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Table 1 Distribution characteristics of organic maceral in
source rocks from Jurassic in western structural

belt, Turpan— Hami Basin
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Table 2 Distribution characteristics of some crude oil samples and potential sources

in western structural belt, Turpan—Hami Basin
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Table 3 The physical property of crude oil in western

structural belt, Turpan—Hami Basin

WX

# & (g/cm?)

FEEROD

ER

0.7782(1)
0. 7863~0. 8267/0. 8034(2)

13.8
5.5~11.4/9.20(2)

G B

0.7742~0. 8164/0. 7962(6)
0.7968~0. 8066/0. 8034(6)
0.8221~0.9013/0.8622(12)

8.2~13.9/10. 40(6)
5.5~11.4/9. 20(6)
11.4~22.1/18.10(12)

R

Esh

Jas

0. 8090~0. 8094/0. 8092(2)

0. 8038~0. 8507/0. 8161(8)

0. 7844~0.8047/0. 7929(10)
0.7881(1>

14. 8~15. 2/15. 00(2)

12.2~18. 3/15. 04(8)

10. 7~17.0/13. 08(10)
12.5(1)

iR

J2q
Jos

0. 8065~0. 8231/0. 8118(4)
0.7772~0. 8588/0. 8079(12)

8.4~13.8/10.75(4)
6.8~19.3/11.78(12)
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Esh

Ky

0. 8308~0. 8323/0. 8316(2)
0.7968~0. 8001/0. 7985(2)

13.2~16.0/14. 62(2)
9.4~10.1/9.75
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Fig.1 Frequency of wax content in crude dils in western

structural belt, Taibei Sag, Turpan—Hami Basin
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Fig. 2 Mass chromatograms showing the distribution characteristics of steranes (m/z 217) in some oils from

western structural belt, Turpan—He{mi Basin )
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uﬁBZOS—sterane; 20—Cygaaa20R-sterane; 21—C;z900a20S-sterane; 22—C29uﬁﬁ20R—stera:ne; 23—C30afB20S-sterane; 24—Czouaa20R-sterane
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Fig. 3 Mass chromatograms showing the distribution characteristics of pentacyclic triterpenoids (m/z 191)

in some oils from western structural belt, Turpan—Hami Basin
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24—Caoaf- 2045 125.29.31,33,35—Cay s Caz»Cas»Cas» Cas22S-FHEE 7 5 26,30, 32,34,36—Cs1,Caz,Cas» Cas» Cos 22R-FH BT s 27— M B B 52
(a)—Well S224; (b)—well PB6; 15—CzTs; 16—CzTm; 19—CpoaB-30-norhopane; 20—CzTs; 21—Cs017( (H)-rearranged-hopane ;
23—Cyo0B-hopane; 24—Czoaf-moretane; 25.29.31,33,35—C31,C32,C33,Cas ,C3522S-homohopane;;
26.30,32.34,36—Cs1,Cs25Ca3,Cas»Css22R-homohopane; 27—gammafunction
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Fig. 4 The distribution characteristics of the high molecular weight wax fraction in some crude oils

from western structural belt, Turpan-—Hami Basin

FMEEEAERABHRSRE, BRBER—ERENR
SR EFREREEBROBSEURRA S (Co~
Co) NEHE B FRAE ks Z MR E PR EE
BMAS BT ,1994; BEEE, 1995 R E V%,
1999a; F M B %%, 2001) , AT 7E R A —H F A H
BE R KBRS FEBEEI, 7T B8R B S T
TH ) A
FERATHABRERETHEHYNARE, &
HBHEFRZ . ZAMHRED, FEHEIEHERE
VRSP MIEAR, B S KET FEREH (FHE
%,1995) , K FEHEHR(BEE Co~CiuIE
¥ %% 4%) (Hedbeg , 1968) ., 1< £ fig B B8 (C1s ~Css) A
Ao A BR AR5 TR R A 0 A B 96 R 2% U) (Brooks et
al. ,1969) , Pff 7= 4 £ 3% R AE 5 55 2 i 0 A Th A 4
T R A8 Bl (Tegelaar et al. ,1989), AT LA K M &
1 B B UR A HLJE 5 4% Ak A s e e Y — o B

HGy (P HES,1984) B AMIESRA P A HEE
SEMLERBRKEH,1995; 5L ,1994) 855
B4 (199%), Fdb i KRB R M A MBI AT 5+
AREEERE ., 03T ik2. 15% 2. 58 % AR A
Tt , R RIER A A RE S BRI A8 %L
EoAARRESFREMEREN EZARERZ—.

