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Table 1 XRF results of serpentine samples

MgO Sio, Fe,0; Al O, Ca0

P,0, Cr,0, K,0 SO,

43.72 54.28 0.458 0.124

0.125 0.0277 0.0125 0.003
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Fig.1 Effect of quantity of adding ethanol on crystallization
rate of magnesium sulfate
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sulfate
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Table 2 Box-Behnken experimental design matrix and results

A=) A/min B/°C C/mL TR IR EEAT H 2/%
1 60 25 60 91.83
2 100 25 30 61.52
3 60 25 60 90.26
4 60 15 90 76.98
5 60 25 60 90.44
6 20 35 60 86.23
7 60 25 60 88.23
8 100 15 60 93.71
9 60 35 30 54.6
10 100 25 90 88.74
11 100 35 60 83.23
12 60 25 60 89.21
13 20 25 30 58.08
14 60 15 30 68.59
15 60 35 90 89.59
16 20 15 60 85.21
17 20 25 90 81.16
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Table 3 Response surface analysis of variance
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Fig.4 Comparison of Magnesium sulfate precipitates model
prediction with experimental data
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Fig.5 Response surface and contour plots for magnesium sulfate crystallization efficiency
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Study on Optimization of Extracting Magnesium Sulfate from Acid-
leaching Eluent of Serpentine by Solventing-out Crystallization

Peng Xiangyu', Liu Wenbao', Liu Wengang', Wang Zhen®, Yu Xi'
(1.School of Resources & Civil Engineering, Northeastern University, Shenyang, Liaoning, China;
2.Engineering Project Management Office of 96854 Unit, Shenyang, Liaoning, China)

Abstract: In order to make full use of China's non-metallic mineral resources containing magnesium, and

improve the comprehensive recovery rate of magnesium in serpentine, a new process of enriching
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magnesium from serpentine leaching solution at normal temperature and pressure was proposed. In this
process, the solution crystallization method was used to recover the magnesium from the acid leaching
solution of serpentine. The test conditions were optimized by response surface methodology to determine the
optimal crystallization process conditions. In this study, response surface method was employed to optimize
test conditions and select the best crystallization process conditions. In addition, the effect and interaction of
crystallization time, temperature, and absolute ethanol consumption on magnesium sulfate crystallization
efficiency were study. The results showed that the magnesium sulfate crystallization efficiency reached
93.52% under the optimum condition (crystallization time: 97 min, crystallization temperature: 18°C and
absolute ethanol consumption: 68 mL). Moreover, the absolute ethanol consumption exhibited significant
influence on magnesium sulfate crystallization, while temperature had the least effect, and the interaction
between absolute ethanol consumption and crystallization temperature or time was significant. The
crystalline product was rod-shaped magnesium sulfate hexahydrate, which met the production requirements
of domestic class IV MgSO,-nH,O products.

Keywords: Solventing-out crystallization; Serpentine; FEluent; Magnesium sulfate; Response surface
methodology
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Experimental Research on Influencing Factors of High-purity Ferro-
Phosphorus and Silicon Thermal Method

Lin Baoquan', Pang Jianming®, Song Yaoxin®, Li Shiwen', Yue Jintao'
(1.Central Iron & Steel Research Institute, Beijing, China; 2.Resource Application and Alloy Materials
Division, China Iron and Steel Research Institute Group, Beijing, China)
Abstract: In this study, phosphate rock and iron powder were used as raw materials, and industrial silicon is
used as a reducing agent. Through orthogonal experiments, the effects of smelting temperature, holding time
and silicon ratio on the carbon content, titanium content, phosphorus content and the recovery rate of
phosphorus in ferro-phosphorus alloy products are studied. The results show that the carbon content in ferro-
phosphorus alloys obtained in the experiment is less than 0.043%, and the titanium content is less than
0.036%. The order of the degree of influence of various factors on the phosphorus content and the recovery
rate of phosphorus from large to small is: silicon ratio, smelting temperature, holding time. The best process
conditions for preparing ferro-phosphorus alloy by electro-silicothermic process are smelting temperature of
1390 C, holding time of 60 min, and silicon ratio of 1.2. Under these conditions, the ferro-phosphorus alloy
has a carbon content of 0.010%, a titanium content of 0.036%, and a phosphorus content of 27.78%. The
recovery rate of phosphorus was 96.49%.
Keywords: Phosphorus ferroalloy; Orthogonal experiments; Electro-silicothermic process; Recovery rate of
phosphorus
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