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Experimental researches on the reformation of volcanic clastic rocks by CO,

fluid water
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Abstract: The CO, fluids and volcanic clastic rocks chosen from Nanbeier Depression were studied experimental-
ly at different temperatures(100, 120, 140, 160 and 180°C ). The results show that the corrosion intensity of
feldspar and calcite will be enhanced gradually with the increasing temperature, but the dissolution degree of
quartz is very low. The tuffaceous material can be dissolved by CO, fluids, and it seems to be the main dissolu-
tion object of CO, fluids. Chlorite and boehmite were found on the surface of the sedimentary tuff sample at the
temperature of 160'C by scanning electronic microscope (SEM). Considering that there are a good many carbon-
ate minerals (especially dawsonite) and secondary solution pores in Tamtsag Basin, the authors hold that the

CO, fluids have made considerable contribution to the formation of secondary pores in Tamtsag Basin.
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2001 1
2005 2003
2005 2005 1.1
2008 2010
Middle Park Taranaki
Thrace 2010 M2 M4
21-35
O, 1469.05m 1478.17 m
M2
2005 2006 2010 1% 2% 1%
2012 1% 90 %
4% 1
2000 2002 Maria et al . 0.05 mm
2007 CO,
M4
Olduvai 12%
Hay 1963 18% 2% 209% 37%
CaO 5% 5% 1%
Maria et al. 2007 1
0.2 mm
2008 2011
2012
2008 PW1404 10 X M2
M4 2
10 mm X 10 mm X 3 mm
2005 2006 105C 24 h
co, 0.01g
2010a 2010b CO, CO,
CO, CO, 1.2
O, - 101A-1E
CO, 45 mL
CO, <200TC
1 vg %
Table 1 Statistics of mineral composition of volcanic clastic rock sample
M2 1 2 1 1 90 1
M4 12 18 2 37 5 1 5
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Table 2 Main chemical composition of volcanic clastic rock sample
SiO, ALOs Fe,O; TiO, P,0s MnO CaO MgO K,O Na,O
M2 77.7 10.9 1.00 0.16 0.1 0.04 0.45 0.35 5.74 0.61 2.5 99.55
M4 48.6 9.86 1.95 0.16 0.08 0.74 16.97 0.47 3.81 1.47 15.39 99.56
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Fig. 2 Microphotographs of the erosion dissolution after reaction by SEM
a—120C M2 b—180C M2 —180C M2
d—120C M4 e—160C M4 —180C M2
g—180C M4 h—120C M4 “ " i—160C M4

a—very weak dissolution of potash feldspar on the surface of M2 at 1201C  b—intense dissolution of potash feldspar on M2 surface at 180C  the
tuffaceous material being arc-shaped for the reason of dissolution c—albite dissolved severely on M2 surface at 180C  d—potash feldspar on M4

surface dissolved into harbor form along the edge at 120C  e—strong dissolution of anorthose 160°C M4 f{—weak dissolution of quartz filling in

the pore at 180TC M2 g—weak dissolution of microlitic quartz in the pore of M4 h—calcite assuming dissolved filamentous at 120C M4 i—

nailed plate-shaped calcite resulting from strong dissolution at 160C M4

180C 2 M4  CaO 16.97%
2 CaO
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M2 CaO 120C
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4
Fig. 4 SEM microphotographs of the new mineral after reaction
a—160C M4 b—160C M4 —160C M4

a—granular new mineral on M4 surface at 160°C  b—newly-formed chlorite on M4 surface at 160C  c—newly-formed columnar

mineral on M4 surface at 160°C

3 %

Table 3  Statistics of porosities of volcanic clastic rock in Nantun Formation of South Beier Depression Tamtsag Basin

21-18 1463.23 0 0 0 28.08 1.24 15.79 16.66 37.25 0 0.98 100
21-18 1464.48 0 0 0 40.71 0.4 37.52 2.53 18.83 0 0 100
21-18  1471.11 0 0 0 41.58 1.69 0 4.91 51.82 0 0 100
2121 1646.12 0 0 0 25.44 29.1 23 20.35 1.42 0 0.69 100
2121 1647.66 0 18.17 0 4.36 45.27 0 31.05 0.97 0 0.19 81.83
21-21 1 648.59 0 0 0 14.51 65.14 0 20.35 0 0 100
21-36-3 2 464.68 0 0 0 7.28 57.49 0 29.85 2.94 2.44 0 100
21-36-3 2465.17 0 0 0 12.93 55.95 2.72 24.13 3.78 0 0.49 100
21-36-3 2465.39 0 0 5.15 30.08 20.01 0 3.14 41.62 0 0 94.85
21-36-3 2465.61 0.81 0 5.6 11.4 61.01 1.97 2.45 16.75 0 0 93.59
21-36-3 2467.06 0 0 4.63 9.86 46.52 0 36.31 2.68 0 0 95.37
21-36-3 2470.36 3.19 0 17.39 7.85 60.76 3.05 7.13 0.63 0 0 79.42
21-36-3 2471.57 0 0 9.05 3.06 42.1 0.91 35.609 9.19 0 0 90.95
21-36-3 2471.77 0 0 11.97 5.88 47.12 3.09 15.45 16.49 0 0 88.03
21-36-3 2472.11 0 0 6.84 47.77 15.2 3.03 4.4 22.76 0 0 93.16
21-36-3 2472.49 0 0 4.31 48.43 25.69 0 19.31 1.03 0 1.22 95.68
21-36-3 2474.72 0 0 0 12.34 54.18 0 31.45 2.03 0 0 100
21-36-3 2476.73 0 0 13.23 16.87 26.38 0.18 42.5 0.8 0 0.05 86.78
21-36-3 2477.26 0 0 19.04 11.43 19.79 3.87 34.45 11.43 0 0 80.97
21-36-3 2478.4 0 0 19.9 62.97 0 17.13 0 80.1
21-36-3 2479.2 0 0 13.43 15.91 14.3 2.88 50.05 3.21 0 0.23 86.58
21-36-3 2480.13 0 0 10.33 12.81 19.91 0 48.83 4.57 3.56 89.68
21-59 1523.64 0.57 0 0 13.19 31.3 3.15 20.36 19.09 12.34 99.43
21-7-1  1960.39 0 0 1.13 4.87 81.54 0 7.05 5.41 98.87
3
2 QO

1 CO, CO,
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3 160C

CO, CO,
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