FE AR R R A2 R R g iR o R BT R

| FEAMG (RERFES%,199%; H A H#4,1992,1995),

ARFEERTESHEY P ARR AR, ERE LT
BHRAERNBRESELU Co~Cu I EHRERN £,
AR/ EBHERRERMRB—KBA M
B EERE R, 1994; B #%,1995) Mg
BEREZMER, KPR Mg EREENHFEER
B, A2 R 7= o B A R R R IR e SR N 3T R T
BEARLTEBRENAERE, Bl ZMEP 22
FBE PRI AN & B — B R, X 5 5 5T T A



®al

R A - ke S T RS At X G R R AT o RV ER O S R AL R AE B AR BB 43 AT 557

I BERARH FTER

B R R A (R & T BB AT A T A &
. el THREAS WA TRANELREHE Y, M
B ERERE BT EETYHEERENEL
BE ¥4 551 ~56 kcal/mol (Thanh et al. ,1999), #f g
A& AR R TE 4L BE R 40 keal /mol . R I 2 1 2 X
BAREM SR MmILE MR AREUN . KPR
AT RSP E TR BB ERMZ RS 4E
B EL B R, BE AT BB AT W (R A
FELERSENERERE RAMBEARRER
WARED XA RS EH(ErTFREMRE, X
BEAREBRAARK RBEMENEEE TR
B, A RBEA TREMRESENMBERASIE
A 4 AR ZE 5 A AL W B, s A 4 AR
SRBPRABREEFRBASERERAN S
B, X80 B A A X TR R B2 BT i AR
DABRR I v M T R e e HE PR AT

TR B S AT RO LS R I HER R A
WE—ENEREREPEMESER, MEE.
TERSERNEMTRSEENIEREIERAX,
12 T LR A M R R A B R A IR BB
HGEMER A TFREBERWIEETH RBEMEZ
s PHE NS BRI A S PR I E R
SRR, MEMETBRHENER.

4 ik

(1) BRI SR R B A K% B R B -
EABEERNSEA.SERERNS. 5% ~22. 1% EMlF
BWHRESERR . SREEPE . ER.BERSE
XL, B AR R SRR THRE RMEIAR S
FHE .

Q) RBETHBRBMHREESERNERTE
NTFREMERSEIRE . RET=Z2FRHN M
h AR BB NE S TFRIERR 2Cos~nCox IEWH
IR EERESRS A, FEBREN nCh nCysnCis.
nCar s H—E R Z B HLCPLy s N 1. 04~1. 24,

Q) BB ERPREERBERSRERES
hENLBMAS I UEFRAMTRANE, THA
h & HEREHAREMAREESE, SOBRIBE.
WL B A e E T R HUZ A LR BE TR BT
R RS, BRI ERE R, KA
By AR FAAE B TR, XA B E s (R o
BEMERER, T B AR RN A R, KRG B
i fg B R4y FEEk) . B TR A 545 A G

RS B TE AL BEAR X4, IR D R 30 2 LA
S BT E MR

T B

Q@ AR, b E S A AETHEST A L HI. 2003. FILLE
EHRAEHNETRIERAETRBFRRE.

2 £ X W

B, ZEE . 258,45, 19%%. At RES ZRERFILERE
K. Hi BRI 3 ,28(4):327~339.

BT, EEE, S EE,BH. 1999, ek AP CBREAMSKEN
BEBRIT. HR2R,73(2):140~152.

