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Figure 2: Simulation of abiotic weathering of pyrite. Soil concentrations and saturation states of solid species are plotted in a and
b, respectively; rate profile of reactions within soil in c; porewater concentrations of aqueous species and pH in d and e,
respectively; concentrations of soil gases in f;_soil porosity and particle density in g and h, respectively; and ratio of total
}/ﬁlume olf ts.olld species against solid space specified with porosity in i. See Table 7 for the details on the boundary conditions of

e simulation.
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Figure 3: Soil concentrations of solid species in simulation of abiotic weathering at Site 1 in Table 8. See Table 7 for the details on
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Figure 4: Simulation of abiotic weathering at Site 1 in Table 8. Porewater concentrations of aqueous species and pH are plotted in
a—d and e, respectively; concentrations of soil gases in f; soil porosity and particle densit¥ in f and g, respectively; and ratio of
total volume of solid species against solid space spemfled with porosity in h. See Table 7 for the details on the boundary
conditions of the simulation.
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Figure 5: Locations of natural weathering sites whose boundary conditions are tabulated in Table 8 and utilized for example
simulations in Section 3.
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Figure 6: Simulation of biotic weathering at Site 1 in Table 8. Shown are concentrations of simulated solid species. Note that the
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model configuration is the same as that for Fig. 3 except that soil respiration and bio-mixing are included.
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Figure 7: Simulation of biotic weathering at Site 1 in Table 8. Panels show the depth profiles of aqueous and gas species and soil
physical properties as in Fig. 4 except that simulation includes soil respiration and bio-mixing.
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Figure 8: Basalt powder application at Site 1 in Table 8. Panels show the depth profiles of simulated solid species as in Fig. 6

except that basalt powder is continuously added at a rate of 40 t ha™' yr~' and plots are focused on soil mixed layer (0—25 c¢m).
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Figure 9: Basalt powder ap|;__)llcat|0n at Site 1 in Table 8. Panels show the depth profiles of aqueous and gas species and soil
physical properties as in Fig. 4 except that basalt powder is continuously added at a rate of 40 t ha™! yr
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Figure 15: CO2 cag)tureg)redicted in simulations of pulsative basalt application at Sites 2 and 3 in Table 8. Milled basalt
gdomlnagezdzb ,hZO(,j O_rimd 70 um particles) is applied non-continuously and homogeneously mixed at the soil surface. See
ection 3.2.2 for the details.
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