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Synthesis of Aluminum 1,3, 5-Phenyltrimethylphosphonate and Its Application on Rigid PUR Foams
Yang Xufeng', Liu Debiao’, Chen Long’
(1. Department of Chemistry & Chemical Engineering, Lyuliang University, Lyuliang 033001, China;
2. Jiangsu Sanjili Chemical Co.,Ltd.,Lianyungang 222066, China)

Abstract : Aluminum 1, 3, 5-phenyltrimethylphosphonate (APMP), a novel aluminum phosphonate flame retardant, was
synthesized and used to improve the flame retardancy of rigid polyurethane foams (RPUF) and avoid fire. 1,3, 5-tris (bromomethyl)
benzene (I) was firstly prepared using mesitylene and N-bromosuccinimide (NBS) as raw materials through radical reaction. Subse-
quently, the intermediate I and triethyl phosphite further reacted to obtain 1, 3, S-phenyltrimethylphosphonate ethyl ester (I1I), which
was then hydrolyzed to give the 1, 3, 5-phenyltrimethylphosphonic acid (III). The compound III was allowed to react with alumini-
um sulfate octadecanhydrous to provide the target product APMP. The intermediates and target product were characterized by
nuclear magnetic resonance, single crystal X-ray diffraction, ICP and particle size analysis, and the optimal conditions for all
reactions were obtained. Under these conditions, the total yield of the APMP is 61.6%. The flame retardancy and mechanical proper-
ties of RPUF were tested by limiting oxygen index (LOI) meter and universal testing machine. The experimental results show that
the flame retardancy of RPUF can be effectively improved by APMP. When the amount of flame retardant in the prepared sample is
20% (based on the mass of polyether polyols), the sample passed the V-0 rating in UL 94 and the LOI is up to 29.3%. Whats more,
the mechanical properties of material is well maintained.

Keywords : 1,3, 5-tris(bromomethyl) benzene ; flame retardant ; aluminum phosphonate ; rigid polyurethane foam ; limit-

ing oxygen index
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