BRER & 0, SUB M. 1995. R B BEAT I A R B 38 B B FO BRI 2 4
TEAE . PR, 13(1) :32~40.

BRSUSC, RER L FILEL 1987 RS BMR. LR . am I H
4t ,118~130.

T 1994, it A ISR AR JUIE A mh Dok Y AL

B, Tk AR, 2. 1987, pERI R NIRRT FEY
SHEBBREEEZESTREIREHRER. 2M . HRBEHK
A R AL

1B, BER. 1995. TEBHBIRMLE. M R A,

HEE, BB AEL. 1984 BHALREASRAENE. LK. A
i Tl A

AR, TEE, % 1002 R IR HHE. L A
Tk H R AL

HEE.EER,.FE, 2. 1995, ERMKERMRENE. L.
M ol AL

HEH . BTE,HAKE. 1997 EEAZHBEN/RMIKRAET HER
TR o A R o VR B LI 43T DLAR AR, 15(2) :6~13.

HB T, %. 2001 KEEMBEHBHOER &S alms XA
B,22(1) :65~71.

W, 1997 FEMEEM SEFSEB RS AR LR AW
Tk AL

ZH R, SMAE. 1999 BB HAH S AWM. HERBEHR,
14(2):193~196.

SR, BN, ZE M. 1987, RS RS LR AW T HAR
#,131~144.

B, %5, BT 8. 2001, kM AR R SR — LIER R ik
WA R A AR R E TR RAL

IET,BFEE,BEEFFTEHY, EEE. 1998 ik Mk
BABERBSEERBEAHIERZRITE. HEFR,720):
276~284.

TH, K BB, %2002 TRFHE EBE=RTEEYER
AHMBESTECC)ERRE BIFER,4704):1103~
1107.

T LS, T, %, 2003 TRBEBLSHEREAMOEL TR
(Cas ) EMIBE R REBEFE AL 4. FEB 2D B),33(5).
401~410.

BKE LT MR %, 1988, ST MM ERALERE. FER %G
), (6):643~650.

WK B . 2000. 33 # A8 E T - BEAT A R OB BN — R B E L.
P22 E IR, 45(6) :667~670.

B E, R, B, % 1994 it — BB EPERERELER
BN SR, B2 R ,39(21):1979~1981.

Rk gt, B TR, 1995, ok A R A HLE A AR AIHBIRS
Fk, 22(4):24~27.



B

558

3

Ei54 2004 4E

References

Brooks J D, Smith ] W. 1969. The diagenesis of plant lipids during
the
Coalification and the formation of oil and gas in the Gippsland
Basin. Geochim. , Cosmochim. Acta, 33:1183~1194.

Chen Jianping, Huang Difan, Li Jinchao, et al. 1999. The petroleum

formation of coal, petroleum and natural gas—1I.

generation model for organic matter from Jurassic coal measure,
northwest China. Geochemstry, 28 (4): 327 ~ 339 (in Chinese
with English abstract).

1999. Main

Source Rocks of Petroleum from Jurassic coal-bearing strata in the

Chen Jianping, Huang Difan, Li Jichao, Qin Yong.

Turpan— Hami Basin, Northwest China. Acta Geologica Sinica,
73(2):140~152 (in Chinese with English abstract).

Chen Jianfa, Sheng Ping, Wen Qibin. 1995. The genetic type and
geochemical characters and their significance of the condensates in
China. Acta Sedimentologica Sinica, 13(1):32~40 (in Chinese
with English abstract).

Chen Yiwen, Zhu Jiawei, Xu Huazhen. 1987. The Geological Study of
Coal-bed Methane.
Chinese).

Cheng Keming. 1994. The Generation of Oil and Gas in Turpan —

Beijing: Petroleum Industry Press (in

Hami Basin. Beijing: Petroleum Industry Press(in Chinese).

Del Rio C J, Philp R P, Allen J. 1992. Nature and geochemistry of
high molecular weight hydrocarbons (above Cy) in oils and solid
bitumens. Org. Geochem. ,18(4):541~554.

