524 %58 4 TEEEEEFR 2014 4 4 J1
Volume 24 Number 4 The Chinese Journal of Nonferrous Metals April 2014

TEHES: 1004-0609(2014)04-1099-11

WA YERMERX BTS2 BIT AR

AL, deekh? JhEem!

(1. JULZERE A2 5358 TRE0E, JLiL 332005;
2. R AL TR, KD 410083)

OB A Y A R L DB R 2 B R A 2 (R AR AU, AT B (CGMCC1.2411)hf
BATUAE AR R, TR R b B OUE ZR AR PRI A B T R DR B X K St AT AL TR
SOMHEAT T SRR HAREMRCARLE, A0 R N B A B EKIE K T 2d, HAAE
R PR TR 2R RE T o LU B ) R S RN 4 B~ ) A R ST, A B A g X
TR TR & PICA TR, EX K. Si A AL 3% DTBRAATE— @ I 7200 . TR 0~6d N, K. Al IR%F
FIZ MR RN 6~15 d N, FEZEEEHMWEN, RENEHAAN, St EE% 0
AR FHIE0T . R0 B0 RN, A PR T8 i A= A R 5 B 0 R i e K Si R AL R B {2
BEVER s Al B~ n AL RO LA HIIE R, R AL B T7E 40 BRI ™A i I A 22 Bl 4RV E T ARk
BRI, APERERDUNE E F B P UA R A s S 0CE M — DR R R 22—

R RIS WM B AN Kbk, AR L)

RESES: TDI25.5 MEKRERD: A

Effect of potassium-solubilizing bacteria-mineral contact mode on
decomposition behavior of potassium-rich shale

MAN Li-yang"?, CAO Xiao-yan'%, SUN De-si'

(1. School of Chemistry and Environmental Engineering, Jiujiang University, Jiujiang 332005, China;
2. College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The microbial decomposition of potassium-bearing silicate minerals includes the direct mechanism and the
indirect mechanism, but the contribution of each mechanism to the mineral weathering is still in controversy. The effect
of potassium-solubilizing bacteria on decomposition of potassium-rich shale in the bacteria-mineral contact/uncontact
model was studied by employing microfiltration membrane to segregate mineral powders from bacteria, and the selective
analysis of mineral surface biofilm and passivation and their effects on release of K, Si and Al were also investigated. The
results show that the potassium-solubilizing bacterium grows in the exponential phase for more than two days, and has
higher ability of producing acids, proteins and polysaccharides in the bacteria-mineral contact model, comparing with the
bacteria-mineral uncontact model. The bacteria-mineral contact model is more profitable for leaching of potassium-rich
shale than the uncontact model, but its relative contribution to the release of different elements of K, Si and Al is different.
The release of K and Al is controlled mainly by the indirect mechanism during bioleaching process in 0—6 d, and mainly
by the direct mechanism in 6—15 d. However, the release of Si is determined mainly by the indirect mechanism in the

whole bioleaching process. The biofilm formation on mineral surface can promote the corrosion of potassium-rich shale
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and the release of K, Si and Al in the bacteria-mineral contact model. The bacterial metabolites have an inhibiting effect

on the release of Al, and have an effective flocculation effect on Al. The precipitates of diaspore and organic acid

aluminum are one of the primer causes of surface passivation of potassium-rich shale, and the surface passivation has

obviously inhibition effect on the dissolution of potassium-rich shale.
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Fig. 4 SEM images of bacteria and potassium-rich shale
powder after 3 d(a), 9 d(b) and 15 d(c) leaching
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Fig. 5 SEM images and EDS spectra of potassium-rich shale surfaces before and after 15 d bioleaching: (a), (a’) Raw ore ; (b), (b’)

Test M2; (c), (c') Test M3; (d), (d") Test M1
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Table 2 Mass fractions of elements of potassium-rich shale surfaces before and after incubation by bacteria

Mass fraction/%
Element
Al Si K Ca Fe Mg Na S Cl (0]
Raw ore 9.26 22.98 6.12 1.16 1.75 1.30 1.01 0.00 0.00 56.42
Experiment M1 15.20 19.18 4.10 0.27 0.75 0.70 0.01 1.28 1.90 58.31
Experiment M2 11.01 21.12 5.12 0.72 1.50 1.00 0.51 0.00 0.00 59.02
Experiment M3 12.76 20.98 4.62 0.56 0.95 0.90 0.41 0.00 0.00 58.82
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Fig. 6 SEM image (a) and XRD pattern (b) of precipitations on microfiltration membrane surface of experiment M2 after 15 d

leaching
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Fig. 7 XRD patterns of potassium-rich shale residues after

15 d leaching in different bioleaching systems
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