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Abstract: The successful exploration and development of shale gas have triggered an upsurge of research in global marine shale.
However, more reservoir quality research of non-marine shale in oil window is still needed. Reservoir quality potential of Upper
Triassic Chang 7 shale in Ordos basin was analyzed based on the data from thin section, FE-SEM, environmental SEM, nano-
CT, GRI, and gas adsorption. Chang 7 shale is deposited in semi-deep to deep lake, covering an area of 10X 10" km®. Geo-
chemical data suggests that Chang 7 shale has potential of great hydrocarbon (HC) generation, with TOC>2%, R, =
0.8%—1.0% and HI=124—480 mg/g. The brittle mineral content is 45% —59%. The total porosity and permeability are
0.6%—3.8%, 0.000 72X10*—0. 002 30X 10~* ym’ respectively. Three types of pores including interparticle pores. intra-
particle pores and intra-organic matter (OM) pores are discovered, and intra-illite/smectite mix-layers pores dominate in the
storage space, with small number of OM pores. The diameter of pores is 30—200 nm and the connectivity of pore system is me-
dium to good, indicating that Chang 7 shale is of the potential to become reservoir for shale oil. The pore volume is more relat-
ed to illite/smectite mix-layers content than to that of maturity and hydrocarbon index, which may suggest that the porosity in
Chang 7 shale is controlled by diagenesis rather than HC generation. The residual HC is absorbed and distributed as {ree hydro-

carbons in intra-pyrite pores, intra-illite/smectite mix-layer pores, intra-illite pores and inter-feldspar pores.
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Fig. 1 Thickness of Chang 7 shale and sub-division of Yanchang Formation
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Fig. 2 Typical core, thin section, SEM and nano-CT photos of Chang 7 shale, Ordos basin
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Fig. 3 XRD mineralogy of Chang 7 shale, Ordos Basin
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A LE  AEJE TUS I RS R B 2
REE A AU AR St 2 & o, xf
A S R R E T )2 e ) T v e P S O e A
AT IEL S HF M B AR K. AR ST X 50 L
FLRE NS SR  AEH T IR 451 T S I SE i 8% AT
RERUBEEE R, AT BB &I 2. AR B 45 SR s,
K 7T RIAE P EE Bk — 9IRS, HA E 1)
HEGAFAE  BCEF 25 Rl R 5T, BU) 27 Bk S5 435 -
Y. 8500 1~5 pm (& 2p~20). SRk K 7 Je
U WS 3 i TR 4 LA AN .

3.2.2 fEEZE=HHEE =LA LA
FAER e v fitt 5 25 [ PPAN B S S 5 1
YRR ERAE TC I S WAL R 3R Ge ST AR 1) JR B

K5 SPRZHAH 7 U L147-3 =2EfLIk R G

Fig. 5 3D porosity model of 1.147-3 in Chang 7 shale, Or-
dos basin
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Fig. 6 Pore-throat diameter of Chang 7 shale, Ordos basin
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3.2.4 EETEEMERSN TUAMHESEIL
KB EZHICHLAL 53 A LA o F I fb A 3 S 4
il 5 2R A G 0 W 4 K TOC, T AR S AL i
M AR T R, G5 HARSE(2012) I 4RI 4
(2013) FEMF5E 2R T LB & B IR R P LI K
IR R 2L (50~7 500 nm) A FL (2~50 nm) FlI
AL (<2 nm) FEF N IFA T8 24 IR AT
(D5 225 B 1 PR 2Bk 4 5 0 b # Bk G 2x

(International Union of Pure and Applied Chemis-

51.8% 23.5%

try, fdjFx IUAPC) . R FA Y LT 4+
EFIE , AR TRIZEALFL PR ST BRI AR 2 A& b
s ()T EERALBIEAAN T 5~200 nm(Loucks
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Fig. 8 Pore diameter from BHJ model of Nitrogen adsorption data, Chang 7 shale, Ordos basin
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