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Table 2 Adsorption energy of water molecules on mineral
surface
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Fig. 4 Adsorbed model of sodium alginate molecule on the mineral surface (a)sodium alginate (b) scheelite (c) calcite
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Table 3 Adsorption energy of sodium alginate molecules on
mineral surface
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Table 4 Adsorption energy of sodium alginate on mineral
surface ( in water)
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Fig. 5 Adsorbed model of sodium oleate molecule on the mineral surface: (a) sodium oleate; (b) scheelite; (c) calcite
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Table 5 Adsorption energy of sodium oleate molecule on
mineral surface
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Table 6 Adsorption energy of sodium oleate on mineral surface
(in water)
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Table 7 Adsorption energy of sodium oleate on mineral surface
after the action of sodium alginate
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Fig. 6 Density of states of sodium alginate on mineral surface
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First—principles Study on Sodium Alginate Enhanced Sodium Oleate for Flotation
Separation of Scheelite and Calcitee
WANG Sen, LIANG Dong, BU Xianzhong, WAN He, XUE Jiwei, ZHANG Chonghui, SONG Xuewen

School of Resource Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China

Abstract: Flotation separation of scheelite and calcite has been a hot research topic. The effect of sodium alginate on the
flotation separation of scheelite and calcite in a sodium oleate system was investigated, Density functional theory was used
to establish three adsorption models of water—mineral, sodium alginate—mineral, and sodium oleate—mineral, respectively
compared the differences in adsorption energy. The results of the study showed thatwhen the dosage of sodium oleate was
50 mg/L, sodium algina was 10 mg/L, and the pH = 9, the recovery of calcite could be controled to 5.20%, while the
recovery of scheelite could reach to 83.20%, which showed a significant effect. The molecular simulation results indicated
that sodium alginate adsorped on both surface, but the adsorption energy of calcite was stronger than scheelite. After
adsorption of sodium alginate, the adsorption energy of sodium oleate on calcite was 43.20 kJ/mol, the adsorption energy of
sodium oleate on scheelite was —136.32 kJ/mol. The results demonstrate alginate can selectively inhibit calcite in sodium
oleate without affecting scheelite,The AFM image observed also confirmed that a large amount of sodium alginate was
adsorbed on the surface of calcite, also provided constructive advice for the separation of scheelite and calcite.

Keywords: scheelite; calcite; sodium alginate; first principles; AFM

SIRME: AR, B, b RE, SEf, BEERh, TR, RS0 W RS A T R AN T e 388 VB S U i SR — MR IR R (] R
5, 2023, 43(6): 79-85.
WANG Sen, LIANG Dong, BU Xianzhong, WAN He, XUE Jiwei, ZHANG Chonghui, SONG Xuewen. First—principles study on
sodium alginate enhanced sodium oleate for flotation separation of scheelite and calcitee[J]. Conservation and Utilization of Mineral
Resources, 2023, 43(6): 79-85.

% &5 B 3k : hitp://kebhyly.xml-journal.net E-mail: kebh@chinajoumal.net.cn



	引 言
	1 实验原料与计算方法
	1.1 实验原料
	1.2 实验方法
	1.3 模型与计算
	1.4 原子力显微镜检测

	2 实验结果与讨论
	2.1 海藻酸钠抑制剂用量对单矿物浮选行为的影响
	2.2 水体系中药剂与矿物表面的吸附模型与计算
	2.2.1 水分子在白钨矿（111）表面、方解石（104）表面的吸附
	2.2.2 海藻酸钠分子在白钨矿（111）表面、方解石（104）表面的吸附
	2.2.3 油酸钠分子在白钨矿（111）表面、方解石（104）表面的吸附
	2.2.4 海藻酸钠在矿物表面吸附模型的态密度分析

	2.3 AFM成像结果

	3 结论
	参考文献

