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Fig. 1 Microscopic graph of sandstone samples
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Table 1  Data of soil test of sandstone samples

T B AT
g-cm B /% FLBA/%

71 1.73 2.67 9.8 35.2

T1 2.06 2.68 47.6 23.1

T 1.97 2.71 19.2 27.3

BTN E 25 R0, Z1 T T2 RS Y b3
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Fig. 2 Variations of specific surface area and porosity with

clay content of sandstones
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Fig. 3  CT images of inner pores inside the sandstone samples
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Fig. 5 Variations of porosity of different layers inside

sandstone samples
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Fig. 6  Porosity distribution of most compact and

loose layer of sample T2

2R TR AR FLBRARAE B3 CT ZrAr 4
Ho AIAE M, CT RS 1Y 3D FLER A3y & TRk
(2 WAL B DRI 3 AT DA Sy 68 X LB 4 i
JG B WA RALBR A . WAHTEAEE 1 3 Rk
ZERIANK I Eu BORIGESE E T, B AL BRI R 1

IR /NTE R . Z1>T2>Tl

R2 WEHBILBFHENMCT SR

Table 2 Micro CT results of pore characteristics of samples

2D/3D aslZ

L
71 33.5~38.6 1.77 -151 49810
T1 16.6~24.2 1.70 -16879 26557
T 8.1~38.3 1.67~1.75 -10645 29162
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K2y 75.1%.
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Table 3 Test results of permeability of samples

F BB R em s BB /mD
Z1 1.22x10” 1269.11
Tl 6.15%10°~10.77x10°° 6.40~11.20
T2 2.64x10° 275

K7 7o T1 R i 4 3 T2 JiK 1 R, b g
A FIB 73BN K AT Je R A B SRR L,
R R IZ K2 10 mm, K 54 33% , J& T 4%
BARKE o DU AK BB 5K 1 0 AR LB 8, £
(Gt Sy el e SRR NG

K7 TURESR B R I A

Fig. 7 Photo of surface expansion of sample

T1 during seepage
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MICROSCOPIC ANALYSIS OF PORE CHARACTERISTICS AND
COMPARISON OF PERMEABILITY OF SANDSTONE IN
GEOTHERMAL WELLS OF NEOGENE

Wang Huajun', Yu Meng', Zhao Sumin®, Gao Xinzhi’, Liu Feng’
(1. School of Energy and Environment Engineering , Hebei University of Technology, Tianjin 300401, China;
2. Tianjin Geothermal Exploration and Design Institute , Tianjin 300250, China;
3. Institute of Hydrogeology and Environment Geology , Chinese Academy of Geological Sciences , Shijiazhuang 050061, China)

Abstract: Taking typical sandstones from Minghuazhen formation and Guantao formation of Neogene in southern North
China Basin and Bohai Bay Basin as the example, their pore characteristics were tested through XRD, specific surface
area, micro CT scanning and geotechnical analysis. Then the actual permeability of sandstones was also tested. Results
show that as the clay content increased, the specific surface area and apparent porosity tend tended to increase and
decrease, respectively. Complex sedimentary cycles may cause non-uniform pore distribution of sandstones, thereby
forming narrow local throats and reducing the permeability. For air-dried sandstones with high clay contents, soaking
swelling, dissolution and disintegration of clay minerals were inclined to occur during the test, thereby expand the inner
pore paths and enlarge the actual permeability. For the above pore-type sandstones, conventional empirical model did not
give satisfied prediction accuracy. During the practical exploitation and reinjection of geothermal wells, it should be
careful to choose the permeability prediction model and evaluate the corresponding calculation results.

Keywords: geothermal energy; sandstone; pore size; permeability coefficient