Fei Fu’an, Luo Jikun,Li Lina,et al. 1987. Annual Research Reports of
State Key Laboratory of Gas Geochemistry, Lanzhou Institute of
Geology, Chinese Academy of Sciences. Lanzhou: Gansu Science
and Technology Press(in Chinese).

Fu Jiamo, Liu Dehan, Sheng Guoying. 1992. Geochemistry of Coal-
derived Hydrocarbon. Beijing:Science Press(in Chinese).

Fu Jiamo,Qin Kuanzong. 1995. Geochemistry of Kerogen. Guangzhou:
Guangdong Science and Technology Press(in Chinese).

Heath D J, Lewis C A, Rowland S J. 1997. The use of high
temperature gas chromatography to study the biodegradation of
high molecular weight hydrocarbons. Organic Geochemistry, 26:
769~785.

Hedbeg H D. 1968. Significance of high wax oils with respects to
genesis of petroleum. AAPG, 52.:731~750.

Huang Difan, Hua A’xin, Wang Tieguan, et al. 1992. Advance in
Geochemistry of Oil Generated from Coal. Beijing: Petroleum
Industry Press(in Chinese).

Huang Difan, Li Jinchao, Zhou Zhuhong. 1984. The Evolution and
Hydrocarbon Generation Mechanism of Continental Organic
Matters. Beijing: Petroleum Industry Press(in Chinese).

Huang Difan, Qin Kuanzong, Wang Tieguan, et al. 1995. Generation
Mechanism and Formation of Oil Generated from Coal. Beijing:
Petroleum Industry Press(in Chinese).

Huang Difan, Zhao Mengjun, Zhang Shuichang. 1997. Genetic analysis
of the orgin of the Lower Paleozoic waxy hydrocarbon from the
Manjiar oil-gas system, Tarim Basin. Acta Sedimentologica

Sinica, 15(2):6~13(in Chinese with English abstract).

He Huigiang. 2001.
Formation condition of high waxy oils in Damintun Sag. Oil &
Gas Geology, 22(1):65~71 (in Chinese with English abstract).

Huang Ruchang. 1997. The Formation and Distribution of Low Mature

Huang Haiping, Li Hong, Ma Kanchuang,

Oil and Conderate Reservoir in China. Beijing: Petroleum
Industry Press(in Chinese).

Killops S D, Carlson R M K, Peters K E. 2000. High-temperature
gas chromatographic evidence for the early formation of Cyo* -
alkanes in coal. Organic Geochemistry,31(6):589~597.

Li Xinjing,Lu Songnian. 1999. High temperature gas chromatography
and the analysis of petroleum. Advance in Earth Science, 14(2):
193~196 (in Chinese with English abstract).

Qin Jianzhong, Liang Digang, Li Zhipeng. 1987. The Geological Study
of Coal-bed Methane. Beijing: Petroleum Industry Press: 131~
144 (in Chinese).

Sang Shuxun, Qin Yong, Fu Xuehai. 2001. Geology of Coal-bed
Methane in Terrestrial Basin, Taking Junggar and Turpan—Hami
Basin as examples. Xuzhou: China University of Mining and
Technology Press (in Chinese).

Setti L, Lanzarini G, Pifferi P G. 1993. Further research into aerobic
degradation of n-alkanes in a heavy oil by a pure culture of a
Pseudomonas spp. Chemosphere, 26:1151~1157.

Tegelaar E W, Matthezing R M, Jansen ] B H, et al. 1989. Possible
origin of n-alkanes in high wax crude oils. Nature, 342:529~
531.

Thanh N X, Hsieh M, Phillp R P. 1999. Waxes and asphaltenes in
crude oils. Organic Geochemisty,30:119~132.

Tissot B P, Welte D H. 1984. Petroleum Formation and Occurrence.
Berlin: Springer-Verlag.

Wang Chunjiang, Fu Jiamo, Sheng Guoying, et al. 1998. Laboratory
thermal simulation of liquid hydrocarbon generation and evolution
of Jurassic coals from Turpan — Hami Basin. Acta Geologica
Sinica, 72(3) : 276~ 284 (in Chinese with English abstract).

