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New progress and prospects in the study of rock-weathering-related
carbon sinks

LIU ZaiHua

State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Guiyang 550002, China

It is widely accepted that the chemical weathering of silicate potentially controls long-term climate change by providing a feedback
interaction with atmospheric CO, drawdown by means of the precipitation of carbonate, while on a short time scale, the silicate-
weathering-related carbon sink is well matched to the carbonate-weathering-related carbon sink. However, new findings show that
owing to the rapid kinetics of carbonate dissolution and the importance of small amounts of carbonate minerals in controlling the
dissolved inorganic C (DIC) of silicate watersheds, the contribution of silicate weathering to the atmospheric CO, sink may be only
6%, while the other 94% is accounted for by carbonate weathering. On the other hand, owing to the aquatic photosynthetic uptake of
the weathering-related DIC and burial of some of the resulting (autochthonous) organic C, the atmospheric CO, sink relating to
carbonate weathering might be important in controlling both short-term and long-term climate change. Another new finding is that
rock-weathering-related carbon sinks have increased with global warming and land-use change, acting as a negative mechanism for
global warming. Future investigation should focus on the in-depth study of rock weathering processes and mechanisms in carbon
capture and storage, so as to reveal the regulating potential of the carbon sink according to the climate and land use, which will serve
countries in their decision making with respect to climate change. Important study topics include (1) rock weathering processes and
controlling mechanisms of climate and land use in carbon sinks, (2) the importance of small amounts of carbonate minerals in
controlling the DIC and carbon sink of silicate watersheds, (3) the ratio of autochthonous carbon in total organic carbon, and (4) the
regulating potential of rock-weathering-related carbon sinks according to climate and land use.
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