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Abstract: In Ordos basin, which is rich in oil shale resource, oil shale is mainly found in the southern part of Chang 7
member of the Triassic Yanchang-3 Formation, with common thickness of 5 to 30 m and 40 m of maximum. In this pa-
per, a statistic synthetic study on test data of both surface and borehole oil shale sample was conducted based on the
field measures of oil shale sections. Research shows that oil content ranges from 4% to 9% with average of 7%, calo-
rific value varies between 7 MJ/kg and 13 MJ/kg with average of 9.1 MJ/kg, ash content is between 45.6% and 90.1%
with average of 69.5%, and total sulfur values are between 0.01% and 14.01% with the average of 2.82%. The oil shale
in the mass is characterized as high ash, medium to high rich sulfur, and medium grade oil shale. The organic matters of
oil shale, with high content and mainly of sapropelic and humic-sapropelic type, are dominantly in the mature stage and
have good hydrocarbon generation potential. It is made clear by geological and geochemical study that the Chang 7 oil
shale was formed in semi-deep and fresh-half salt lake with water depth more than 15 m under warm-humid climate,
where it was a closed, stagnant, anoxic and strong reducing sedimentary environment. During Chang 7 deposition stage
of Late Triassic, biological prosperity provided a source of organic matter for the formation of Chang 7 oil shale, the
stable water stratification resulted in the strong reducing environment of the lake bottom, which was favorable for the
accumulation of organic matter and its preservation and thereafter forming good type oil shale of high organic carbon
content and high oil content.
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Figure 1. Tectonic units of Ordos basin
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Figure 2. Comprehensive stratigraphic columnar section of the Triassic Yanchang Formation in Ordos basin
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Figure 3. Outcrop pictures showing the Chang 7 member oil shale of the Yanchang Formation in Ordos basin
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Figure 4. Stratigraphic correlation of the Chang 7 member oil shale outcrops of the Yanchang Formation in the Yijun area, southern Ordos
basin
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Figure 5. Histograms of industrial evaluation indicators of the Chang 7 member oil shale
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Figure 6. The relations between oil content and calorific value, oil content and ash content of the Chang 7 member oil shale
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Table 1. Organic geochemical characteristics of the Chang 7 member oil shale samples (%)

&1 K7 MITEHR IR EHHE

Ff i 5 It PR IR (C) S (mg/g) S (mg/g) S +$ (mg/g) S; (mg/g) BB (%)
Y09-001 438 1.16 6.12 7.28 2.66 18.05
Y09-003 437 1.58 44 45.58 4.56 22.53
Y09-004 437 0.76 24.84 25.6 4.6 8.5
Y09-005 432 1.82 72.64 74.46 17.44 19.32

Y09-007-A 440 1.2 14.32 15.52 1.74 6.35

Y09-007-C 440 14.58 97.68 112.26 1.74 12.16
Y09-008 433 5.32 80.8 86.12 9.36 1.57
Y09-009 431 11.74 96.72 108.46 5.28 3.98
Y09-011 439 12.54 106.64 119.18 1.26 32.46
Y09-012 439 6.58 134.16 140.74 1.94 36.75
Y09-013 440 3.84 96.56 100.4 1.36 22.39
Y09-014 439 4.54 92.24 96.78 1.08 24.71
Y09-015 436 4.06 94.96 99.02 2.84 26.31
Y09-016 435 4.08 83.68 87.76 1.02 23.77
Y09-017 435 1.9 62.04 63.94 0.82 17.37
Y09-018 430 0.84 15.96 16.8 2.76 8.19
Y09-019 430 3.42 45.8 49.22 7.44 18.53
Y09-020 438 6.24 80.48 86.72 0.96 21.62
Y09-021 430 2.94 65.48 68.42 5.04 17.25
Y09-025 425 0.48 44.16 44.64 0.86 20.87
Y09-030 436 0.85 29.06 29.91 1.34 5.98
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Figure 7. The relations between oil content and TOC, oil content and S; + S; of the Chang 7 member oil shale of the Yanchang Formation

7. BKEK 7 BT ESmESHIK, £EREHXFER

1000
900
800+ .
700
6001

500+

L]
L]
400 }’
L]
44 2
[ 4
LY
L]
L]

I (mg/g)

.
300F

2001

100+

0 30 60 90 120 150
I (mg/g)

