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Research progress of sulfuric acid rain participating
in the dissolution of carbonate rocks

HUANG Qibo,QIN Xiaoqun,CHENG Ruirui, LI Tengfang,.LIU Pengyu
(Institute o f Karst Geology s CAGS/Key Laboratory of Karst Ecosystem
and Treatment of Rocky Desertification  MNR&GZAR ,Guilin ,Guangzi 541004 ,China)

Abstract Carbonate rocks dissolved by carbonic acid plays an important role in contributing to the atmos-
pheric and pedospheric CO, uptake, which accounts for 94% of the globe carbon sinks of rock weathering.
Nowadays, the sulfuric acid rain in karst area of southwest China is serious, and acid rain is widely involved
in the dissolution of carbonate rocks. On one hand, the weathering of carbonate rocks with sulfuric acid par-
ticipation is a net release process of atmospheric CO,, which has a great effect on reducing the sink; on the
other hand., the soil formed by the weathering of carbonate rocks and the karst groundwater have higher pH
and salt base saturation, which would have a great buffer effect on H". Thus, atmospheric acid deposition in
carbonate rock area will not cause the decrease of HCO; and pH of groundwater. On the contrary, the salt
load produced by relatively high concentrations of SO%™ and the ion pairs formed by SO?™ with various cat-
ions will increase the solubility of calcite and dolomite, which could enhance the carbonate dissolution by
H,CO; and produce more CO, uptake in karst processes. Therefore, the deficit of CO, uptake involved in
carbonate weathering by sulfuric acid rain may be overvalued, the acid rain can also enhance the dissolution
of carbonate rocks, and increase the CO, consumption by carbonate weathering. We Should combine with the
soil buffer capacity and the threshold value to the atmospheric acid deposition and exchange capacity of the
soil base ion with the H" from atmospheric acid deposition, and consider the salt effect, ion pairs and com-
mon ion, to objectively evaluate the effect of sulfuric acid rain, after flowing through the limestone soil lay-
er, on the absorption of atmospheric/soil CO, by carbonate rocks dissolution.

Key words sulfuric acid rain, karst carbon sink,acid buffer capacity, salt effect, common ion effect
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