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Synthesis for ammonium polyphosphate of high efficiency
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Abstract; The polymeric conditions were optimized to prepare the ammonium polyphosphate (APP) with the average poly-
merization degree of 390. The effects of preparation conditions such as component proportion, reaction temperature, reaction
atmosphere, reaction time, reaction pressure, ireating temperature and treating time on the average polymerization degrees of
APP were investigated. The following are the optimal technological conditions to prepare APP flame retardant of high poly-
merization degrees: n[ (NH,),HPO,]: n(P,0): n[ CO(NH,),] = 1.0:1.0:0.3, reaction atmosphere of wet ammonia,

reaction temperature of 270 °C , reaction time of 30 min, reaction pressure of 2.0 MPa, treating temperature of 250 C, trea-

ting time of 10 min.
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Table 1 Effect of different kinds of ammonium phosphate
salts on polymerization degree of APP

n( ML) 1 n(P,05): By

RELER

n{ CO(NH,),] En

P,05,CO(NH,), 0.0:1.0:0.3 13
(NH,) ; PO, ,P,05 ,CO(NH,), 1.0:1.0:0.3 102
(NH,)H, PO, ,P,05 ,CO(NH, ), 1.0:1.0:0.3 125
(NH,),HPO, ,P,05,CO(NH,), 1.0:1.0:0.3 390
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Table 2 Effect of material ratio on polymerization

degree of APP
n[ (NH,),HPO,1: n(P,05): n[CO(NH,),] BAEn
0.8 1.0: 0.2 125
0.9: 1.0: 0.2 226
1.0: 1.0: 0.2 287
1.1: 1.0: 0.2 194
1.2: 1.0: 0.2 78
1.0: 0.8: 0.2 130
1.0: 0.9: 0.2 203
1.0: 1.0: 0.2 287
1.0: 1.1: 0.2 196
1.0: 1.2: 0.2 118
1.0: 1,0: 0.0 39
1.0: 1.0: 0.1 104
1.0: 1.0: 0.2 287
1.0: 1.0 0.3 390
1.0: 1,0: 0.4 245
1.0: 1.0: 0.5 122
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Fig.1 Effect of poly-reaction temperature on
polymerization degree of APP
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