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Decomposition Behavior of Formamide during PMI Forming
Wu Huijian', Du Zuojuan', Huang Xiaozhong', Wang Chungi', Huang Qi’
(1. School of Aeronautics and Astronautics, Central South University, Changsha 410000, China ;
2. The 9th Department of the 4th Research Academy of CASIC, Wuhan 430000, China)
Abstract : The possible decomposition modes of polymethacrylimide (PMI) foaming agent formamide were presented. Also,
the correct mode was confirmedby comparing reflux condensation experiments of formamide and formamide aqueous solution and
comparing thermogravimetric infrared analyses of gases released in high temperature by PMI prepolymer which added and not added
formamide. During the period of foaming, the formamide decomposed HCN, H,, CO, and NH; at 220°C . Also, at that temperature,
the PMI prepolymer cyclization generated H,O, which can reduce the decomposition rate of formamide. In addition, the comparison
of foaming ratio between formamide and a physical foaming agent, tert-butyl alcohol indicates that the required amount of substance
of tert-butyl alcohol were 1.79,1.46, and 1.28 times that of formamide, when the PMI foam density is 80,72 kg/m’, and 60 kg
/m’ respectively. It can be concluded by experiments that the formamide has the characteristics of chemical and physical foaming
agent at the same time during the PMI foaming, and with the increasing content of formamide, the decomposition rate gradually de-
creases.

Keywords : polymethacrylimide foam ; formamide ; TG-FTIR
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