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Abstract: Ethanol-calcium method was proposed, and the metastable vaterite phase of CaCO; was synthesized by
this method, i.e. the complex compound between CaCl, and ethanol reacted with Na,CO; aqueous solution. Effects
of aging time and reaction temperature on the polymorphs and morphologies of CaCO; were investigated, and the
comparative study on the synthesis of CaCOj; via ethanol-water binary solvent (EWBS) method at the same condi-
tions was carried out. XRD results indicate that the fraction of vaterite in the product decreases with the aging time
prolonging and reaction temperature increasing in both systems. However, the fraction of vaterite in the product
prepared by ethanol-calcium method is much higher than that in the product prepared by EWBS method, and the
stability of vaterite prepared by ethanol-calcium method is also much better. SEM observation shows that the mor-
phologies of vaterite and calcite are their typical sphere and rhombohedra, respectively.
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Fig. 1 XRD patterns of CaCO; prepared from ethanol-calcium
method (a-e) and EWBS method (f-j) after aging for different
time

(a, £) 0 min; (b, g) 20 min; (c, h) 90 min; (d, i) 22 h; (e,j) 42 h
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Table 1 Phase compositions of CaCO; prepared
at different conditions

Aging Temperature/ *Polymorphs/%  **Polymorphs/%
time/min C Vaterite Calcite Vaterite Calcite
0 20 90.4 9.6 46.5 53.5
20 20 84.4 15.6 12.3 87.7
90 20 83.5 15.9 10.5 89.5
1320 20 82.5 17.5 0 100
2520 20 81.4 18.6 0 100
60/10" 0 85.8 14.2 571 42.9
60/10" 20 84.1 15.9 44.3 55.7
60/10" 40 73.3 26.7 22.6 77.4
60/10" 60 70.2 29.8 0 100
60/10" 80 64.8 352 0 100

* CaCO; prepared from ethanol-calcium method; ** CaCO;
obtained from ethanol-water binary solvent system. * The aging
times are 1 h and 10 min for ethanol-calcium method and
EWBS system.
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Fig. 2 SEM images of CaCOj; prepared from ethanol-calcium
method (a-d) and EWBS method (e-h) after aging for different

times
(a, ) 0 min; (b, f) 20 min; (c, g) 90 min; (d, h) 42 h
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Fig. 3 XRD patterns of CaCO; prepared from ethanol-calcium
method (a-¢) and EWBS method (f-j) at different reaction tem-
peratures
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Fig. 4 SEM images of CaCO; prepared from ethanol-calcium
method (a-e) and EWBS method (f-) at different reaction tem-
peratures

(a, ) 0 C; (b, g) 20 'C; (c, h) 40 C; (d, 1) 60 C; (e, j) 80 'C
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Fig. 5 The reaction process of ethanol-calcium method
(a) Homogeneous anhydrous ethanol; (b) Formation of CaCl,-6C,HsOH complex and complex solution; (¢) Decomplexation of CaCl,-6C,HsOH
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