of Chemistry and Chemical Engineering ,Southeast University , Nanjing 211189 , China ;
* Jiangsu Maysta Chemical Co. Lid. ,Nanjing 210046, China)

Abstract Linear dimethyltetrasiloxane( MD,M) was synthesized using octamethylcyclotetrasiloxane( D, ) and
hexamethyldisiloxane( MM) as raw materials and solid super acid(SA) Ti0,/SO; ™ as catalyst. The influence
of reaction time, reaction temperature, amount of relative molecular mass modifier(MM) and catalyst dosage
on the degree of polymerization and the content of the product was studied by uniform design experiments and
single factor experiments. Experiment results showed that the optimum reaction conditions are as follows : the
molar ratio of octamethylcyclotetrasiloxane to hexamethyldisiloxane) is 0.75:1, the catalyst loading is 2%
(mass fraction) of the total reactants, the reaction temperature is 100 °C and the reaction time is 7 h. The
reaction conversion is 87% and the yield of MD,M is 16. 8% which is 1. 6% more than the sulfuric acid
system. The catalyst(SA) can be recycled more than 3 times without the loss of its catalytic activity. The
macro-kinetics model of the ring-opening polymerization of D, with solid super acid as the heterogeneous
catalyst was also created using the quasi-homogeneous system.

Keywords solid super acid ; dimethyltetradesiloxane ; dynamics
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