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Preparation and Properties of Melamine Formaldehyde Resin / Acidized Vermiculite Rigid Foams
Jia Hao, Zhao Yaxin, Wei Zhong, Wang Heyun
(School of Chemistry and Chemical Engineering, Shihezi University,
Key Laboratory of Chemical Engineering Green Process of Xinjiang Production and Construction Corps, Shihezi 832003, China)

Abstract : The expanded vermiculite was treated with hydrochloric acid to obtain acidified vermiculite, and acidified ver-
miculite, paraformaldehyde and melamine were used to synthesize in-situ melamine-formaldehyde resin (MF) / acidified vermiculite
with an organic-inorganic continuous structure. Then use MF / acidified vermiculite, petroleum ether, polyoxyethylene octyl phenol
ether, dimethyl silicone oil and formic acid to prepare rigid melamine formaldehyde (RMF) foam. The effects of acidified vermiculite
on the mechanical properties, flame retardancy, thermal stability, thermal conductivity and microscopic morphology of RMF foam
were studied. The results show that there are hydroxyl groups on the surface of acidified vermiculite. Acidified vermiculite reacts
with melamine and formaldehyde to form MF / acidified vermiculite with a continuous structure. The Si—O—C structure effectively
combines the vermiculite with triazine ring to increase the distance between triazine ring, which increases the compressive strength
of the RMF foam, and at the same time is beneficial to the formation of the carbon layer during combustion. The RMF foam with 2
phr of acidified vermiculite has the best overall performance, its compressive strength can reach 293.81 kPa, and the limiting oxy-
gen index is 34.5%, the pulverization rate is 2.22% and the thermal conductivity is 0.0363 W /(m - K).

Keywords : rigid melamine-formaldehyde foam ; acid vermiculite ; toughening ; flame retardancy ; thermal stability
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