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Fig.1 XRD patterns of synthesized products under different reagent ratios
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Fig.3 SEM images of synthesized dawsonite crystals at different pH values at 140 °C for 12 hours
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Fig.5 SEM images of synthesized dawsonite crystals at Ph 9.5 at different temperatures for 12 hours
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Fig.6 SEM images of synthesized dawsonite crystals at different pH values at 140 °C for 6 hours
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Fig.7 SEM images of synthesized dawsonite crystals at pH 9.5 at different temperatures for 6 hours
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Table 2 Mass (g) of dawsonite prepared by 12 h reaction
under different temperature and pH conditions

RN I TR g
pHE
100 C 120 C 140 C 160 C 180 °C 200 C
8.5 1.22 1.25 1.25 1.19 1.01 0.3
9 1.35 1.45 1.48 1.39 1.19 0.4

9.5 1.43 1.57 1.61 1.49 1.21 0.4
10 1.31 1.36 1.38 1.38 0.96 0.35
10.5 0.97 1.08 1.08 1.0 0.56
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CO, [t 2/%
100C 120C  140°C  160°C  180°C 200 °C
8.5 7.97 8.51 8.84 8.67 7.49 2,51
9 8.81 9.82 1020 10.07 9.18 2.97

pH{E

9.5 9.22 10.51 11.33 10.77 9.18 2.97
10 8.60 9.17 9.76 10.10 7.25 2.72
10.5 6.30 7.21 7.48 7.26 4.11
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Abstract: Mineral trapping of CO, is the most durable and stable form of geological storage. As a natural CO,
tracer mineral, the formation of dawsonite is closely related to CO, infusion, and it also be an important carbon
fixation mineral for CO, geological storage. The condition of massive and stable presence of dawsonite in geolo-
gical background is a key issue that constrains the CO, mineralization capture, and is also an important influen-
cing factor in the search for CO, geological burial sites. To explore the conditions for the rapid synthesis of
dawsonite with CO,, we conducted comparative experiments for three main influencing factors of temperature
(100/120/140/160/180/200 C), pH (8.5/9/9.5/10/10.5), and reaction time (6/12 h). Based on scanning electron mi-
croscopy, X-ray diffraction analysis was conducted to clarify the optimal conditions for the synthesis of dawson-
ite. The experiments suggested that in the range of pH 8.5-10.5 and temperature 100—180 °C, the products were all
pure dawsonite, and the synthesis amount showed a trend of increasing and then decreasing with the increase of
pH and temperature. At 200 °C, the crystallinity of dawsonite decreased and the content of pseudo boehmite in-
creased. The prolongation of reaction time did not have an obvious promotion effect on the quality of the products,
and the prolongation of reaction time at 200 °C would accelerate the dissolution of dawsonite instead. Overall,
140 °C and pH 9.5 are the best conditions for the synthesis of dawsonite from carbon dioxide and probably the
ideal conditions for geological sequestration of carbon dioxide.

Key words: dawsonite; CO,-water-rock interaction; hydrothermal synthesis; optimal conditions; CO, mineral se-

questration
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