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Effects of Asphalt on Thermal Degradation and Combustion Performances of PMMA
Wang Kang, Liu Yunchuan, Meng Xiangyan, Wang Xuerong, Zhou Yanping

(Shandong Nonmetallic Material Institute, Jinan 250031, China)
Abstract : PMMA and black PMMA with addition of asphalt (1.5 wt%) were prepared by free radical polymerization.

The thermal degradation process and combustion performances of PMMA and black PMMA were studied by using

thermogravimetric(TG) analysis and cone calorimeter, the thermal degradation kinetic was studied. The TG analysis results show that

after adding the asphalt, the degradation temperature at maximum weight loss rate of PMMA increases from 379.2°C and 308.9°C to

386.2 C and 354.7 °C in N, and air respectively and the thermal degradation average activation energies increase obviously. The

results of the cone calorimeter experiments indicate that the addition of asphalt shortens ignition time of PMMA and makes the

combustion steady, over the time period from ignition to 300 s, after adding the asphalt, the average MLR and HRR of PMMA is
reduced from 0.212 g/s and 569 kW /m’ to 0.191 g/s and 514 kW /m’ respectively, the average CO yield and smoke produce
rate of PMMA increases from 0.0099 kg/kgand 0.0270 m” /s to0 0.0120 kg/kgand 0.0368 m” /s respectively. The main reason

of asphalt improving the combustion properties of PMMA is its suppression effect on PMMA thermal degradation.
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