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Fig.1 Outcrop distribution of oil shale deposits in northwest China
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Fig.2 Space—time structure and sedimentary characteristics of oil shale in northwest

China (for locations of oil shale see Fig.1)
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Fig.3 Histogram showing the main elements in the oil shale of northwest China
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Fig.4 Microelement/clarke ratio map of oil shale in northwest China
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IMTUA ST T84 5ok AT T3 B iR L AS B
X )Z2H 6 MHIZHM, BIEE L 50 m, BE
B AL 8119x10* ¢, TN BE I8 &84 300x10° ¢, &% %
H10%~15%, * i Al ik 25%, K HRE 14.63~16.72
M]/kg, ¥ K 533K 49%~85% , V) BRI 5 o i R 4,
TERFHMER ", 20 KA A, 02 R
U JERER BCRRE AR % (6~8°) , 7K SCHIL T 2514
ff BA | M 2 R KBE S 0~300 m #8 K IF R KRR
H0.53 m’/t, il A T EERIFR

3 45

PUdLih A IR 2 2R R, AR EE —
H1~36 m, Z NiEEM BE AR EEL6,
& 2 MR L . EE AR LY KSR R B

(KA Bease )t e, Koy as, &R —M 1.5%~
13.7% , K i — M 1.66~20.98 MJ/kg, T % £ 1.55~
2.46 kg/m’, IHARBHT W vUA B e R FE MR E
B 3 FTRETY . WAk i — R T R R
ARTTRRAT PR W — 2 thE 5l A 0V — W AR TTC B IR LA K
AR REBITE AR DT IR, Herh eh A A A B R K —
UK WIIARI A R EE TR R B RS R E
Hr 2t B AT LR LT R
WA 7 THE IR 2 2008 B T DU 07 IR 22 SRR 30 |
TE LT — A PNIREE 12 DX TR0 ) 7 D0 B i i & D
A& 31000x10° ¢, 971G TUATHZT 2100x10% ¢, HH 5P /R
Z W07 2 b I DA R IR LA i 99%, 1T 5 5% [ PG
T UUA IR S UL IX E A B I A I A T
R HITT T , R R PR T G () R P 3 >
0PI €5 % A G L SN Ee o/ €

B EHE AP H TS HlE F
M LA KNS TR R AE FA X E BT T
FGORE LR EE TR B S 0 SR AR I 5 T
BRI Ham RS R TR (KA S
Z 5 A B, R ki
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Typical geological characteristics of the new energy resource of oil shale and
some problems concerning its development and utilization

TANG Hua', BAI Yun—lai’, WU Wu—jun®

(1.Xi" an Institute of Geology and Mineral Resources, Xi’an 710054, Shaanxi, China;2.Northwest Research Institute of Petroleum Exploration
and Development, PetroChina, Lanzhou 730020, Gansu, China)

Abstract: With the gradual decrease of oil resources in China, non—conventional resources such as oil shale, oil
sands and heavy oil have aroused much attention among geologists. There are abundant oil shale resources in
northwest China, which have been preliminary studied in this paper. Field geological section survey, standard
mining investigation, and laboratory analysis of important samples indicate that the oil shale in northwest China
has the following features: 1) Oil shale strata 1— 36m thick exist in this region. 2) The color of the oil shale is
mostly brown—black, black, whereas the color of some oil shale outcrops is maroon. Oil shale is characterized by
slightly greasy luster, flaky layered structure, irregular conchoidal fracture, small hardness and light brown streak. 3)
In hand specimen, oil shale is mainly composed of clay minerals and silt —sized detrital minerals (feldspar and
quartz). 4) The main chemical components of oil shale are SiO, and ALOs, which possess 65.44% of the rock,
indicating that the shale is of the medium ash type. The organic carbon possess 14% of the oil shale, total carbon
poesses16.28%, and oil yield is generally 1.5%—13.7%, for an overall caloric value of 1.66—-20.98 MJ/kg. The
density of the shale is 1.55—2.46 g/cc. Younger oil shale strata have progressively higher REE abundances. 5) Oil
shale deposits can be mainly divided into 3 types: littoral —neritic facies sedimentary deposits in middle and late
Carboniferous—early Permian strata, remnant lake bay—lacustrine facies sedimentary deposits in late Permian strata,
and inland lacustrine — delta facies sedimentary deposits in Mesozoic strata. Oil shale formed in Mesozoic inland
deep water—half deep water lacustrine facies is the major industrial type and its origin is similar to “the Black Sea
Model.” Oil shale layers are also the main oil source rocks in Ordos basin. Oil shale formed in the deltaic
environment in middle and late Carboniferous and Jurassic strata are mostly related to coal beds in genesis. 6) In
this region, the total amount of predicted resources of oil shale is at least 30000 x10% t , which is equivalent to
about 2100 X10° t shale oil; among them, oil shale resources in Ordos basin accounts for 99% and can be
compared with oil shale resources in Green River area of western North American. 7) In northwest China,
identified oil shale deposits are located in the vicinity of large and medium—sized cities, with good development
prospects . As long as the problem of environmental pollution has been solved and the appropriate technologies
have been used, immense economic benefits are likely to be obtained.

Key words: geological characteristics ;resource ; oil shale ; Northwest China
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