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Fig.1 Extraction rate of potassium with different

molar mass of Ba*
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Fig.2 Extraction rate of potassium at different temperatures
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Fig.3 Extraction rate of potassium at different times
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Fig.4 Comparison of extraction rate of potassium before

and after oxidation with different molar mass of Ba*
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Fig.5 X-ray photoelectron spectroscopy spectrum of

hydromica before oxidation
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Fig.6  X-ray photoelectron spectroscopy spectrum

hydromica after oxidation
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Fig.7 X-ray diffraction pattens of hydromica before

and after oxidation
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Fig.8 Schematic diagram of the potassium extraction

mechanism by oxidation method
3 & ik

ARSIl A AL K = B PR U T 2
Wi T e T 250  ACHeBH B+ (Ba® ) JEE /R i it
PEFE N 0.035 mol (K= BEE~ 0.2 g) N i
45 °C S BHA] 3 h, e AR R 33.78%. X [
Je AT XPS FRAEIERA 7K 25 B\ T4 25 B i1
V(b h V&) A4 VI, XRD IR 26 B 485
ENy R N (37 e S ay (A ME T AaeR I DL (3¢
N AT PRI . AL T oK = B TR ZS BN
PR S A, AR 2= (B A5 44 i B s
PECITHRA]  fifi 2 B F TR sS4 s HR U R

B

BB R ARMFAELEN 2 H g H3
JT RN TAR R 5 A ABF 0 Z 4

S E Wk

(1] XUZS. WA A B IR S SAR BT FE (D], TR AR
ez, 2005.
LIU Jie. Research on occurrence state of potassium —
rich rock and extracting potassium [D]. Shenyang:
Dongbei University, 2005.(in Chinese)

(2] RS BRERT, BT S VA VRS B IR 5 B IE A
TR K B[] A 815 ,2005,21 (B 1)) 172
174.

(3] hEMET Y. BER AR IE ST BT S 3 SR 1L

(U] A TH 50T, 2004, 33(7): 1-8.

[4] Varadachari C. Potash fertilizer from biotite [J]. Ind
Eng Chem Res, 1997, 36(11):4768-4773.

(5] T, HER, B SCA ARG S5 A BT
BUIR K JEERLT ). HuBRRHE R, 1996,15(3) : 59-63.
WANG Wan—jin, BAI Zhi-ming,MA Hong-wen. De-
velopments and prospects of extracting potash from in-
soluble potash ores [J]. Geological Science and Tech-
nology Information, 1996, 15(3):59-63.(in Chinese)

(6] Zih, HikaRE, FhEXS. JEHh & Bk LA BB AR ) 52

ot s ()] I TS5 TR, 1999,24 (1) -
80-83.
LUO Yi, DAI Fu-sheng, SUN Cheng—xing. Experi-
mental researches on K-releasing ability of potassium-—
bearing volcanic rocks somewhere[]]. Journal of Kun-
ming University of Science and Technology,1999,24
(1) :80-83.(in Chinese)

(7] SN, 2, o, 55 SALBEER IR IBGE AED
KA [J]. & EREA . ARBEART, 1997,
18(3):55-57.

ZHAO Li-gang,PENG Qing-jing, HUANG Cheng, et al.
Research on extracting potassium from the potash
feldspar with melting NaCl[J]. Journal of Jishou Uni-
versity ; Natural Science Edition, 1997,18(3):55-57.
(in Chinese)

(8] G R. BRSBTS AR AR R itk AR IR B

(1] R, 1996, 5(3):21-24.
HUANG Zhi -liang. The characteristics of paragenic
potassium—bearing shale under colloplane deposits and
the processes of soaking out potassium by alteration[J].
China Mining, 1996,5(3):21-24.(in Chinese)

[9] Kathsutoshi Tomita, Mitsuhiko Dozono.Formation of an
interstratified mineral by extraction of potassium from
mica with sodium tetraphenylboron[J]. Clays and Clay
Minerals, 1972(2) :225-231.

