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Effect of Heat Treatment on Crystalline Form Evolution of
Calcium Arsenate and Arsenic Leaching
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Abstract: Effects of roasting temperature and heating rate on the crystalline form evolution of calcium arsenate during
heat treatment were investigated. The heat-treated calcium arsenate was leached by strong acids ( sulfuric acid, nitric
acid, hydrochloric acid, aqua regia) , and the relationship between the crystalline form of calcium arsenate and arsenic
concentration in leaching solution was investigated. The results show that calcium arsenate undergoes significant
crystalline form transition during roasting process, and higher roasting temperature can result in higher degree of
crystallization. The heat-treated calcium arsenate is leached with acids and it is shown that less arsenic is leached out as
the roasting temperature rises. After calcium arsenate is subjected to roasting at 500 °C , the concentration of arsenic in
the leaching solution can meet GB 5085.3—2007. After calcium arsenate is subjected to a roasting process at 900 “C and
above, the concentration of arsenic in the leaching solution satisfied GB 3838—2002.
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Table 1 ~ XRF analysis of calcium arsenate %
Ca As 0 HAy
21.91 34.94 40.32 2.83
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Fig.1 XRD pattern of calcium arsenate
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Fig.2 XRD patterns of calcium arsenate roasted at 700 °C

with different heating rates
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Fig.3 XRD patterns of calcium arsenate before and after roasting

at different temperatures
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Fig.4 FTIR spectra of calcium arsenate before and after roasting

at different temperatures
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Fig.5 SEM images of calcium arsenate before and after roasting at different temperatures
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Fig.6  EDS patterns of calcium arsenate before and

after roasting at 1 000 °C

T2 REERS 1000 C KEEERHERSS EDS TTEAM (REHE)

Table 2 EDS elemental analysis of calcium arsenate before and

after roasting at 1 000 °C %

FE i 0 As Ca Fe Al S cl
SR 36.61 34.62 21.86 4.48 129 099 0.15
1000 CHB8)5 4024  33.60 21.58 3.83 0.63 0.06 0.06
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Fig.7 Concentration of arsenic in hydrochloric acid leaching solution

of calcium arsenate after roasting at different roasting temperatures
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Fig.8 Concentrations of arsenic in leaching solution of

calcium arsenate roasted at different temperatures with strong acid
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Table 3 Concentrations of arsenic in leaching solution of

calcium arsenate roasted at different temperatures
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600 1.296 2 GB 5085.3—2007
700 0.7016 5 mg/L
800 0.2027
900 0.096 2 GB 3838—2002
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