Wang F Y, He P, Hao S S. 1997. Origin of Chinese lacustrine high-

waxe oils and organic petrology of its source rocks. AAPG Bull. ,

81:1567.
Wang Tieguan, Zhu Dan, Zhang Zhihuan, et al. 2002. High
molecular weight ( C3s+ ) n-alkanes of Neogene heavily

biodegraded oil in the Qianmigiao region, North China. Chinese
Science Bulletin, 47(14):1103~1107(in Chinese).

Wang Tieguan, Zhu Dan, Lu Hong, et al. 2003. High molecular
weight (Cgst) n-alkenes of high-waxy condensate and its source
kitchen orientation in the Qianmigiao Burial-hill zone, Bohai Gulf
Basin. Chinese Science(D),33(5):401~410(in Chinese).

Xu Yongchang, Shen Ping, Cheng Jianfa, et al. 1988. Geochemical
characteristics of condensate. Chinese Science(B), (6):643~650
(in Chinese).

Zhang Shuichang. 2000. The migration fractionation: an important
mechanism in the formation of condensate and waxy oil. Chinese
Science Bulletin, 45(6) :667~670(in Chinese).

Zhao Changyi, He

Hydrocarbon Generation

1994.

and Characteristics of

Zhonghua, Cheng Keming, et al.
Potential
Degradinite in Coal, Turpan — Hami Basin. Chinese Science

Bulletin, 39(21):1979~1981(in Chinese with English abstract).
Zhao Changyi, 1995,

characteristics of oil derived from coal in Turpan — Hami Basin.

Cheng Keming. The organic petrology
Petroleum Exploration and Development, 22 (4): 24 ~ 27 (in
Chinese with English abstract).

Zhao Changyi, Du Meili, Shao Longyi, Chen Jianping, Cheng
Keming, He Zhonghua. 1998. Types of organic facies and source
rock assessment of the coal-measure mudstone in the Turpan—
Hami Basin. Acta Geologica Sinica, 72(2):169~179.



B4l PR S .t R T R X A AT ik R SR T Y M BR AL S AR AE B B 3 559

Geochemical Characteristics and Origin of High-wax Condensate and
High-gravity Oil in the Western Turpan—Hami Basin

ZHANG Zhihuan®, HUANG Zhilong", ZHANG Zhenying? , ZHU Dan"”, WANG Tieguan”
1) Key Laboratory for Hydrocarbon Accumulation, Ministry of Education, P. R. China;
Faculty of Natural Resources &. Information Technology, University of Petroleum, Beijing, 102200
2) Beijing Campus, China University of Mining and Technology, Beijing, 100083

Abstract

The crude oils from the Mesozoic — Cenozoic reservoirs in the western Turpan —Hami Basin are mainly
high-wax condensate or high-gravity oil (or light crude ocil), with lower density, viscosity, middle to high
paraffin content and higher content of high-molecular weight n-alkane (nCs;~nCg;). The paraffin contents of
crude oil samples range from 5. 5% to 22. 1%. The origins of high-wax condensate and high-gravity oil are
different from those of normal high-wax crude or condensate. The reason of the formation of high-wax
condensates or high-gravity oils in the Mesozoic —Cenozoic reservoirs in the region of interest, which derive
from the Jurassic mudstone and/or coalbeds, attributes to the constituents of organic macerals in source rocks
and maturity of organic matter. The organic macerals in mudstone and coalbed source rocks in this region
include mainly vitrinite and exinite consisting mainly of cutinite and suberinite, with the conditions of the
formation of high-wax crude oil and condensate or high-gravity oil. The high-molecular weight n-alkanes and
the condensates were generated at the same temperature because the activation energy of the vitrinite maceral

and some exinite macerals in coalbed source are close.

Key words: Turpan — Hami Basin; high-wax condensate; high-wax high-gravity oil; organic maceral;

origin
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