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Table 1 Silazane samples”

Silazane sample no Structure mp (C) Remarks
1 (Me, SiNH), 97 -
Me Me
Me .‘Si Me
\ SN
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Me Si\ Me
Me Me
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4 ( Ph; SiNH), 213.8 ot
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" Me: CHy; Ph: CgHs
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Fig. ! Apparatus of hydrolysis

a) Thermostatic tube; b) Sample boat; c) Probe of thermostat;
d) Thermometer; e) Flask with thermostatic distilled water; f)
Absorption 1; g} Absorption 2; h) Resistance heater; i)

Thermostatic tube (preverm'ng condensation of water vapor)
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Fig. 2 Kinetic curves for the reaction of hvdrolysis of silizane
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Fig. 3 Kinetic curves for the reaction of hydrolysis of silizane
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Fig. 4 The ® %-NMR spectrum of (Me,SiNH), after hydrolysis

under 35°C/30 h
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Table 2 The activation energy and rate constant of hydrolysis
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(C) (s™") (kJ/meol) Tabte 3 Weight loss of silicone rubber under N; at 350C
% 0-48x 10°° Weight loss
1 40 0.57x 107* 12.6
55 0.7 x 10} PHR of added silazanes Aging for 12 h Aging for 24 h
75 1.3x10°*
z 8 2.9x107 Ba.9 Silicone rubber
» 6.4x107° without any silazane 3-6% 8.8%
60 0.16x 10°°
3 77 0.26x 10°° 7.1 1 (1 PHR) 2.9% 5.7%
90 0.36x 1073 2 (1 FHR) 1.0% 1.4%
Below 214 - 3 (1 PHR) 1.3% 1.5%
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INFLUENCES OF HYDROLYSIS STABILITY OF SILAZANE
ADDITIVES ON THERMAL STABILITY OF SILICONE RUBBER

JIANG Jian, ZHENG Zhimin, PENG Wenqing, XU Caihong, XIE Zemin
( Center for Molecular Science . Institute of Chemisiry . the Chinese Academy of Sciences . Beijing  100080)

Abstract A new method was applied to study kinetics of hydrulysis reactions of silazane compounds, which were
used as additives in silicone rubbers to improve their thermal stability . It was shown that the hydrolysis reaction was
a first-order reaction versus the concentration of the silazane compound. Activation energy( E,) was calculated for
reactions of several silazane compounds with water vapor. It was indicated that activation energy of hydrolysis was
closely related with the structure of the silazane compound. The hydrolysis stability would increase when groups
around silicon atom or nitrogen atom were of high steric hindrance. Hydrolysis activation enmergy of
hexaphenylcyelotrisilazane 4 was 214 kJ/mol, and that of polymer 5 which contained cyclodisilazane in backbone was
291.3 kJ/mol . Thermal stability of silicone rubber could be improved more effectively when silazanes with higher £,
were used as additives. The weight loss of silicone rubber with compound 4 and 5 as additive was 0.96% and
0.6% , respectively , when aged under 350°C. for 24 h.

Key words Silazane, Hydrolysis stability, Kinetics equation, Heal resistance of silicone rubber