[10] AEES:. W R R A B R I5E 7 1 F e 1

KRBT ]. AR T, 1986(3) 20-26.
(1] 3R, FE2E02. SR AT I Jod I 38 ) 200 B
[J]. FRHE Tk, 1988(1) :29-33.
[12]  ESpU]. HEAE B ST A A TR OF5E)].
R S, 1989(1): 7-9.
(13]  WRERHT, XU, ENJT 8. & B0 DU R B S 0 S 3 B
FE[J1]. T Em M, 2007,16(10) : 98-102.
HAN Yue —xin,LIU Jie, YIN Wang-zhong. Study on
roasting extracting potassium from the potassium rich
shale[J]. China Mining,2007,16(10):98-102. (in
Chinese)
[14] XA, DoKRZE R P HRECCE A T 2w
[J]. WA 41,1995,15(4) : 100-104.

LIU Xin —cai. Technological processes of exiracting



44

T AR 4R

537 &

[15]

chlorine —free potassium fertilizer from different kinds
of cement kiln dust[J]. Journal of Mineralogy and
Petrology, 1995,15(4) :100-104.(in Chinese)
Foite. MERAE S B EIL A T BRAR K i
ST TR 1996(6) - 14-17.

W AbsC R ER AR 2, 2012

DENG Zhi-gan, FAN Gang,WEI Xu,et al. Pressure
leaching potassium from insoluble potassium —rich
shale [C]//The 2012 National Conference on Physical
Chemistry of Metallurgy Album.Beijing: The Chinese

[16] XA, ®hERHr, ENJTAE. & vUA 1 = K b ik Society of Rare Earths,2012. (in Chinese)
PRIBCEBEFE[)]. 9716, 2008, 17(4):31-35. (18] XUZLH:. HLB 1 X A6 S R4 ) 4~ fF
LIU Jie, HAN Yue-xin, YIN Wang-zhong. Potassium FRMIFETZ[D]. s I TRERE:, 2014,
extraction from potassium-rich shale by high pressure LIU Yi-wei. The mineralogical study and flotation pro-
hydrothermal method[J]. Mining and Metallurgy,2008 , cess for phosphorus and potassium associated ore and
17(4) :31-35.(in Chinese) phosphate tailing of Yichang area[ D]. Wuhan; Wuhan
[17] XBREEL, BERI, 2K, 55, RS S T R Institute of Technology,2014.(in Chinese)

FEHERRIESY [ C/2012 R4 ENR S P A 2R
Extracting potassium from hydromica by oxidation method and its mechanism

LI Zi-qian, HUANG Zhi-liang, MENG Peng, WEI Yu, CHENG Chang-lian, ZHANG Zhan-hui
School of Material and Engineering, wuhan Institute of Technology, Wuhan 430074, China

Abstract: To solve the problem that large amount of insolubility potash resources are not utilized effectively
in China,oxidation methods were used to extract soluble potassium ions from hydromica. The effects of the
using quantity of cation—exchanger (barium ions), reaction temperature and reaction time on the optimum
reaction conditions were explored. The oxidation mechanism and the changes of chemical structure in
hydromica were investigated by X -ray diffraction spectrometry and X —ray photoelectron spectrometry. The
result shows that the rate of extracting potassium is high when the mass ratio of barium ions is 0.035, the
reaction temperature is 45 C and the reaction time is 3 h. The coulomb effect was proposed to interpret the
extraction mechanism: the oxidation of trivalent vanadium ions in octahedral site to tetravalent vanadium ions
weakened the electrostatic force between potassium ion and tetrahedral sheet, then the exchange cations were
introduced to extract potassium without damaging hydromica’s structure. The extracting ratio of potassium from
hydromica reaches 35% by using oxidation methods.

Keywords: potassium; hydromica; oxidation method; coulomb effect
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