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Experimental research on the possibility of geological storage of greenhouse
gas-CO» in albite

GUO Xiao-jing, QU Xi-yu, CHENG Hui-hui, JIANG Wei and XIAO Hong
(College of Earth Sciences and Technology , China University of Petroleum, Qingdao 266555, China)

Abstract: Based on the study of hydrothermal experiment on the interaction between the albite and CO, fluids at
different temperatures (75, 100, 125, 150 and 175C ) by the FYX-1 microautoclave, the authors investigated
the possibility of geological storage of CO, which can considerably help slow global warming. The results suggest
that the corrosion intensity of albite is gradually enhanced as the temperature increases. Magnesite, siderite and
other carbonates begin to generate at about 150 C, and the content is apparently increased at 175°C . The result
indicates that the CO, can be captured in the mineral in the form of carbonate, and the temperature for the cap-
turing is around 150C .
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Table 1 Data of energy spectrum of albite
wy % zp %
/\12()3 Sl()z Kz() Naz() /\12()3 Sl()g Kz() Nélz()
21.62 67.15 0.42 10.81 14.05 74.09 0.30 11.56
21.29 64.08 11.95 2.68 14.44 73.79 8.78 2.99
21.42 66.02 0.27 12.29 13.91 72.77 0.19 13.13
22.19 66.60 0.48 10.74 14.46 73.68 0.34 11.52
21.11 68.86 0.34 9.68 13.68 75.75 0.24 10.33
21.36 66.21 0.50 11.93 13.88 73.01 0.35 12.75
21.57 64.55 0.46 13.42 14.04 71.28 0.32 14.37
25.38 51.38 18.67 4.58 18.09 62.14 14.40 5.37
21.01 66. 14 0.70 12.15 13.64 72.88 0.49 12.98
20.11 63.99 14.90 1.00 13.73 74.14 11.01 1.13
38.04 52.56 8.19 1.20 27.55 64.59 6.42 1.44
21.62 66.25 0.27 11.86 14.05 73.08 0.19 12.68
23.61 64.14 0.62 11.63 15.51 71.48 0.44 12.57
37.49 54.95 5.56 2.00 26.77 66.58 4.30 2.35
25.46 61.65 0.95 11.03 16.93 69.55 0.69 12.06
24.78 61.43 0.43 12.27 16.32 68.64 0.31 13.29
40.36 48.061 8.27 0.75 29.55 60.41 6.56 0.91
22.59 64.17 0.41 11.88 14.77 71.20 0.29 12.78
44.20 46.18 6.04 0.50 33.17 58.80 4.91 0.62
32.14 55.65 0.39 10.58 21.83 64.15 0.28 11.82
29.24 58.99 0.40 10.77 19.66 67.32 0.29 11.91
35.85 54.03 0.44 9.00 24.94 63.78 0.33 10.30
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Fig. 1 SEM microphotographs of clay minerals
a— b—175C

a—original sample rock b—clay minerals at 175C
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Fig. 2 BSE of albite and energy spectrum diagram of area A and B
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Fig. 3 SEM microphotographs of erosion and dissolution after reaction
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Fig. 5 Major cation element concentrations at different

experimental temperatures in residual solution
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Fig. 6 Major anion elements and variation in total
ion concentration at different experimental temperatures
in residual solution
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Table 2 Loss of sample mass at different experimental 175C
temperatures 2.3.3
g g g g CO,
75 2.29 2.27 0.02
100 1.82 1.78 0.04 C02
125 1.92 1.84 0.08 20
150 N 0y6 0.11 15.50° 26.50°  32.00° 2013 X
175 1.93 1.80 0.13 .
32
2.3
5 31 Na® +AP* +CO, ,, +3 H,O==NaAlCO; OH ,
+
5 +4 H 5
Fe** 150C 175 Na Al O H
X 150C  175C CO, CoO
1
150 175C 2 150C 175TC
3
Table 3 Data of energy spectrum of products from surface potassium at different experimental temperatures
wp % xp %
ALO;  SiO; KO Na,O  MgO  FeOy  ALO; SO, KO NaO  MgO  Fe0;
25.46 61.65 0.95 11.03 0.31 0.60 16.93 69.55 0.69 12.06 0.52 0.25
150C 24.78 61.43 0.43 12.27 0.79 0.30 16.32 68. 64 0.31 13.29 1.31 0.13
. 40.36 48.61 8.27 0.75 1.18 0.83 29.55 60.41 6.56 0.91 2.18 0.39
22.59 64.17 0.41 11.88 0.46 0.48 14.77 71.20 0.29 12.78 0.76 0.20
44.20 46.18 6.04 0.50 0.73 2.34 33.17 58.80 4.91 0.62 1.38 1.12
175C 32.14 55.65 0.39 10.58 1.06 0.17 21.83 64.15 0.28 11.82 1.83 0.08
29.24 58.99 0.40 10.77 0.44 0.16 19.66 67.32 0.29 11.91 0.75 0.07
35.85 54.03 0.44 9.00 0.26 0.42 24.94 63.78 0.33 10.30 0.46 0.19
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Fig. 7 X-ray diffraction spectra before and after reaction
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