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Fig. 1 Map showing the locality of the Halahatang

Depression sample locations identified
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Fig.7 Ternary plots showing light hydrocarbons in Halahatang Depression
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Table 1 Comparison of C; light hydrocarbon parameters by GCX GC and GC

BB H5 H11-1 H11-2 HI13-1C H601-1 H601-2 H601-3 H601-6 HS801 H902  XK9C H12
GC 37.45 37.18 37.34 35.24 35.85 36.51 36.00 31.02 38.98 38.28 37.30
EBEkE/ %

GCXGC 29.28 25.77 25.69  26.37 26.10 23.28 23.97 24.84 27.42 22.97 25.62
GC 2.29 2.39 2.45 1. 98 2.19 2.20 2.16 2.21 253 2.44 2.43

5 BEbE
GCXGC 2.15 1. 96 2.04 1.78 1. 85 1.25 1.92 2.05 2.08 1. 84 1.79
% GC 52.83 54.89 55.05 51.12 53.24 53.09 53.12 45.82 56.04 55.38 54.86
nCr;/
' GCXGC 42.75 39.58 38.80  38.85 39.64 34.53 37.41 37.24 41.29 36.04  36.77
C; |
GC 13.53  14.59 14.36  15.41 15.11 14.62 14.97 14.30 13.60 13.82 14.08
RIFT DMCyCs/%
- GCXGC 20.66  23.46  22.83 24.00 24.41 28.79  25.46  20.18  22.79 27.76  22.24
VST
GC 33.64 30.52 30.59 33.47 31.66 32.29 31.91 39.89 30.36 30.80 31.05
MCyCs/ %
GCXGC 36.59 36.96  38.37 37.14 35.95 36.68 37.13 42.58 35.92  36.20 40.99
GC 57.71 60.68 60.97 57.21 58.78 58.99 58.27 50.66 65.03 59.50  60.20
Cr #ibt/ %
GCXGC 51.10 50.86  49.58  49.22  49.47 42.85 49.62 45.36  55.71 48.83  47.39
Cq
GC 31.42  29.28 29.25 32.39 30.17 31.10 30.39 33.39 30.20 28.86  29.30
7 G FkE/%
e GCXGC 34.57 36.13 36.28 37.21 35.39 38.95 36.18 36.94 37.08 36.19 39.35
) GC 10.87  10.04 9.78 10.41  11.06 9.91 11.34  15.94 4.77 11.64  10.49
FER %

