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Preparation and properties of siloxane bisphenol type copolycarbonate
E Yongsheng,ZHANG Danfeng, LIU Minghui
(School of Biomedical and Chemical Engineering, Liaoning Institute of Science and Technology,Benxi 117004, China)

Abstract : Siloxane flame retardant is a new kind of halogen-free flame retardant, which is highly efficient and environmentally
friendly. Siloxane bisphenol type copolycarbonate (SBP-PC) with good flame retardant, transparency and low temperature resistance
could be obtained by copolymerization of siloxane bisphenol (SBP) and bisphenol A (BPA) to introduce Si—O bond and Si—C bond
into polycarbonate. First, siloxane bisphenol was synthesized from o-allylphenol and 1, 1, 3, 3-tetramethyldisiloxane. Then, SBP-PC
was prepared by interfacial polycondensation method using SBP, BPA and triphosgene as raw materials. The structures of SBP and
SBP-PC were verified by infrared absorption spectroscopy. The influence of molar ratio of SBP and BPA on the properties of SBP-PC
was investigated, and the best molar ratio was obtained. The vertical combustion grade of SBP-PC is V-0, and the oxygen index is
39.2%, which passes the needle-flame test, indicating that its flame retardant performance has been significantly improved. The glass
transition temperature is slightly lower than that of bisphenol A type polycarbonate (BPA-PC), and the heat resistance is slightly
decreased. The thermal weight loss temperature of 5% is 446 °C, indicating that it has better thermal stability. According to the low
temperature test, the charpy impact strength of SBP-PC decreases only by 13.19% at -30 °C, and its low temperature impact resis-
tance is good. SBP-PC has good light transmittance and low fog, which indicates that its optical performance is good. The mechani-
cal properties and light transmittance of copolymerized PC are significantly better than those of blended PC.

Keywords : siloxane bisphenol ; polycarbonate ; preparation ; property ; flame retardant
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Tab.1 Effect of molar ratio of SBP and BPA on properties of SBP-PC

Molar ratio Vertical burning test LOL% T C Charpy impact strengthﬁ Tensile strength

(Mggp:Tgpy) t/s level ¢ (notched, 23 °C)/(kJ+m™?) (23 °C)/MPa
0:100 25 V-2 25.2 148.2 52.46 63.67
2:98 19 V-1 29.4 147.8 52.32 63.46
4:96 14 V-1 33.1 147.3 52.06 63.14
6:94 11 V-1 36.3 146.6 51.64 62.69
8:92 8 V-0 39.2 145.5 51.01 62.04
10:90 7 V-0 41.7 143.6 49.89 60.92
12:88 6 V-0 43.8 140.1 47.73 58.87

Note: ¢ is remaining flame time.
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Tab.2 Needle flame test of BPA-PC and SBP-PC

Sample /s Ignite bottom layer Passes needle flame test
BPA-PC 31 Yes No
SBP-PC 8 No Yes

Notes: ' is flame duration after removing needle flame.
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Fig. 6 Impact strength of SBP-PC and BPA-PC at low temperature
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Tab.3 Light transmittance and fog degree of SBP-PC and BPA-PC

Sample Light transmittance/% Fog degree/%
BPA-PC 89.8 0.81
SBP-PC 88.6 0.87
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Tab. 4 Performance comparison of copolymerized PC and blended PC

. . Charpy impact strength Tensile strength . .

Sample Vertical burning level LOI/% (notched, 23 °C)/(k]*m ?) (23 °C)/MPa Light transmittance/%
Copolymerized PC V-0 39.2 51.01 62.04 88.6
Blended PC V-0 38.6 45.68 54.97 80.3
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