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Research Progress of POSS Modified Polymethyl Methacrylate
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ABSTRACT: Polyhedral oligomeric silsesquioxane (POSS)/polymer composites have been a hot topic in the field of ma-
terials science in recent years. The new organic-inorganic nanoparticle POSS with special cage structure can be used to
modify the organic glass (PMMA), which can improve the thermal, mechanical, and flame retardant properties of PMMA,
so as to improve the use efficiency of PMMA and broaden its application field. The literature analysis was carried out to
clarify the synthesis methods, characteristics, and applications of POSS. And the application of POSS modified PMMA
was comprehensively reviewed. This paper analyzes shortcomings of the current research on POSS modified PMMA, and
puts forward the key problems to be solved on how to replace tempered glass with POSS modified PMMA in the field of
high-rise buildings and traditional transparent material packaging.
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Tab.1 Different stage degradation temperature of composite materials in air
A ts0,/°C t500,/°C tinax/°C
PMMA 223.6 3143 307.2
OvPOSS(1%) 227.9 312.4 308.5
EV-POSS(0.5%) 286.4 361.5 3733
EV-POSS(1%) 287.9 379.9 388.1
EV-POSS(1.5%) 273.6 395.5 387.4
T tso, WK 5% AR 5 tsow R T SO%M I AR 5 tax S B0 im0 53 AR TRLIEE
% 2 POSS/PMMA Z:AL #7118 15 1 B
Tab.2 Mechanical properties of POSS/PMMA hybrid materials
B Pois PP B/ PR/ F A/ P o 5/ Ui/
AR/ % MPa GPa (kJ-m™?) MPa GPa
PMMA 0 50.9(7.34) 2.56(0.87) 12.2(1.29) 109.3(9.94) 3.07(1.0)
0.2 56.2(9.89) 2.62(0.35) 12.7(2.01) 114.4(9.12) 3.38(0.93)
V-POSS/PMMA 0.4 68.5(9.84) 3.92(1.03) 13.7(1.96) 117.5(16.4) 3.58(0.97)
0.6 67.2(9.03) 3.14(1.20) 15.4(2.25) 120.0(14.5) 3.90(1.12)
0.2 61.8(10.5) 2.96(1.03) 16.6(0.98) 116.1(13.2) 3.49(0.95)
M-POSS/PMMA 0.4 73.8(6.73) 3.44(0.83) 17.7(1.33) 123.5(25.3) 4.13(1.02)
0.6 75.6(5.12) 3.45(0.93) 18.4(2.20) 129.0(15.7) 4.78(0.56)
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