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Composition and Characteristics of Clay Minerals from the Hingganling Group
in the Beier Depression of the Hailar Basin

FU Zheng LIU Qinfu TIAN Weimeng HOU Lihua
School of Resource and Safe Engineering, China University of Mining Technology, Beijing 100083

Abstract  Geological conditions of Hailaer Basin are very complex. It is difficult to develop its oil reservoirs because of
high content of clay minerals. Using X-ray diffraction analysis and SEM observation, the authors studied the form, con-
tent, combination and vertical distribution of clay minerals from Hingganling Group, and also probed into the genesis of
these clay minerals. The result shows that compositionally there are three types of clay minerals from top to bottom in
Hingganling Group: S+ K+ (C)>K+1/S+ 1+ (C)—>1+C+ S/C+ 1/S. With the increasing depth, the content of clay
minerals decreases gradually. It is thought that hydrolysis of tuffaceous material and secondary alteration of feldspars and
rock debris are two main factors responsible for the high content of clay minerals.
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1 SEM
Fig. 1 SEM photo of kaolinite and montmorillonite
a - 1331 mx3000 b - 1388 mx 3000 ¢ - 1388 m X< 6000
d - 1494 m < 1000

a -oolitic kaolin in grain surface corroded hollow 1331m X 3000 b -honeycomb montmorillonite at grain surface 1388 mx 3000

¢ -bobbles-shaped chlorite 1388 m X 6000 d -slice within corroded hollow filamentous illite 1494 m X 1000
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Table 1 Relative content of clay minerals of Hingganling Group %
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Fig. 2 Vertical distribution of clay minerals in sandstone
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Fig. 3 X-ray diffraction patterns of montmorillonite and I S interlayer minerals

4 SEM
Fig. 4 SEM photo of induced porosity of feldspar erosion

AP*

2.2

60% ~65% 2005 2006



178

2008

2NaAlSi;Og
OH ,

2KAISi;Og
OH |,

pH

C—>I+C+SC+IS

3
.2006.
3 949~956.
.2000.
]
.2006.
J.
.2004.

+H,O+2H" = ALSi,Os

+4Si0, +2Na* 2
+H,0+2H" = AL Si,Os

+4Si0, + 2K ™ 3

1430 m

1600 m

1600 m

9.1% ~69.1%

S+K+ C =>K+I S+1+

J. 121

17 5 36—40.

17 6 18~20.

20 4 83~87.

.1990. M .
5~12.
.2003. M .
3~36.
.1990. M .
130~149.
. 1998.
I 121 56—61.
.1997. ]
22 2 34—40.
.2005.
J. 26 5 570~575.

References

ATSUYUKI Inoue et al. 1989. Convenient technique for estimating
smectite layer percentage in randomly interstratified illite smectite
minerals J . Clays and Clay Minerals 37 3 227~234.

JIA Dan LIU Cai ZHANG Minzhi. 2006. Discovery of corrensite and
allevardite in the extremely special reservers of Hailaer Basin and
it' s mining to genesis mineralogy J . Progress in Geophics 121

3 949~956 in Chinese with English abstract .

KANG Yili LUO Yaping. 1998. Influence of clay minerals on formation
damage in sandstone reservoir-a revier and prospect in it J . Driu-
ing Fluid and Completion Fluld 17 5 36~40 in Chinese with
English abstract .

KRAEHENBUEHL F STOECKLI HF BRUNNER F et al. 1987. Study
of the water-bentonite system by vapour adsorption immersion
calorimetry and X-ray techniques J . Clay Mineral 22 1 1~9.

LENG Jun LONG Yumei. 2004 . Application of clay mineral characteris-
tics analysis in sandstone oil reservoirs ] . Journal of Jianghan
Petroleum University of Staff and Workers 17 6 18 ~20 in
Chinese with English abstract .

SRODON ]J. 1981. X-ray identification of randomly interstratified illite
smectite in mixtures with discreteillite J .Clay Minerals 16 2
297~304.

TENG Qida JIANG Hongqi WANG Ping. 2004. The relations be-
tween the characteristics of stratum water and the transform and
accumulation of clay in Hailaer Basin J . Journal of Daqging Col-
lege 24 4 83~86 in Chinese with English abstract .

WANG Xingxin ZHANG Guomei FENG Yongcai. 1990. Research on
clay minerals in Songliao Baisin M . Harbin Heilongjiang science
and technology Press 5~12 in Chinese .

XU Tongtai WANG Xingxin et al. 2003. Clay Minerals in Chinese
Petroliferous Basins M . Beijing Petroleum Industry Press 3 ~
36 in Chinese .

ZHAO Hailing DENG Jinfu CHEN Fajing. 1998. Petrology of the
Mesozonic Volacanic Rocks and the Basin Formation in the
Northeast China J . Geoscience 12 1 56 ~61 in Chinese
with English abstract .

ZHENG Xiucai. 1997. Diagenesis and porosity evolution of the Donghe
sandstone in the central Tarim Basin J . Journal of Xi" an geology
academy 22 2 34~40 in Chinese with English abstract .

ZHAO Xingyuan ZHANG Youyu. 1990. Clay Minerals and Clay Mineral
Analysis M . Beijing Ocean Press 130~149 in Chinese .

ZHAO Xinyuan LUO Juncheng YANG Fan. 2005. Application of clay
mineral study results to hydrocarbon prospecting in tarim basin

J . Xinjiang Petroleum Geology 26 5 570 ~1575 in Chinese
with English abstract .



