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PREFARATION OF AMMONUM 
POYPHOSPHATE by MelAMINE 

Ammonium polyphosphates are prepared by a process 
which comprises heating melamine orthophosphate pre 
pared from impure wet-process phosphoric acid in a 
stream of gaseous ammonia at a temperature between 
150° C. and 210° C. to produce a mixture of melamine 
and relatively pure short-chain ammonium polyphos 
phates. The solid product is extracted with water to re 
move the ammonium polyphosphates and free the insolu 
ble crystalline melamine. The melamine is recycled by 
treating it with phosphoric acid to make additional mel 
amine orthophosphate. Thus, the only starting materials 
consumed in the process are phosphoric acid and am 
monia. 
The distribution of phosphate species in the product 

may be varied by regulating the time and temperature of 
heating. A product containing 59 percent ortho-, 38 per 
cent pyro-, and 3 percent more highly condensed phos 
phates is obtained by heating for 90 minutes at 160° C.; 
heating for 40 minutes at 180° C. yields a product con 
taining 26 percent ortho-, 60 percent pyro-, 10 percent 
tri-, 2 percent tetra-, and 2 percent more highly condensed 
phosphates; and heating for 20 minutes at 200 C. yields 
a product containing 11 percent ortho-, 35 percent pyro-, 
17 percent tri-, 14 percent tetra-, and 23 percent more 
highly condensed phosphates. At temperatures above 
about 210 C., no ammonium polyphosphates are formed 
and melamine long-chain polyphosphate is the product. 
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