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ABSTRACT: 

The dissolution and precipitation of silica minerals in rocks, soils, and sediments 

are essential processes of material transformations near the Earth’s surface. In this 

study, the dissolution of α-quartz and α-cristobalite are investigated at 25
o
C in HNO3, 

NaOH, KCl, and MgCl2 solutions. The amounts of silicon release from α-quartz in 

HNO3 and electrolyte solutions are larger than those from α-cristobalite, and the 

circumstance is in consistence with the density of surface silanols. In NaOH solutions, 

the amounts of silicon release increase significantly and the maximum amount is 

about 30 times higher than that in acid and electrolyte solutions. Moreover, the 

maximum silicon release is inversely proportional to the density of surface silanols, 

resulting in a lower silicon release from α-quartz in comparison to that from 
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