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Abstract: Cooling crystallization is an imporlant separation and purification process in the production of
mono-ammonium phosphate (MAP). The crystallization of MAP under four modes of linear, natural, isother-
mal and stepping cooling was studied and the model of the process was established. The decline of concentration
of MAP in the crystallization process was measured and the growth kinetic parameters of the four cooling modes
were estimated. The results show that the growth order of MAP in four cooling modes is 1, while the value of
mass deposit constant is significantly affected by the cooling modes, which is the biggest under the nature cool-

ing mode. The analysis of the particle size distribution of MAP products indicates that the average diameter of
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MAP crystal is the biggest under the linear cooling mode.
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Fig. 1 Schematic diagram of experiment
(1)-(4) valve; (5) and (6)thermosat; (7)crystallizer;

(8)stirrer; (9) probe; (10)temperature record system
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Fig.2  Curves of temperature change under four cooling

modes
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Fig. 3 Concentration of MAP under four cooling modes
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Tab. 1 Optimal kinetics parameters under four cooling

modes

cooling mode  k./[g/(m*~min)] g  average error /%

a 375.414 1 1.04
b 1459.83 1 2.05
¢ 464.979 1 1.18
d 896.742 1 1.57
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Fig. 4  Different appearance of MAP crystals under four
cooling modes
(a) Linear cooling; (b) Nature cooling;

(¢) Isothermal cooling; (d) Stepping cooling
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