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Preparation of nano calcium sulfate from by-product calcium fluosilicate in wet-process
phosphoric acid production
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Abstract: Nano calcium sulfate is prepared using by-product calcium fluorosilicate in wet-process phosphoric
acid production and sulfuric acid as raw materials, sodium dodecyl benzenesulfonate and glycol as surfactants.
The gas produced by the reaction is used to produce anhydrous hydrogen fluoride and silicon tetrafluoride
products. The effects of reaction temperature, reaction time, amount of sulfuric acid, amount of glycol and
calcining temperature on yield of nano calcium sulfate products are investigated. The results show that the
optimal reaction conditions are as follows: Reaction temperature is 90 “C, reaction time is 90 min, the mole ratio
of sulfuric acid and calcium fluorosilicate is 1.03, the mass ratio of sodium dodecyl benzenesulfonate and glycol
to calcium fluorosilicate are 0.01 and 0.02 respectively, and the calcination temperature is 600 “C. Under the
optimal process conditions, nano calcium sulfate products with particle size of 90 nm and purity of 99.0% to
99.5% can be produced, effectively solving the problems of calcium sulfate pollution and stacking while
recovering fluorine resources.
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Table 1 Apparatus used in the experiment of producing

nano calcium sulphate with sulfuric acid
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Fig. 1 Preparing process of nano calcium sulphate with

calcium fluorosilicate
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Fig. 2 Effect of reaction temperature on the yield of fluorine
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Fig. 3 Effect of calcium sulfate dosage on the yield of fluorine
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Fig. 4 Effect of reaction time on the yield of fluorine
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Fig. 5 Effect of calcination temperature on the average

particle size of calcium sulfate
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Fig. 6 Effect of ethylene glycol dosage on the yield of fluorine
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Fig. 7 Particle size distribution of calcium sulphate
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