GCXGC 14.33 13.02 14.15 13.57 15.14 18.20 14.20 17.70 7.20 14.98  13.26

GC 1. 40 1.17 1.16 1.39 1.23 1.31 1.27 1.49 1.14 1.22 1.19
Cr bkt /iCr (N/D
GCXGC 1.32 1. 20 1.24 1.34 1.23 1.43 1.18 1.42 1.15 1.16 1.49
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Table 2 Comparison of C4 light hydrocarbon by GCX GC and GC
Cs BRIRd /%
BRESH
IE % O bt Cs Fdfz ES
H5 GC GCXGC GC GCXGC GC GCXGC GC GCXGC
H11-1 40. 20 31.47 31. 26 29.05 25.70 35.28 2.83 4.20
H11-2 41,47 27. 44 35. 80 39. 14 19.79 28.91 2.94 4.51
H13-1C 41.61 28.01 35.53 33.80 19. 81 33.06 3.05 5.13
H601-1 38.78 28.99 31. 45 34.75 26. 10 31.23 3.67 5.03
H601-2 39. 82 26. 26 34. 74 38.29 21.83 29.42 3.61 6.03
H601-3 40. 44 26.55 31.96 30. 27 24,37 37.46 3.23 5.71
H601-6 39. 84 27.68 33. 96 37.49 22.54 29.01 3. 66 5.82
HS801 33. 86 26. 88 34.43 33.37 27.49 34.79 4.22 4.96
H902 43.02 27.69 34. 26 39.48 18.52 26.01 4.21 6.82
XK9C 41. 83 25.67 34.01 37.41 20.91 30.92 3.25 6.00
H12 40.72 31.41 34. 84 37.22 21.10 27.32 3.34 4. 05
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Fig. 8 Part of traditional gas chromatogram of oil sample(well H801)
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Table 3 Comparison of Mango parameters by GCX GC and GC
2%
e 3RP/ % 5RP/ % 6RP/ % T/C Ro/%
GC GCXGC GC GCXGC GC GCXGC GC GCXGC GC GCXGC GC GCXGC GC GCXGC
H11-1 1.03 1.07 0.18 0.2 41.8 41.61 16.71 21.07 41.54  37.32 121.3 124.5 0.82  0.86
H11-2 1.05 1.07 0.19 0.3 46.1  43.91 17. 43 21.78 36.45 34.31 124.3 123.3 0.85 0.84
H13-1C 1.06 1. 14 0.19 0.28 46.2  43.17 17.18 21.2 36.59 35.63 124.9 121.8 0.86  0.82
H601-1  1.01 1.06 0.21 0.29 41.9  40.63 18.32 23.31 39.8 36.06 120. 4 121.4 0.80  0.82
H601-2 1.03 1.1 0.22 0.3 44.8 42.87 17.85 23.11 37.4 34.02 122.9 123.7 0.84 0.85
H601-3 1.04 1.13 0.2 0. 43 43.3  39.07 17.66 26.8 39.01 34.13 121.7 113.7 0.82 0.72
H601-6 1.03 1.11 0.21 0.3 44 44.03 17.9 22.76 38.14  33.21 122.1 123.4 0.83 0.84
HS801 1. 06 1.16 0.22 0.29 40.2  39.98 15.79 19.3 44.04  40.72 125.1 124.3 0.86  0.85
H902 1. 04 1.13 0.21 0.31 46.8  44.82 16. 47 21.42 36. 77 33.76 124.1 123.1 0.85 0.84
XK9C 1.07 1.11 0.19 0.27 45.1  44.73 17.01 23.99 37.92 31.29 125.9 124. 6 0.87  0.86
H12 1.05 1.23 0.2 0.29 45.6  38.62 16.97 21.59 37.41 39.79 124.0 124.1 0.85 0.85

B — YRR S BT A TR BT 51X A
FEUE A sl oy [ P
4 ik

()&=t & 3% R Ak A4 &% F o) RARAL &
Fe BAALH R Y b B Ve W Ry R AR b T 8 R

Fob BEREAVRERA [ Al R, 24 2%
Gkl TRSEW S B 3-TERIR.2,.2,4-=ZF 1
R, T KRB B bk — 2 & % B AL K. 12 & %
iR

()4 Co\C, BRI MR AFAE T, 2 AP AL E PT
RAF e EAMEE IR MR R IR IR AR S 4 R A8 A



No.9 I EBm%¥

SEEABIEIEEVG R R R C—C BRAZRAANE L FHE

L3t oA 1821

%&%Tﬁ%ﬁﬁ%ﬁ&ﬁﬁ%ﬂ@%ﬂﬁﬂﬁﬁ

o BT — B RAETIERM S F
:B%ﬁ%h%A L

(3)Mango A E 2 A& EH R ELNE TR
Wy Tk, AR K, A K, 1A Les o £ 5,
REAH -TESIGE R, AR 2-F LTI 2,3
ZWEA BRI B FE . R AR E AR
BT L2 LB R AL FAE 8 — B, 2
AERYERFAR RBEEMR B LA
3RP #» 6RP. 2R BZ AR LR A FRAE, R4
AR E A 123°C £ 4,

2 % UK (References) :

[1] Gao Xuanbo,Chang Zhenyang,Dai Wei,er al. Recent advance
in analysis of petroleum geological samples by comprehensive
two-dimensional gas chromatography[]]. Chinese Journal of
Chromatography,2014.32(10) :1058-1065. [Efﬁ@-ﬁ}?ﬁﬁﬁ,
AR 55 A Yl SOR 68315 A A Tl b BORE 5 20 BT e 0 L P
[J]. {43 ,2014,32(10) . 1058-1065. ]

[2] Vendeuvre C,Bertoncini F,Duval L,et al. Comparison of con-
ventional gas chromatography and comprehensive two-dimen-
sional gas chromatography for the detailed analysis of petro-
chemical samples[ J]. Journal of Chromatography A, 2004,
1056(1/2):155-162.

