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Fig. 1. Raman spectra collected on the surface of a wollastonite o
grain in 0.1 M NaHCOj; solution at 120 °C, a peak at 1084 cm’ 1400 1200 1000 800 600 100 200
occurred about two hours after heating indicates that calcite pre- Raman shift (cm-1)
cipitated on the surface of the initial wollastonite grains A before the heating, B heat for a hour, C heat for 90 minutes, D heat for 3 hours
Fig. 3. Raman spectra of vaterite from wollastonite carbonation in
* Corresponding author. E-mail: luwanjuncug@126.com 0.1 M NaHCO; at 120 °C
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Fig. 4. Raman spectra collected at the surface of a wollastonite grain
just located at the interface of the CO,—rich vapor and the 0.5 M
NaHCO; solution at 120, 150 and 200°C, 7 MPa. A peak at 1076 cm
" occurred earlier and the peak intensity was stronger with the in-
crease of temperature that indicates the increased temperatures
could accelerate the carbonation reaction.

Counts
H

aaaaa

sl
1400, 1200 1000 800 600. 400 200  1400. 1200 1000 800 600. 400 200
Raman shift (cm-1) Raman shift (om-1)

1400. 1200 1000 800 600. 400 200
Raman shift (om-1)

Fig. 5. Raman spectra collected at the surface of a wollastonite grain
just located at the interface of the CO,—rich vapor and H,0, 0.1 M
and 0.5 M NaHCO; solution at 7 MPa, 150 °C. A peak at 1076 cm’!
occurred earlier and the peak intensity was stronger in the NaHCO;
solution than that in the H,O and higher NaHCO; solution concen-
tration the peak at 1076 cm™ occurred earlier and the peak intensity
was stronger. The figure indicated the NaHCOs; solution could ac-
celerate the carbonation reaction.

wollastonite grains in both in the CO, rich vapor phase
and aqueous solution (Fig. 1, 2), as well as in aqueous
solution away from the wollastonite grains (Fig. 2), which
indicates that Ca®" can dissolve and diffuse into the
solution and react with dissolved carbon dioxide. Calcium
carbonates precipitated initially in the forms of vaterite,
and transited to calcite eventually (Fig. 3). Experiments
performed at different temperatures and pressures showed
that increasing temperature could accelerate the
carbonation reaction (Fig. 4), increasing pressure has
smaller effect on acceleration of carbonation reaction. The
observation of wollastonite carbonation in 0, 0.1, and 0.5
M NaHCO; solution at 7 MPa, 150 °C shows that,
increasing concentration of NaHCO; can enhance the
wollastonite carbonation in the solution (Fig. 5).
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