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Synergistic Regulation of Crystal Morphology and Particle Size of o - Hemihydrate Gypsum
Under the Action of Malic Acid and Glycerol
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(1. School of Resource Environment and Safety Engineering, Hunan University of Science and Technol-
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Abstract ; The preparation of high — strength o — hemihydrate gypsum with high value — added is an
important way to expand the utilization. The crystal morphology and particle size of a — hemihydrate
gypsum are important factors affecting its mechanical strength. Here, we investigated in deep the
influence of the malic acid addition and the glycerol concentration on the crystal morphology and
particle size with the reaction medium of glycerol solution and the crystal modifier of malic acid. It
was found that malic acid regulated the crystal morphology by complexing adsorption with the calci-
um sites on the surface of a — hemihydrate gypsum crystal. The main function of glycerol was to
control the crystal size, which was not achieved by glycerol adsorption directly on the surface of the
crystal or affecting the adsorption of malic acid. Finally, crystal morphology and particle size of o
— hemihydrate gypsum were synergistically controlled by adjusting malic acid addition and glycerol
concentration, and the crystals with similar morphology and different particle size were prepared.
The crystals with average size of about 18 m were prepared with the glycerol concentration of 45%
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and the malic acid addition of 37.09 x 10 "* mol - kg™'. Meanwhile, the crystals with average size

of about 5 wm were generated with the glycerol concentration of 75% and the malic acid addition of

18.54 x10 * mol - kg ™',

Key words: flue gas desulfurization gypsum; o —hemihydrate gypsum; glycerol; malic acid; par-

ticle size ; morphology
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Fig. 1 XRD spectrum of FGD gypsum
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Fig.2 Diagram of experimental setup
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Fig. 3 XRD spectrum of a — hemihydrate gypsum prepared
under different malic acid concentrations ( mol/kg) with the
solution of glycerol (65% ) — water — sodium at 90 °C
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thecrystal morphology and particle size of o — hemihydrate
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Fig. 7 Influence of glycerol content (% ) on the crystal
morphology and particle size of o —hemihydrate gypsum
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Fig. 9 FT - IR spectra of a — hemihydrate gypsum
prepared under the different glycerol concentrations
and malic acid additions in the solution of glycerol
— water — sodium chloride at 90°C
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prepared under the different glycerol concentrations and
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water — sodium chloride at 90 °C
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Fig. 11 Ca 2p,,; XPS of a — hemihydrate gypsum prepared under

the different glycerol concentrations and malic acid additions in
the solution of glycerol — water — sodium chloride at 90 “C
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Fig. 12 Crystal morphology and particle size distributions
of o —hemihydrate gypsum prepared under the different
glycerol concentrations and malic acid additions in the
solution of glycerol — water — sodium chloride at 90 C
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Fig. 13 Average lengths, widths, and aspect ratios of
o — hemihydrate gypsum prepared under the different
glycerol concentrations and malic acid additions in the
solution of glycerol — water — sodium chloride at 90 C
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