[3] Cui Haifeng, Zheng Duoming, Teng Tuanyu. Petroleum geo-
logic characteristics and exploration orientation in Halahatang
Depression of Tabei Uplift[ J]. Lithologic Reservoirs,2009,21
(2):54-58. [ AR 0 4 22 W, e 11 4. % I e e o e B 1M1
A7 91k 3 B AE A5 i%ﬁ%ﬁﬁfﬂ[]]. AU 2009, 21(2)
54-58. ]

[4] Chang Xiangchun, Wang Tieguan,Cheng Bin,ez al. Geochem-
ical characteristics of light hydrocarbons from the central part
of Tabei Uplift and their implications[ ] ]. Natural Gas Geosci-
ence,2014,25(7):1058-1064. [ L & . ¥ k&, FEuk. 4. B
bR 2 e 0 D i A AR TR AL 27 R AE B LR LT ] R AR A R
Bl,2014,25(7) :1058-1064. ]

[5] Cheng Bin, Wang Tieguan, Chang Xiangchun. Application of
C5-C7 light hydrocarbons in geochemical studies: A case study
of Ordovician crude oils from the Halahatang Depression, Tai-
bei Uplift[J]. Natural Gas Geoscience,2013,24(2);398-405.
[ EBOE . 0 2 & Cs-Cr B 7E 50 b Bk Ab 2 B 58 7 A
7P LA e B b ey iz s 38 101 W Bl R B S L) 1. R 4R
K HLEREL 27 ,2013,24(2) :398-405. ]

[6] Wang Huitong, Weng Na, Zhang Shuichang, et al. Identifica-
tion of petroleum aromatic fraction by comprehensive two-di-
mensional gas chromatography with time-of-flight mass spec-
trometer[ ] ]. Chinese Science Bulletin, 2010,55(21);21-29.
CEILTE 408, 56K B 55 4 4 S0OM @5 /AT I 1) J5T 3% 6F
J i 55 98 43 A o T A R 0 L0 ], B 5@ 4R L 2010, 55 (21) 5 21-
29.]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Jiang Qigui, Ma Yuanyuan, Qian Menhui, et a/. Comparison
between comprehensive 2D gas chromatography and conven-
tional gas chromatography in geochemical analysis of petrole-
um geology[ ] ]. Petroleum Geology and Experiment, 2012, 34
(3):303-308. [ i3 5t » Th R I8, €% 110 55 7 iih b JST R i 42
T3 5 (0 1 BOR Ak B H LT 1. A i S 56 3 BT
2012,34(3):303-308. ]

Thompson K F M. Light hydrocarbons in subsurface sedi-
ments[ J ]. Geochimic et Cosmochimic Acta, 1979, 43 657-
672.

Thompson K F M. Classification and thermal history of petro-
leum based on light hydrocarbons[]J]. Geochimic et Cosmo-
chimic Acta,1983,47:303-316.

Wang Peirong, Xu Guanjun, Xiao Tingrong,et al. Application
of C; light hydrocarbon parameters in identifying source rock
depositional environment[ ] ]. Petroleum Exploration and De-
velopment,2007,34(2):156-159. [ F 5. B4, 4 &
G BRRSEAVREA TR MR A ?FH#JJ%
5T % ,2007,34(2) : 156-159. ]

