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min, JCAMRMERE, #EFE R 1 pL, WA ZER 3.5 min,
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FRIEREE SN 150°C 5 B FURHLEIRE 70 eV ; Bk 5 (o4
F 2k 280°C , 433 /720 24 H# (Scan) F122 2 i W il
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Table 1 Geological background and basic geochemical parameters of hydrocarbon source rocks

B f I RBE/m 20 b S +8,/(mg/g) T,../C  TOC/% HI/(mg/g) R./%
1 )i A)1149  2217.85~2218.08 Ty’ BENRE 9.73 482 8.70 108 1.26
2 2 236.52~2 240.96 Tya® A 17.47 495 28.86 59 1.20
3 2239.10~2 239.31 Ty LRGN b=t 0.19 512 0.65 28 1.19
4 2 244.52~2 255.12 Tyo? WA 0.67 508 1.89 34 1.26
5 2 405.55~2 407.13 Tyx TR 11.50 498 22.06 51 1.13
6 2 421.85~2 425.50 Ty ke 0.94 514 3.70 25 1.06
7 2 429.74~2 431.57 Ty e 0.42 533 2.07 20 1.07
1 A2 2274.47~2 278.10 T,yx s 0.34 507 1.05 30 1.14
2 2 280.75~2 280.89 Tyx et 0.39 505 1.06 34 1.09
1 22102 1970.92~1 973.67 T, BMPEESE 075 487 1.46 48 1.33
2 2 036.63~2 036.76 T;a8 e A 5.56 485 7.63 69 1.26
1 SRZM ARER 008 8~17/58 Ty BT 1.37 446 1.21 104 0.84
2 8~58/58 T,y 0.29 444 0.47 51 0.77

H:R.(%)=0.6XMPI, +0.4,MPI, = 1.5x(3-MP+2-MP)/(9-MP+1-MP+P) ,
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Fig.1 Total ion chromatogram and mass chromatograms for saturated hydrocarbons of samples
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Coo FLIU) 655 Jo2 1 2 655 5y 32, ARG 1 2 55 Jo8 R TH 22
HBE ., T HS e A G B v T TR 5 B D S A
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Table 2 Geochemical parameters of saturated hydrocarbon of samples
JFE @M RS2 B Pu/Ph P/nCp, Pr/nCy 2Ca’ OEP,; 5 G/CyH 205/ BB/ R i/ %

2Cys, (S+R)  (aa+pB) Cu»  Cx Gy
1 i A)1149  14~25  0.98 0.5 0.55 11.88 0.91 0.08 0.47 0.54 54 26 20
2 14~30  0.96 0.56 0.58 3.94 0.92 0.12 0.45 0.46 32 30 38
3 14~28  0.92 0.49 0.56 5.20 0.95 0.12 0.47 0.53 49 27 24
4 14~27  0.88 0.61 0.61 4.09 0.85 0.09 0.55 0.55 59 27 14
5 14~26  0.83 0.62 0.76 5.32 0.91 0.09 0.46 0.50 49 26 25
6 14~28  0.84 0.69 0.78 3.38 0.88 0.11 0.42 0.51 4 25 31
7 13~29  0.85 0.59 0.64 3.31 0.89 0.06 0.49 0.52 55 25 20
1 &2 14~25  0.88 0.43 0.53 7.38 0.92 0.12 0.5 0.51 59 23 18
2 14~26  0.84 0.44 0.57 5.80 0.95 0.05 0.48 0.51 57 25 18
1 U102 13~27 091 0.33 0.38 4.99 0.93 0.08 0.47 0.5 50 27 23
2 13~26  0.95 0.5 0.52 7.18 0.9 0.11 0.47 0.53 53 28 19
1 ¥RZH A 008 14~30  1.05 0.8 0.72 2.05 0.96 0.04 0.49 0.56 46 24 30
2 14~29  1.05 0.63 0.62 4.99 0.96 0.03 0.49 0.56 48 25 27
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Table 3 Identification of chromatography-mass

spectrometry of alkylbenzene compounds
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Fig.5 The comparison chart of alkylbenzen parameters

A. C;;Hyg isomer in relative content change; B. C gHjy, isomer in relative content change; C. C,yHj, isomer in relative content change;

D. Plot of Re vs. Cy,/iCyy,
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Table 4 Geochemical parameters of alkylbenzene of samples
“ T A1 149 a2 42102 ZRE 008
b2 L& W45 5% e 1 2 3 4 5 6 7 1 2 1 2 1 2
AHXS & 1 (%)

CppHy  2-ZK%E+—ki 1 6 5 6 6 6 6 5 5 5 5 5 4 6
3-IRFE- T —hE 2 22 21 23 2 23 24 22 21 2 2 21 20 21

