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Preparation of high-purity calcium solution by closed mechanical
activation leaching of carbide slag

DENG Chaoqun ZOU Xiaoping WANG Haibei LI Shili QIN Zhixing
(BGRIMM Technology Group, Beijing 100160, China)

Abstract: Calcium carbide slag is an alkaline hazardous waste generated in industrial production
processes. Utilizing the slag for CO, solidification will help achieve the “carbon peak and carbon neutrality”
goal as soon as possible. In alkaline environments, ammonium chloride leaching agents can selectively
leach Ca, separating Ca from other impurities in carbide slag to prepare the high-purity calcium-containing
solution. Then, the obtained calcium-rich solution is reacted with CO, to prepare high-purity calcium
carbonate, achieving solid waste resource utilization. Using ammonium chloride as the leaching agent and a
ball mill as the leaching reaction equipment, a closed mechanical activation method was employed to
investigate the effects of process parameters such as leaching agent dosage, mechanical stirring speed,
reaction time, and liquid-solid ratio on the Ca leaching rate in carbide slag. The results show that under the
optimal reaction conditions of 1. 1 times the theoretical amount of ammonium chloride, a ball mill speed of
500 r/min, a reaction time of 10 min, and a liquid-solid ratio of 4 ¢ 1, the Ca leaching rate could reach
89.76% , and the Ca concentration in the filtrate could reach as high as 79. 4 g/L, which could be used for
subsequent experiments. Compared to conventional leaching method, the closed mechanical activation
method can increase the Ca leaching rate by 3 percentage points and significantly reduces ammonia
volatilization, ensuring a good operating environment.
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Table 1 Main metal elements in carbide slag /%
JLR Ca Cu Fe Al As Ba Be Bi
= 50. 47 <Z0. 005 0. 27 0.48 0.010 0. 006 <20. 005 <Z0. 005
LR Cd Co Cr Li Ni Pb Sh Sn
S <20. 005 <Z0. 005 <20. 005 <Z0. 005 <Z0. 005 0.037 0.029 0.015
L Sr Ti v Zn si Mg Mn
=hi s 0. 046 0.018 <20. 005 <Z0. 005 1. 54 0.061 <20. 005
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Fig. 1 TG-DSC curves of carbide slag
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Fig. 2 XRD pattern of carbide slag
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Fig. 3 SEM image of carbide slag
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Fig. 4 Effect of ammonium chloride dosage on

calcium leaching rate in carbide slag
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Fig. 5 XRD patterns of leaching residue

(DSZ-2 and DSZ-3 are codes for leaching residue samples)
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Table 2 Effects of ball mill speed on the leaching

rate of Ca in carbide slag
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Table 3 Effects of reaction time on the leaching

rate of Ca in carbide slag
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Table 4 Comparison of Ca leaching rate between mechanically activated leaching and conventional leaching

B2 LA T /g S B[]/ min T /g Ca R/ %
CAVIRIR XA 100 10 18.73 89.76
%% LB £k 100 30 19.2 90. 08
HHE 100 10 21. 37 87.03
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Fig. 6 Effects of liquid-solid ratio on the leaching

rate of Ca in carbide slag
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