Figure 8. Cross plot of hydrogen index and oxygen index of the
Chang 7 member oil shale

8. K7 M ESEESEERLE

HHTR AR AU F LR R, B RIFR& il
L

3.4. JMTUE FCHL M BRAL SFHFAE

MITAEMMUE S C. He O, NAIS 2G0T R,
M HIEEHRERTHICER. THLITE F AT
TUE B i TUE oL ERAG R AT 78, —
J5 AT DASE 7R FO RO o S 7 #h RS UTRRER B 2%
fF, F—Jr s IR e a R A EH
TG I [NSORI PR B OR A 45 35 B B S

PEHIEH 21 PRRE AT H & R s R HtEk{L
EOYHT S FTHURE S ARG AR L A sk AR KA,
BT RS R BT 3.5%0L E.

204

6r

HEL ()

0.5 0.7 0.9 1.1 1.3
R (%)

HEL ()

420 430 440 450
T, (0O

Figure 9. Histogram of R, and T, of the Chang 7 member oil
shale samples

9. K7 HREHR R, Tw.SHEAE

341. BERR

MU B0 R FEH Si0,. ALO;. Fey0s.
MgO. CaO. Na,O fil K,0 Z41 Ak, Hb Sio, f &k
P 49.06%, ALO;. Fe,05 ik, A 13.76%
M 7.97%, HABTTERII TR EAZ 10%((E 2). M
F11 Si0, Fl Fe,O5 8 BN B ALRERR EhAF1E, HE=
X T AE TP R Ahosfh e il U0 R Joe ) S b D e BE R

Copyright © 2013 Hanspub



TRIR 2 W gt 7 = AL U RFE B R R 3 A

Table 2. Main elements contents of the Chang 7 member oil shale samples (%)

R2 KTHTEHRBEETRSTER%)
Y RS Si0, ALO; Fe,0; K,0 MgO CaO Na,O
Y09-001 49.11 14.59 11.55 3.17 223 2.10 0.66
Y09-003 54.97 15.93 5.83 3.11 0.98 0.66 0.67
Y09-004 58.62 16.63 5.92 3.45 1.07 1.14 0.80
Y09-005 40.64 8.14 11.93 222 0.26 232 0.45
Y09-007-A 59.66 17.81 4.97 3.47 2.08 0.71 0.95
Y09-007-C 46.04 11.84 9.49 2.68 0.72 1.48 0.87
Y09-008 53.39 12.43 5.76 2.96 0.68 0.86 0.70
Y09-009 46.85 12.14 8.39 2.93 0.64 1.19 0.51
Y09-011 31.67 7.19 16.21 124 0.38 0.69 0.37
Y09-012 34.52 9.78 13.37 1.55 0.85 1.17 0.52
Y09-013 46.04 13.92 9.41 2.50 0.82 0.96 0.72
Y09-014 48.23 13.36 9.01 1.57 0.88 0.80 1.08
Y09-015 43.83 12.78 7.19 243 0.59 1.44 0.76
Y09-016 49.37 13.38 6.09 2.72 0.71 1.24 0.63
Y09-017 54.59 14.93 6.07 2.84 0.86 0.86 0.63
Y09-018 56.58 17.29 5.46 3.78 0.69 0.46 0.53
Y09-019 4531 10.66 7.00 2.07 0.59 0.75 0.90
Y09-020 4429 13.10 11.06 2.64 0.90 1.16 0.55
Y09-021 54.51 14.60 5.89 3.45 0.77 0.52 0.94
Y09-025 51.03 19.39 3.46 2.54 1.22 0.76 0.60
Y09-030 61.11 19.11 3.40 2.38 1.32 0.81 1.56
SESME 49.06 13.76 7.97 2.65 0.92 1.05 0.73

BEAVGEMEM, IR B G199 @ 7 13k
T TUAE Iy iy R o b, 17 MTUE Koy @+
HRE AR R T 2K 27

342. METE

TR Z WA K 7 W TUA TR G R P kAL 2
MW 3. METTRFELA Moy St V. Zr. Rb.
Cu. Zn. Cr. Pb. Ni 1 Co, HH' Mn. Sr. V. Zr
Al Rb & BN, B4 1.00 x 104 LA E.