Hu Tilin, Ge Baoxiong,Zhang Yigang,et al. The development and
application of fingerprint parameters for hydrocarbons absorbed by
source rocks and light hydrocarbons in natural gas[ J]. Experimen-
tal Petroleum Geology,1990,12(4) ;375-394. [ #7145 Wk . X s Afk
ok A AR A R R R R AR SRR TR B0 S B T & AL
(7). A 236 b 5T, 1990,12(4) :375-394. ]

Lin Renzi, Zhang Min,Xu Zhongyi. Geochemistry characteris-
tics of light hydrocarbons(C;-C7)in light oils[ J]. Journal of
Jianghan Petroleum Institute,1989,11(1):11-16. [ Ak T-F, 9k
AR — R Co—Cr B R s R A 2 AR AE LT ] T
£ B F R, 1989, 11(1) 2 11-16. ]

Mango F D. The light hydrocarbons in petroleum: A critical
review[ J ]. Organic Geochemistry,1997,24(7/8) :417-440.
Wang Xiang, Zhang Min, Huang Xinghui. Compositions and
geochemical characteristics of light hydrocarbons in typical
marine oils and typical coal formed oils[J]. Natural Gas Geo-
science,2008,19(1) : 18-22. [ 4%, SR A, B 4. ST I AH 31l
0 3 TR A S e A e R AIE B b R Ak i LT ] R AR RO Bk R
2£,2008,19(1) :18-22. ]

Zhu Yangming, Zhang Chunming. Application of Mango's light
hydrocarbon parameters in classification of oils from Tarim
Basin[J]. Geochmica, 1999, 29 (1):26-33. [ 2R 47 W] , 7k % 1.
Mango 2 18 2 501 B BUR JE M 43 28 v g o F LT DL s R AR 2
1999,29(1):26-33. ]

Bement W O, Levey R A,Mango F D. The temperature of oil
generation as defined with C; chemistry maturity parameter
(2,4-DMP/2,3-DMP ratio)[C]//Grimalt J O, Dorronsoro C.
Organic Geochemistry : Developments and Applications in En-
ergy, Climate, Environment and Human History. Donostia-
San Sebastian, Spain: AIGOA,1995.505-507.

Mango F D. The origin of light cycloalkanes in petroleum:
Ring preference in the closure of carbocyclic rings [ ] .

Geochimic et Cosmochimic Acta,1994,58:895-901.



1822 X K A ¥ K #H F Vol. 26

[18] Zhu Yangming. Novel theory and applications of steady-state 1998,3(3) :6-9. [ M. Fa 25 48 Ak e 8 ni IR B8 K L vy FH i
catalysis of light hydrocarbons[ J]. Petroleum Explorationist, SO0 R % ,1998,3(3) :6-9. ]

Comparison of C;-C; Light Hydrocarbons in Halahatang Ordovi-cian Qil Analyzed

by Comprehensive 2-D and Conventional Gas Chromatography

WANG Ya-peng' , CHANG Xiang-chun' , CHENG Bin* ,SHI Sheng-bao®
(1. Shandong Provincial Key Laboratory of Depositional Mineralization and Sedimentary Minerals ,Shandong University
of Science and Technology .Qingdao 266590,China;2. State Key Laboratory of Petroleum Resources and Prospecting ,
China University of Petroleum ,Beijing 102249 ,China)

Abstract: Eleven Ordovician oil samples from Halahatang Depression were investigated by 2-D gas chroma-
tography(GC X GC)and conventional gas chromatography to contrast their C;-C; light hydrocarbons com-
positions. The results indicate that Halahatang oils are typical mature-high mature marine oils, deposited in
a brackish-salty reducing environment with similar source input. The C; light hydrocarbon and Mango pa-
rameters obtained from the conventional gas chromatography correlate well with those from the GCX GC,
however,the C; light hydrocarbon from the GCX GC is characterized by lower heptane and isoheptane val-
ues,decrease of paraffin and increase of cycloalkane abundance. Due to no need for pretreatment,oil direct
injection for the GCX GC can provide more real information associated with its higher separation.

Key words: GC X GC; Conventional gas chromatography; C;-C; light hydrocarbon; Halahatang Depression;
Crude oil
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