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Monitoring the distribution and migration of CO2 plume in
carbon capture and storage (CCS) project is important to detect
potential CO2 leakage for efficient management. This study
performed an artificial CO2-infused water injection experiment
in shallow aquifer to evaluate the applicability of 222Rn in
groundwater as a tracer. 222Rn in soil gas was generally used to
identify the CO2 leakage in previous studies, however, 222Rn in
groundwater was rarely used. In this study, the characteristics of
222Rn tracer were analysed focused on 1) the influence of
mixing processes on the distribution of 222Rn induced by the
injected CO2 infused water and 2) the influence of a carrier gas
role by CO2 on the 222Rn concentrations. The results showed
that the radon concentrations were mainly distributed by the
horizontal and vertical mixing processes due to the water
injection into shallow groundwater system. This was supported
by the calculated mixing ratios of groundwater and injected
water. In addition, the opposite change pattern of 222Rn
concentrations compared to CO2 gas indicated no influence of
CO2 as the carrier gas. Only one groundwater well (BS-9) had
high positive relationship between 222Rn and TIC, suggesting
the high applicability of 222Rn as the tracer. That is, this study
revealed that the combined interpretation approach of the mixing
and volatilization is necessary to trace the leakage of CO2, with a
great potential of 222Rn in groundwater as a natural tracer for
CCS project, especially performed in shallow aquifer system.
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