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Study on wet preparation of barium carbonate from industrial
by-product barium sulfate

ZHANG Jun, LIU Yan, ZHOU Kun™
(College of Materials and Chemistry & Chemical Engineering, Chengdu University of Technology,
Chengdu 610059, China)

Abstract: To achieve high-value resource utilization of the desulfurized barium sulfate by product from wet process
phosphoric acid production, this study developed a process route for preparing barium carbonate using desulfurized
barium sulfate as the raw material and sodium carbonate as the conversion agent. Via the direct conversion method, the
effects of reaction temperature , reaction time, stirring speed , sodium carbonate concentration, and liquid to solid ratio on
the conversion rate of barium sulfate were investigated. Experiments results showed that all parameters significantly
influenced the conversion rate.Under optimized conditions (90°C ,120 min, 150 rpm,3. 6 mol/L sodium carbonate ,liquid
to solid ratio of 6 : 1) ,the maximum conversion rate of barium sulfate reached 96. 46% ,and the purity of the obtained
barium carbonate was 96. 18% ,which can be returned to the desulfurization process for recycling use.Analysis indicated
that the suitable conditions enhanced the conversion rate by shifting the reaction equilibrium forward and intensifying the
mass transfer process. This process successfully converts industrial by product barium sulfate into high value added
barium carbonate, providing not only a new approach for managing solid waste from wet process phosphoric acid
production but also a theoretical basis and technical reference for the cleaner production of barium carbonate.

Key words: industrial by-product barium sulfate; barium carbonate; direct conversion method; sodium carbonate ;
wet-process phosphoric acid
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