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Process and Mechanism of Vaterite Calcium Carbonate Preparation from
Calcium Carbide Slag

LI Yubei, LIU Songhui, ZHU Jianping, ZHAO Ruiqi, GUAN Xuemao

(School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: To make high valued use of calcium carbide slag and to sequester CO,, high purity spherical vaterite calcium
carbonate was prepared by carbonation method using calcium carbide slag as raw material and glycine (Gly) as an
additive. The process of calcium carbide slag-CO, reaction was under atmospheric pressure. The effects of Gly doping
on the content of product vaterite and the stability of vaterite were investigated by scanning electron microscopy and
X-ray diffraction, and the mechanism of vaterite formation and the recycling of Gly in filtrate were discussed. The
results show that the content of vaterite tends to increase and then decrease with the increase of Gly doping. The
prepared vaterite has good thermal stability. During the formation of vaterite, calcium carbonate is converted from
calcite and small needle-like aragonite crystals by agglomeration, dissolution and precipitation to spherical vaterite
with rough protrusions on the surface. Gly in the filtrate can be recycled for the preparation of vaterite without affecting
the content of vaterite. The calcium carbide slag-CO, reaction method is a simple, low-cost and less polluting new
process for the preparation of vaterite.
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Table 1 Chemical composition of carbide slag
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Fig. 1 Particle size distribution of calcium carbide slag
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Fig.2 XRD patterns of reaction products in calcium carbide
slag-CO, system at different n(Gly) /n(Ca) values
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Fig. 3 CaCO, contents of reaction products in calcium carbide
slag-CO, system at different n(Gly)/n(Ca) values
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Fig.4 FTIR spectra of reaction products in calcium
carbide slag-CO, reaction system at different
n(Gly)/n(Ca) values
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Fig. 5 Particle size distribution of sample Gly-2
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Fig. 6 SEM images of sample Gly-2
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Table 2 Mass of vaterite synthesized from unit mass carbide slag

n(Gly)/n(Ca) m(carbide slag)/g m(synthetic product)/g m(vaterite)/g m(vaterite)/ m(carbide slag)

0 17.74 10. 50 0 0

1.5 17.74 10. 40 9.16 0.52

2.0 17.74 10. 60 9.77 0.55

2.5 17.74 10. 50 9.67 0.54

3.0 17.74 10. 60 9.72 0.55
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Fig.15 XRD patterns of reaction products in calcium carbide

slag-CO, system at different pH values
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