DNEEVEANHL T AR 7 TUA R TR N E S
fiE, VR WG H R SE v i) DA FORS L5 o s P &
RPVHAT T RO E R B 3). WEILR
MEERBNERUECRTESAS I TUE
Ak A MR TR P EENIE. SEREKT 1,
UATE RN E R BERAREUNT 1, RRE
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JCER MR P,

K7 W ICE PR TR E LRV T B L T
1 IJCEA V. Cu. Pb fl Co, HEMEILEKLIAA
FFREE RT3, HAadZiwHMECERE Niv Mn
A1 Sro HA, V. Zr. Rb. Cu. Cr. Pb. Ni. Co #&
— AR i YR AL = 40 B VT kg N 38 2 AR B A R
TTE, THEEZL N 1.05, 1 Mn A Sr i —HKRE
WEENAFTIR IR NI TC R, P& R RO
0.48. XKL 7 M DUA Tl B 0 3% 1 A BB AT Bt s e
B TR, SCR RIRDTRRAN 7R, TR A SRR,
B .

4. HTUE MR R R AR 547
BEA VBB AR IR, DURLE (% R
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Table 3. The content (x107%) and element ratio of trace elements and enrichment coefficients of the Chang 7 member oil shale samples

RI3 K7THAEHRREARESE107), TREENEERY

R gn 5 Mn Sr A% Zr Rb Cu Zn Cr Pb Ni Co Sr/Cu
Y09-001 1132.1 157.4 212.6 163.4 141.0 28.8 99.8 128.1 39.7 56.3 4923 5.5
Y09-003 61.8 524.9 167.2 192.1 181.1 118.1 475 85.9 475 - 14.0 4.4
Y09-004 81.2 377.6 144.8 144.3 180.7 91.7 40.6 76.7 44.1 - 13.5 4.1
Y09-005 1189.6 610.1 327.2 172.4 110.2 136.6 15.2 48.4 37.2 9.5 32.7 45
Y09-007-A 216.8 129.0 81.6 225.3 172.3 71.5 136.8 77.0 44.1 24.6 17.7 1.8
Y09-007-C 1532.6 231.8 177.3 93.5 123.4 101.5 83.9 44.1 26.7 25.7 312 23
Y09-008 72.2 359.0 191.2 162.1 142.4 104.6 26.4 83.3 43.9 4.1 133 3.4
Y09-009 51.8 263.7 218.5 138.8 137.7 64.0 19.7 82.1 46.8 - 37.4 4.1
Y09-011 155.8 75.5 258.4 41.0 50.3 105.4 425 415 275 225 50.5 0.7
Y09-012 320.0 120.7 262.7 69.2 69.0 189.8 73.5 54.1 28.9 36.9 44.0 0.6
Y09-013 212.0 178.1 210.2 108.9 117.9 139.6 91.7 60.1 33.9 213 27.1 13
Y09-014 349.2 125.1 185.3 133.1 68.7 123.8 78.8 39.8 46.5 32.7 26.5 1.0
Y09-015 116.0 243.8 195.6 125.9 128.8 69.4 33.7 722 39.4 - 17.7 35
Y09-016 86.7 132.3 189.2 117.0 141.5 86.5 41.0 69.6 46.8 - 16.7 15
Y09-017 127.9 183.5 153.0 135.1 143.7 72.4 26.1 77.8 414 - 14.8 2.5
Y09-018 20.1 206.7 131.8 134.9 164.7 1182 20.8 62.0 203 - 11.8 1.7
Y09-019 186.3 170.4 160.1 128.6 95.4 145.0 28.5 58.7 37.6 5.1 18.5 12
Y09-020 198.4 118.4 161.0 80.8 112.0 121.8 78.7 62.4 29.0 15.0 349 1.0
Y09-021 42.7 204.5 154.4 154.2 166.6 97.5 24.8 75.3 58.0 - 13.3 2.1
Y09-025 158.3 147.4 120.6 196.9 182.3 64.5 243.5 105.1 353 19.7 14.2 23
Y09-030 78.2 144.8 81.6 186.2 106.7 113.8 89.3 46.9 41.8 35.9 8.5 13
SPEME 304.3 224.0 180.2 138.3 130.3 103.1 63.9 69.1 38.9 23.8 23.8 2.4
i LA TE 670 450 130 200 200 57 80 100 20 95 20
BERH 0.45 0.50 1.39 0.69 0.65 1.81 0.80 0.69 1.94 0.25 1.19

