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Influence of Saline Sulfuric Acid Treatment on Vermiculite Process and Its Mechanism
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Abstract: The study of weathering alteration of phyllosilicate minerals is of great significance for understanding the chemical cycle of
the earth surface, soil formation and environmental changes. A phlogopite from Xinjiang, China was used as a raw material to control
the oxidation environment, pH value, ion species and concentration of sulfuric acid solution in the process of phlogopite
vermiculization. The phase, composition release law, spectroscopic properties and thermal properties were characterized by X-ray
diffraction, inductive coupled plasma emission spectroscopy, Fourier transform infrared spectroscopy, and thermogravimetry-
differential scanning calorimetry, respectively. The results show that the degree of vermiculite increases with the increase of Mg*"
ions concentration in the solution, but the less conversion effect exists at a certain H,O, content in the solution. The conversion effect
can be enhanced after the use of sulfuric acid to adjust the solution pH value, because the acidic environment can improve the
oxidation capacity of hydrogen peroxide and the increase of SO,> ions concentration. The more jarosite substances are formed, thus
accelerating the process of vermiculization.
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1) JERER 0% . B 2= BF JRURE 20 B 5 R e
Ja, Fr AR 100 H (150 pm)f5 4 H .

2) AIFEIREER) MgSO, ¥R 1L B K = N
fRIALHE . FREUE 2 MgSO, BRI A 3] 100 mL 52
PH, N 40 mL B4R ISR S, M 20 mL ¥
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Fig. 1 XRD patterns of vermiculite in MgSO, solution with
different concentration
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Fig. 2 Changes of relative contents of mica and vermiculite in
MgSO, solution with different concentrations
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(a) XRD patterns

I, is intensity of vermiculite; I, is intensity of phlogopite.
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Fig. 3 XRD patterns of vermiculite in MgSOy, solution at different pH value and intensity ratio of vermiculite (002) and phlogopite
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Fig. 4 Changes of relative contents of mica and vermiculite in MgSO, at different pH value
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Fig. 5 FTIR map of phlogopite treated with MgSO, solution at different pH value and Xinjiang vermiculite (XJV)
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Fig.7 Leaching of K', Fe, Ca*" and Ba*" in MgSO, solution at different pH value
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Fig. 8 Process diagram of vermiculite in MgSO, solution containing hydrogen peroxide
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KREFHEFMER K 2RH, 400 E o %L

NWEAT o

% 1 T[FE pH EH MgSO, AP HIBRBETWL
[p(H,0,/H,0)]

Table 1 Electrode potential changes in MgSO, solution at
different pH value| ¢(H,0,/H,0)]

Solution pH value ®
XJP-V-pH1 1 1.717
XJP-V-pH2 2 1.658
XJP-V-pH3 3 1.598
XJP-V-pH4 4 1.539
XJP-V-pH5 5 1.480
XJP-V-pH7 7 1.362
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