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Table 1 XRF results of quartz and cristobalite (mass fraction)
Content SiO, AlLO, K,O TiO, MgO Fe,0, Na,O CaO
Quartz 97.53 0.64 0.48 0.34 0.21 0.19 0.11 0.07
Cristobalite 97.47 0.52 0.53 0.37 0.19 0.25 0.12 0.08
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Fig. 1 XRD patterns of quartz (a) and cristobalite (b)
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Fig. 2 Schematic illustration of quartz/cristobalite leaching in
NaOH solution
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Table 2 Reaction rate constants and fitting regression coefficient of quartz and cristobalite

. Leaching 1=(1-a)" 1-(1-a)”
Mineral .
Temperature/ C k,/min R’ ky/min R’

120 0.000 6 0.9842 0.0013 0.9804
130 0.0013 0.986 5 0.002 5 0.9782

Quartz 140 0.0022 0.988 5 0.0040 09735
150 0.003 6 0.9899 0.0059 0.959 6
160 0.0053 0.9872 0.008 0 09126
90 0.0013 0.9928 0.002 5 0.9870
100 0.0022 0.9917 0.0039 0.9793

Cristobalite

110 0.003 6 0.998 4 0.0059 09783
120 0.006 3 0.9920 0.008 8 0.903 3
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Leaching Kinetics of Quartz and Cristobalite with Sodium Hydroxide Solution

WANG Ziru, CAO Zeping, WANG Jiayao, WANG Hongyang

School of Materials Science and Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China

Abstract: In order to find out the leaching difference between silica (quartz and cristobalite) and silica solid solution
(quartz solid solution and cristobalite solid solution), the alkaline leaching kinetics of quartz and cristobalite with sodium
hydroxide (NaOH) solution was studied in this paper, and the solubility difference between quartz and cristobalite was
verified with the analysis method of transmission electron microscope. The results show that quartz violently reacted with
NaOH solution at =180 C, while cristobalite quickly dissolved into NaOH solution at =130 “C. The leaching of quartz
and cristobalite in NaOH solution was controlled by surface chemical reaction, and their activation energies were 9.26
kJ-mol™" and 5.02 kJ-mol™, respectively. Quartz had the crystal characteristics of short-range order and long-range order,
while cristobalite had the crystal characteristics of short-range order and long-range disorder. Thereby, cristobalite was
more readily soluble than quartz in NaOH solution.
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