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Cooling Crystallization Kinetics of Potassium Nitrate in
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Abstract: The cooling crystallization process of potassium nitrate in K, NH; /Cl", NO; -H,O system was studied via
intermittent dynamic method. The moment transform method was applied to the experiment data, from which the kinetic
parameters were obtained with the least square method. The corresponding equations of the nucleation rate and the crystal

growth rate thus obtained during the crystallization process of potassium nitrate in this system are B’ =1.13x10"-
6.34x10" 1.14x10°

T YAC*” . Finally, the effects of the operation parame-

exp( JACH MY N and G =4.89x10° exp(—

ters were analyzed against these model equations. For the process of potassium nitrate produced through double decomposi-
tion reaction from potassium chloride and ammonium nitrate, the experimental results can provide basic data for crystallizer
design, and have some guiding significance for the optimization of crystallization operation.
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Tab.1 The composition of experimental materials
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Fig. 1 Experimental installation of crystallization kinetics
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Tab.2 Experimental data on cooling crystallization kinetics of KNO;

T/IK N,/ (rmin”™") AC/% M/ (kg'm™) B (m>s™") G/(ms™)
307.47 300 17.69 48.77 1.07 x 10° 1.05x 107
305.72 300 15.69 86.96 7.61x 10 5.46x107°
303.95 300 14.46 96.51 6.85x 10° 3.37x107°
307.61 400 18.39 71.07 1.66 x 10° 1.19x 10
305.87 400 17.04 85.39 1.03 x 10° 831x107°
304.11 400 15.91 101.79 7.59 x 10 3.89x107°
307.58 500 18.87 72.62 2.41x10° 1.38x 107
305.83 500 16.72 87.76 9.87 x 10° 4.65x 107
304.09 500 15.31 107.02 8.28 x 10° 3.96x107°
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Fig. 5 Experimental and calculated values of nucleation rate
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Fig. 6 Experimental and calculated values of growth rate
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