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Study on Crystallization Kinetics of Barium Sulfate in
Wet-process Phosphoric Acid

Jiang Lihong, Liu Zhonghua, Wang Yaming, Lin Qingyou

(Faculty of Biology and Chemical Engineering, Kunming University of Science and Technology, Kunming 650224)

Abstract The crystallization kinetics of barium sulfate in wet-process phosphoric acid and the effects
of Mg?, Fe®, AI** on crystallization were investigated. The relationship between nucleation rate and growth
rate of barium sulfate in wet-process phosphoric acid was presented. Fe3*, AI** inhibit the crystal growth
process, but Mg?* promote it. The coexistence of impurities inhibits the crystal growth process.
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Tab.1 Kinetic data of BaSO, crystallization in different residencetime
S R 7min M(glemd) Gl(pm/min) n’l[X10°ki/(cm® « ym)]  BY/[X 10°Ki/(cm? - min)]
1 10 0.0597 0.9681 7.68256 7.43749
2 20 0.0612 0.7134 5.12997 3.65972
3 40 0.0629 0.5768 3.86883 2.23154
4 60 0.0634 0.3884 2.15592 0.83736
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Fig.1 Therelationship between nucleation rate and growth rate of the crystal
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Fig.2 Theinfluenceof Fe*, Al** and Mg* on the growth rate of the crystal
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Fig.3 Theinfluence of Fe€* , Al* and Mg? on the nucleation rate of the crystal
1. Mgh: 2. A|3+: 3. Fe"“
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2 BaSoO,
Tab.2 Kinetic data of BaSO, crystallization in the coexistence of F~, Mg, AI* and Fe**
S Wk EU Y
7 P,0, SO,* F MgO Fe,0, Al,O, H'&

M/(glcm®)  GI(um/min) #%[X 10° #i/(cm?® -pm)] BY/[ X 10° 4/ (cm® - min)]

1 23 1.8 0.21 / / / / 0.0629 0.5768 3.86883 2.23154

2 23 1.8 0.21 0.5 0.8 1.3 / 0.0553 0.4177 7.75249 3.23822

3" 23 18 0.21 0.5 0.8 1.3 0.3 0.0537 0.4092 9.01986 3.69093
T R R
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