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Evaporation is a key process in porous hydrosystems affected
by human activities or climate-driven underground changes.
Basically, it is influenced by complex interactions between the
pore structure and external boundary conditions such as relative
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monitored using Time Domain Reflectometry (TDR) sensors and
weight measurements. Gas injection initially caused evaporation
from bottom and subsequent increasing saturation at top, while
continued injection led to evaporation throughout the column,
reducing total saturation from 30% to 5% (Fig. 2). At this stage,
CO. was introduced into the injected gas, triggering brucite
carbonation. The CO, breakthrough analysis showed less
carbonation at the bottom due to limited water availability, while
a stepwise trend in the breakthrough curve suggests a possible
role of capillarity in CO; transport and reaction progression. A
separate experiment at the same final saturation (5%) revealed
that evaporation history significantly affects water redistribution
and carbonation reaction. These findings highlight that water
saturation during evaporation does not change in a linear or
continuous manner, and the limited water availability induces
capillary effects that influence the carbonation reaction.
Understanding these effects is essential for predicting long-term
processes in diverse subsurface applications such as arid soils
management, or geothermal, CO, and energy storage systems.
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