4 A — P 3 25 25 25 25 26 26 25 25 25 25 25 26 25

5-oRHE- b 4 32 32 31 32 31 30 32 32 33 2 33 31 31

6- A K- —hi 5 15 16 15 15 14 14 16 16 15 15 16 19 17

CigHyy 2 38E-+ 1 4 4 4 4 4 4 4 4 4 4 4 5 4
3-REE-A Tk 2 18 17 18 17 18 18 9 17 17 18 17 16 17

428 H-+ Tkt 3 24 24 25 25 25 24 25 25 25 26 25 20 22

5 HE- ke 4 28 28 27 27 27 28 26 28 28 27 27 30 28

6-AEE-A ki 5 260 28 25 26 26 26 25 27 27 25 21 29 29

CoHz, 2B =k 1 3 2 3 2 2 2 3 2 2 3 3 7 4
3 HE- =k 2 14 12 15 14 14 14 15 14 14 16 14 15 15

4R = 3 23 22 23 23 22 24 24 23 23 24 23 22 21

5-ORFE- T =k 4 31 32 31 31 31 31 31 31 31 30 32 26 27

6-AHE-1 = bt 5 29 31 28 30 30 28 27 30 30 26 29 30 33
e SR C,,/ X2iCy, 0.11 0.2 0.07 0.09 0.18 0.16 0.13 0.15 0.16 0.14 0.09 3.58 2.51
Cis/ 2iCg 0.03 0.04 0.02 005 005 0.06 0.07 0.05 0.05 0.07 0.04 171 0.62

3 2k RV A B E Dn Bk S5k

X DU | 2t BV — T 2 1l DX G = 78 T 2 58 ) 2
FSRIR 22 30 7 b A 4 21 e Y R T AT T T A 2K
03B S5 R R TR IEA B d 22 TR AR Bt ik
AT HEIAR R E W) . Horb, DU JRE e 2
iC G M1 iC o B = 2H S M e BE 28 (RN 3R I N
iC > iCyy> iCpy) Fl C 5~ C o UK B BELE RS | M bt
FEARPARXS F2 B R T BB e R AR B 5 AR AR
FEAATINE] iC g ~ iCo 14 PO 2H S A8 ot BE AR (A F i
FIH iClg> iCy> iCy> iC B iCy> iCyy = iCpy >
iCe) Al C oy~ Coy YR BT IS K B BE S HE A A
X 2 BE R T S A e B A AR X T2 B R A b 3K
AR P M DR IR A A A AL B 2 A L)
FEIE AR TR T 55 A A BTROK TUAR R 85, 2478
S A BRI B W I S A AN G - W AR
S BEHEER O AR RS L 2B A K B
B BEIRAR AT REAC T T S = S AL P R R TR
NE MR AERE T4 W) AL T PR AR AR IE e B 20 O
Wt , BE MDA e B, BN DT R/ L B e Ak
A A5 A B B B E iU BB Ak S
FBE R AT RER H T S HE e B B IR L& ) 5 1
BT IR AR E AT, LA S — 5 55 T K e AR 1Y)
Al G54 2 ADEFE X R IR A AR A AR B R e BE R
SRR EH W B SR TR —Fh s R B

it EAXBBERARFT LI TIAZLTMY
EW3 5, e E T AR R
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Distribution Characteristics of Long-chain Alkylbenzene and Its Isomers

ZHANG Ting'*, WANG ZuoDong', QIAN Yu'?, WANG YongLi', WANG XiaoFeng', LI XiaoBin'

1. Key Laboratory of Petroleum Resources, Gansu Province/ Key Laboratory of Petroleum Resources Research, Institute of Geology and Geo-
physics, Chinese Academy of Sciences, Lanzhou 730000, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract ; Alkylbenzene series compounds widely distributed in the lithosphere, but its parent material source and the
indicating significance is still in controversy. This paper focused on the samples of saturated hydrocarbon fractions
which were from the Late Triassic Xujiahe Formation in central Sichuan Basin and the Late Triassic Yanchang Forma-
tion in Ordos Basin. A series of long-chain alkylbenzene and its isomers ( branched alkylbenzene) were tested by GC-
MS analysis. The results indicated those samples had I-II, type organic matters and formed in a sub-oxidizing environ-
ment with strong clay catalysis and bacterial degradation, the sedimentary environment of samples are the similar.
However, that the relative content of long-chain alkylbenzene and its isomers distribution patterns are different, on the
basis of predecessors’ research combined with hydrocarbon source rocks in the study area and thermal evolution back-
ground, suggested that lipid such as fatty and alcohol, or simple aromatic compounds with lipid reaction is a possible
source of alkylbenzene, in addition, the thermal effect leads to long-chain alkylbenzene transform to its isomers. The
study shows that long-chain alkylbenzene and its isomers indicate the effective degree of thermal evolution of organic
matter and the source of parent material parameters.

Key words: long-chain alkylbenzene; branched alkylbenzene; formation mechanism; thermal evolution; biomarkers



