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Study on acid leaching of potassium extraction from potassium

feldspar-hydrochloric acid-calcium fluoride system
RONG Jing-jing'”, XIE Fei-dong'”, HUA Quan-xian'*, SUN Meng-yi'?,
HU Zhao-xia'*, CHEN Ze-hao'*"
(1.School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.National Research and
Promotion Center for Calcium, Magnesium and Phosphorus Compound Fertilizer Technology, Zhengzhou 450001, China)

Abstract: The reserve of soluble potassium resources is limited in China, but that of the insoluble is abundant.In
this paper, the acid leaching process of potassium feldspar-HCl-CaF, system was investigated. The effects of reaction
temperature , reaction time, hydrochloric acid concentration and CaF, mass on the leaching rate of potassium were
investigated by single factor and response surface optimization experiments.The results show that the order of influence of
various factors on potassium leaching rate was : hydrochloric acid concentration>reaction temperature>reaction time>Cak’,
mass.The optimal process conditions are hydrochloric acid concentration of 4 mol/L, reaction temperature of 210.4%C ,
reaction time of 178 min and the mass of potassium feldspar to calcium fluoride is 1:0. 699, under which the leaching
rate of potassium was 73. 51% ,which is similar to the predicted value of 71. 07%.The crystal structure , microstructure,
and surface functional groups of the reaction products were analyzed.The results show that HF releases potassium ions by
destroying the Si-O-Al skeleton structure of potassium feldspar, and the protonation of hydrochloric acid can accelerate
this process.
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3 190 180 4.5 0.7 56.73
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7 210 160 4.0 0.8 67. 82
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22 230 200 4.0 0.7 63. 89
23 190 180 4.0 0.8 63. 87
24 210 180 3.5 0.8 60. 11
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B2 4.35 14 0.3104

KW 2,21 10 0.2213  0.415  0.8818 A3
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