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Influence of Coaxial Mixer on Cooling Crystallization

WANG Bo, ZHANG Yubo, LIU Baoqing

(Tnstitute of Process Equipment, Zhejiang University, Hangzhou 310027, China)

Abstract;In the process of industrial crystallization, it is generally expected that the crystal products have uniform
particle size and regular crystal shape. Considering the coaxial mixer with outer blade can effectively promote mass and
heat transfer in the crystallization process, the effects of parameters such as rotation speed, agitator blade type and
stirring mode of inner and outer blade on crystal size distribution and crystal morphology of crystallization products by
taking the coaxial mixer as the research object. In addition, the predictive formula of nucleation and growth rate of
potassium chloride was established according to the kinetic parameters of crystal nucleation growth measured at different
rotational speed. The results show that the median crystal size obtained by coaxial mixer is significantly higher than that
of uniaxial stirring, but the dispersion of crystal distribution increases due to the presence of outer blade;there is an
optimal rotation speed to maximize the crystal size and make the crystal size distribution more concentrated; it is more
suitable for crystallization operation when the inner and outer blades are rotating in the same direction with the axial flow
or mixed flow blades. The predictive formula of nucleation and growth rate of potassium chloride can provide certain
theoretical reference for industrial crystallization.
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Table 1 Solubility of KCI at different temperatures

R/ C R/ (g g7")
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Experimental platform
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Table 2  Size parameters of agitator

B4l 4% D/mm PN4% d/mm W D/T
= 244 192 0.94
ek = 100 40 0.38
130 40 0.50
160 40 0.62
6 Bl iR s 130 40 0.50
6 HM iR Gt 130 40 0.50
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Figure 3 Experimental flow graph
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Figure 4  Crystal morphology at different rotational speeds of outer blade
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Figure 5 Size distribution at different

outer blade speeds
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Figure 6 Median crystal size and volumetric
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Figure 7 Crystal morphology at different rotational speeds of inner blade
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Figure 8 Size distribution at different
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