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Preparation of strontium carbonate from celestite concentrate
and its solution chemistry mechanism

LI Guang-hui, LIU Mu-dan, HUANG Wu-hua, JIANG Tao, FAN Xiao-hui

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The technology and mechanism of solution chemistry of preparation of strontium carbonate by double
decomposition from celestite concentrate were investigated. The results indicate that the maximal SrSO, conversion
reaches 97.77% when Na,COj; is used as the reagent, but the maximal conversion of SrSO, is only 78.66% when
(NH4),CO; is used. The investigation results of solution chemistry principles show that CO%f ion is the actual
conversion agent in this reaction system. CO g_ irons take up the dominate position when the pH value is greater than
10.3, which benefits to the conversion. However, when the pH value is lowered to 8.5, the CO %7 molar fraction in
liquor almost decreases to zero and SrSO,4 conversion reaction therefore nearly ceases. The detected results show that the
pH values of (NH,4),COjs solution in this research are between 8.63~8.79 at 25°C, while the pH value of Na,CO; solution
is greater than 11.0, therefore, the difference of pH values within the reaction systems is the basic reason why the
conversion and reaction rate of SrSO, by Na,COs is much higher than that by (NH,),CO;.
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Table 1 Main chemical composition of celestite concentrate

(mass fraction, %)

SrO BaO CaO MgO
42.79 1.11 11.90 3.79
SiO, Al 04 Na,O K,O
3.25 1.01 0.29 0.28

1.1.2 AL

KPR T R AR 6 3 A
IR, SR 2 Fryl. R 2 nIEH, K SrSo,
ARG T BE RS, BRI 30% 45 4 4 E
75.28%, {H5IC[FIIN, 24 CaCO; & 2 JR A Ay
e, 183 14.69%.

T2 OREARE L AR AR
Table 2 Mineralogical composition in celestite concentrate

(mass fraction, %)

SrS0, SrCO; BaCO; BaSO,
75.28 0.45 0.029 1.58
CaCO; MgO Ig"

14.69 3.79 9.04

1) Ig: Ignition
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Fig.1 Effect of temperature on conversion of SrSO, (Ratio of
liquid to solid is 5/1, stirring rate is 300 r/min, molar ratio is
1.2)
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Fig.2 Effect of time on conversion of SrSO, (Ratio of liquid

to solid is 5/1, stirring rate is 300 r/min, molar ratio is 1.2)
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Fig.3 Effect of stirring rate on conversion of SrSO, (Ratio of

liquid to solid is 5/1, molar ratio is 1.2)
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Fig.4 Effect of conversion reagent concentration on
conversion of SrSO,4 (Ratio of liquid to solid is 5/1, stirring rate

is 300 r/min, molar ratio is 1.2)
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Fig.5 Molar fraction of ions under different pH values in

Na,COj; solution at 25 C
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Fig.6 Molar fraction of ions under different pH values in
(NH,),COs solution at 25 'C
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Fig.7 pH value of different concentrations of Na,CO;

solution at 25 °C
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75 C. WK 5:1. Na,CO; #JE 1.1 mol/L.
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