W HESESCER24]: -7 AR HE

TR T B A o B A R B T 0 BB Al DA R AT B Al
WA RR R TR IR B (G 28 kR0, TR A Z
EREENE, —mERTIoER 8 S R E S
Fi, A5 SRR AR IR AN A R
KGR . A 32 BRI TUA AR B O B ER AL 22 R E X
FROR Z WA 7 I DU s Ak T TR SR AT
Oy HT, BEME IR TUE A
4.1. HSEEG

St/Cu FUAE AT e B9 S5 . 3, BN T 1.3~

5.0 Z IR i SR, ERT 5.0 WS T A%
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LT, K 7 S TUARE SR St/Cu bUAR 25 AN K (FR 3)s 4>
fifase, HrP{ Y09-001 SHEE KT 5.0, 71%HIF:
i Sr/Cu HUAEA T 1.3~5.0 2 [7], “FHE N 2.4. H
PRI UL, K 7 I U T R T A A R AR 1 L 2
78

e LR VAV +Ni). U/Th B BER R ST
TR 15 () S AL 38 JR 46 411253, Hatch 1 Leventhal
(1993)P % b SEHEGE i |- 5 47 VLR T R B A T4
W R, B TT &R VAV + Ni) LR (0.84~0.89) 5 ik
KRG 2 Bk AR B H,S REREE, fE
(0.54~0.82) 7K A4 53 JZ AN SR ) PRI ER, (IR EEAE (0.46~
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0.60) N /KA 43 JZ 55 I T 58 3 5% . Jones A1 Manning
(1994)°HE Y, TG R U/Th EUAE A3 5 v AR Bl
SRR, U/Th KT 1.25 XN RE—WR T AL,
1.25~0.75 XfNZTEAIEE, /NT 0.75 XN E A .

L34 1K SCIE %5 (2008)52 R 2 1 B A0 A il i
FER (R 3), SERZHTAHK 7 3 TUA VAV + Ni) U E
FEI AT 0.8~0.9, FIJLAE N 0.88; U/Th LL{E
KT 1, EEik 10 PLE(E 10), XEER M TTUA K
R EON KR E W RA SR SR TR R 5

4.2. EEERIEH KR

St/Ba LUAEZ H AW REBURE, — AN
EAHUTRY Sr/Ba LUAE KT 1.0, FEAHUTRVNT 0.6, T
PERADTRAN 0.6~1.08334, B 1 1 ok £ 5 0 &2 fr) .
febr, —MORUKIREL B S B KT 1.00 x 1074, 2Rk
BB &R 7.0 x 107°~1.00 x 107*, /KB B & &
NTF 7.0 x 10707, K 7 ST Sr/Ba A 1 ik
K, —M#MATF 0.5, B HEA 111 x 10°~9.19 x
10702, X B 7 I U ORI 2 K R SR A
NIRIK = 2P BUK AR TR A 85

AT KER BRI, AT AR TR A A AR

DVIRRIE . AR, HAS K AL MEZ T
bR B E (B 11)0 Bk X TUH 2 5 Z-3 200k
W tess s e abs BZm W, Kb msEs:

K 7 TR R AN R B, KRR E A
IS &R S SN A S K R T T A I AN
AR ERK IR IE, G-~ AR AR R AE B 2
T FIBA (2006) MESE /R 2 i Bl AR Hh X = & RAEK
HEK 8- K 7 BEIHAE ORI T 8 kBB
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Figure 10. Correlation between V/(V + Ni) and U/Th of the Chang
7 member oil shale (modified from Ref. [32])
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Figure 11. Indicators of paleobathymetry of sedimentary basins (drawing from Ref. [38-40])
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- R
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) BRI AR A, Ho i 7 IR B RO K6~k
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WY AR I RAMERT BL, AR Z e = 25 o
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RV, ST 7K R FL 97 R B B R 8 0 3k
T A8 /N T AT ) K AR N T B R M P U
W, AR CLHIES: R L, — AT R
B R Z PR3 o

WICEVE N — M EE RIS, U E %
PR B REFEE R A BB AL
Joi 3= i B 2R FUSUR B IR ATL5T PR 2 R
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- K, IR B TR RARA G P AR, BB R A
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