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Table 1 Main chemical composition of serpentine and green vitriol %
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Fig. 1 XRD pattern of serpentine
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Fig. 2 XRD pattern of green vitriol
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Fig. 3 Effect of roasting temperature on leaching

rates of magnesium and nickel
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Fig. 4 XRD patterns of calcine obtained at

different roasting temperatures
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serpentine on leaching rates of magnesium and nickel
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Fig. 8 XRD patterns of calcine obtained at different

mass ratio of green vitriol and serpentine
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rates of magnesium and nickel
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Fig. 11 Effect of mass concentration of (NH, ),CO; on

precipitation rates of metal ions in leaching solution
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precipitation rates of metal ions in leaching solution
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Fig. 14 XRD patterns of precipitates obtained at

different mineralization temperatures
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different mineralization temperatures
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Separation and Recovery of Nickel from Serpentine and Co-mineralization of CO,

CHEN Shengguo'?,FENG Xiaobo' , MA Daigiang' , GAN Daifu' ,CHEN Yan',
YUAN Zeng'?,CAO Wen’,LIU Qingcai’

(1. Chongqing Gas Field s Petro China Southwest Oil & Gas field Company sChongging 400707 ,China;
2. Chongqing Gas Group Co. ,Litd. ,Chongqing 400020,China;
3. College of Material Science and Engineering ,Chongqing University ,Chongqging 400044 ,China)

Abstract : The separation and recovery of magnesium and nickel from serpentine and the co-mineralization of
CO; using green vitriol roasting—water leaching—ammonium carbonate precipitation process was
investigated. The effects of roasting temperature, green vitriol to serpentine mass ratio and roasting
time on the leaching rates of magnesium and nickel during sulfuric acid roasting were examined.
Additionally, the influence of ammonium carbonate concentration and mineralization temperature on
the precipitation rates of magnesium and nickel in the leachate during the mineralization reaction
(resulting in the formation of magnesium carbonate precipitate) was evaluated. The effects of
ammonium carbonate concentration and mineralization temperature on the precipitation behavior of
metal ions and the microstructure of the precipitates were also explored. The results demonstrate that
under the optimal roasting conditions of temperature of 670 °C ,green vitriol to serpentine mass ratio of
5/1,and roasting time of 90 min,the leaching rates of magnesium and nickel can reach 89% and 85%,
respectively. During the mineralization reaction, with an ammonium carbonate mass concentration of
150 g/L and mineralization temperature of 80 °C, the precipitation rate of Ni*" is less than 5%, while
Mg®" and Fe*" precipitate at rates of 97 % and 100 %5 , respectively. With the increase of the mass concentration
of ammonium carbonate, the precipitate transforme from Ni; Fe, (CO;) (OH) ;4 * 4H, O to MgCO, * 3H, O,
and then to (NH,); Mg (CO;), * 3H, O. With the increase of mineralization temperature, the
precipitate gradually shifted from (NH,), Mg(CO;), ¢ 3H, O to Mg; (CO;), (OH); ¢ 4H, O. The
morphology of the magnesium carbonate precipitate is rod-like at low temperatures and plate-like at
high temperatures. The experimental results can provide a novel approach for nickel extraction from
serpentine, CO,reduction processes,and the efficient utilization of waste ferrous sulfate.

Key words: serpentine; green vitriol; CO; ; co-mineralization; sequestration; magnesium ; nickel;recovery





