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Table 1 Chemical composition of the potassium-rich shale
5% Si0, MgO Fe,054 ALO; TiO, Ca0 K,0
e )40 % 58.11 0.52 2.64 12.75 1.1 5.32 10.19
WFs HHE.2014-04-16
PEZE AT S (1989-), 55 WAL E B WL A58 7 ] LA T SRR R A



512 39

HESEIE. - A

HR R AR A 23

R2 WBWHHAERS

Table 2 Chemical composition of the potassium-rich phosphate
I P,0, Si0, Ca0 Fe, 0, AlLO; K,0 Na,O
Tt 0 % 29.35 12.61 5.61 0.58 0.36 0.45 0.4
Hi% CO, F Cl | Bsu As
FUE U % 6.75 2.9 0.04 0.005 11.9 0.368
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Fig.1  Effects of the sulfuric acid concentration

on the extraction of potassium
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Fig.2  Effects of reaction time on the

extraction of potassium
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Fig.3  The relationships of reaction time

and reaction temperature
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Fig4  Effects of the mass ratio of mine
on the extraction of potassium
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Fig.5 Effects of the sulfuric acid concentration

on the extraction of potassium
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Fig.6 Effects of dosage of sulfuric acid

on the extraction of potassium
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Fig.7 Effects of reaction time on

the extraction of potassium
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Extracting potassium from mineral powder of potassium-rich
shale by sulfuric acid

TIAN Bao-bao'* WANG Yan' L WAN Ge—zhi' , WANG Ya' , CHEN Jin—fang'’
1.School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2. Hubei zhongfu chemical group co., ltd., Yichang 443100, China;
3.Key lab for Green Chemica Precess (Wuhan Institute of Technotogs), Ministry of Edneation,Wuhan 430074 ,China

Abstract; To utilize the slightly soluble potassium resources effectively from the potassium-rich shale
produced in Hubei Province, we first extracted potassium by sulfuric acid directly, then added a mass
ratio of phosphorite in the ore and extracted potassium by sulfuric acid. The influences of mass ratio,
concentration of sulfuric acid, dosage of sulfuric acid and reaction time on extracting potassium were
studied. The results show that the potassium leaching rate is 12% using sulfuric acid directly under the
room temperature and the normal atmospheric pressure; the higher leaching rate is got while extracting
potassium from potassium-rich shale with phosphorite as the additive by sulfuric acid; the optimum
conditions for the leaching are sulfuric acid concentration of 60% ,mass ratio of 0.8, sulfuric acid of
4 ¢/ml, reaction time of 2 h, finally the leaching rate of potassium reaches about 73%.

Keywords: potassium-rich shale; extracting potassium by sulfuric acid; phosphorite
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