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from Maigaiti Slope, Tarim Basin: Evidences from molecular markers
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Abstract ; The study made a quantitative analysis of diamondoid, dibenzothiophenes and thiadiamondoid series in the
crude oil from Well Luosi —2 via the GC — MS method with internal standards. The concentrations of diamondoid and 4 —
+3 — methyldiamantane (4 = +3 — MD) are 10818 and 331 g/g in the study area,suggesting that the crude oil suffered
serious cracking and the proportion of cracking oil is up to about 90%. The diamondoid indexes show that the maturity of
crude oil from Well Luosi —2 is above 1.6% R_. Complete thiaadamantane , thiadiamantane , thiatriamantane series were
detected from the Well Luosi —2 crude oil, with the contents of thiadiamondoid , thiaadamantane , thiadiamantane , thiatria-
mantane being 192 ,160,26 and 6 pg/g respectively. The high concentration of thiadiamondoid is a sign that the degree of
thermochemical sulfate reduction( TSR ) of oil from Well Luosi —2 is higher than that of most crude oil from the Lower Or-
dovician Yingshan Formation in Tazhong uplift. TSR results in the higher DBTs, about 8 201 pg/g,in the oil from Well
Luosi =2, and in turn the higher ratios of DBT/P,C, - /C, - DBT and C, -/C, — DBT.
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Fig. 1 Mass chromatogram of the diamondoid compounds in the crude oil from Well Luosi —2,Tarim Basin
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Table 1 Identification of various diamondoid
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Table 2 Geochemical parameters of crude oil from Well Luosi —2 and from the Lower Ordovician
Yingshan Formation in Tazhong Uplift, Tarim Basin

H= R/ m J21 Cy 20R Dia 4-+3-MD MAI MDI TDs DBTs DBT/P
B2 5741.00 ~5 830.00 O,p 0 10 818 331 0.81 0.49 192 8201 4.15
7G501 6 515.60 ~6 294. 10 O,y 0 2174 64 0.74 0.42 - 1912 3.92
7G6 5934.50 ~6 172.70 Oy 0 7 067 193 0.84 0.47 175* 2 031 6.62
7G7 5714.00 ~5 728.00 O,y 0 3 826 120 0.78 0.46 - 2 410 4.45
7G7 5 865.00 ~5 885.00 O,y 0 3 809 117 0.78 0.45 118 * 2 440 4.21
7G13 6 458.00 ~6 550.36 Oy 1.55 1205 40 0.71 0.36 18" 1 665 2.72
7G21 5753.00 ~5 874.16 O,y 3.27 3019 89 0.76 0.44 - 1719 3.15
ZG11 6 165.00 ~6 631.10 Oy 0 3475 106 0.73 0.45 55" 1532 2.66
7G22 5 605.00 ~5 736. 66 O,y 12.86 2 073 71 0.76 0.41 53~ 1551 1.59
7G8 5893.00 ~6 145.58 0,y 0 4197 131 0.75 0.45 98 * 1882 4.47
7G10 6 198.00 ~6 309. 80 O,y 0 7275 203 0.82 0.46 - 1390 2.58
7G5 6 351.64 ~6 460.00 Oy 0.60 10 366 239 0.81 0.46 1227 1786 2.44
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Fig. 2 Correlations between the concentrations of different diamondoid in the crude oil from Well Luosi -2

and from the Lower Ordovician in Tazhong Uplift, Tarim Basin

MAT 1 MDI 2% FH 5 B 8 b, 2 17 2 S 5T
MAIL, MDI Fb{E 7 0. 81 F1 0. 49, B T4 0 @ 2 1y &
FE1 MAT, MDI {4351k 0. 89,0. 54 11 4 i

XMWk R AN G ERE R se. 4 - +3 -MD 5&RIEERS;d. 4 - +3 - MD 5XE Nk 251

,ng/g; DBTs 2y Co—Cy; — R IFFMEW RFS &, pe/g; P W AF.

DX BRI ST I 1L 2H I MAT 23 A fE o 0. 71 ~ 0. 84,
J{E 4 0. 77, ,MDI (¥ 73 A3 JE [ 29 0. 36 ~ 0. 47, #3{H A

0.44, M MAT 1 MDI (8 LLAERF , 2 1 2 S It

A

N



734 M5 KRR b iR

539 &

JE 1 T3 v b DX BB e 8 1L 2 D R TR
Chen %5 fARvE, B 307 2 FF B B J57 3 S5 350U 59 % R,
1E1.6% ~1.9% (& 4) .

2.2 FH2 #HEERKENGESE

F Hanin 257 32 HO B4 4 W5 V8 o i e % 2
TSR fE IS TAR LR, Wei 457 3 51R 1 —
FHBALWARAC Dy - 1 - B3 -2 - BRAC AL Rl E
FREEEES, T I & A TSR VR 1 TR (R, 42 1 20 4 R
PG RART S we/g( BT R 3Emi b A brts ) s
BRI A NIBE & KT 150 pg/g (FEF Dy -1 - gL -
2 - BRAC A M R ATARE ) o R PN 2 T A A ) A B v
83 JRJEIh T A 3] Co—C, BRAREA A RIBE R A, AN
TZ83 HJF3H % 2 T TSR AE JH, Zhu 22" i F GC x
GC-TOFMS J573:7E ZS1C HF Hoe i 2 S48 B 4 Wi o

50

O 0y
OB HHi2,0,p
__40r
"
=
E‘é 30
%
S
x| 20
3
2
$) o)
10
0 ° o oe@n oo O . :
0 100 200 300 400

(4=+3-MD)/(ng-g™)

K3 SEHRZEEM S W 2 HFIE 4 - +3 - MD HIERE e
Fil Cy crcrar 20R {5958 2 A1) 5 5
Fig. 3 Correlation between 4 — +3 — MD and C,y aaa20R

sterane in the crude oil from Well Luosi —2,Tarim Basin

0.60
oigq:',ow)/
~ 055"  R=1.6%19%
g M © BH2.0p
=
5 0.50 o
= 00
% 045 R=1.3%~1.6% o o 8 |°
= o
< 040 °©
g
< (o)
0.35r R=1.1%~1.3%
0.30 ; ‘ :
0.50 0.60 0.70 0.80 0.90

1-MA/(1-MA+2-MA)

B4 BEEORSHE T 2 I I 4 Ml ke
MATI 1 MDI 2 [a] 1) % £
Fig. 4 Correlation between MAI and MDI of oil from
Well Luosi —2,Tarim Basin

BARKL ARG R 51, Cai 25 i D, — B4 RILEVEH
FE PR, B D TR B R Ml D S A A W L —
98 W K =0 4 W 5 1 KT 28,20,6 12 peg/g
i, R & 4= T TSR AEH

BT 2 SR ] LUK 3 Co—Cy B 4 NI
%56 . Co—Cy BRAT R4 Wl 5t . Co—C B AT X4 NI Jog 3
36 MEEW(ES) , H Co—Cy HACH BNk
i B 143 1)k m/z 154,168 /182,196,210 Fi1 214,
Co—Cs TRAC XL 4 Wl BE 19 K I 55 43 31 o m/z 206,
220,234 F1 248 ; Co—C; B = 4 Mt i 46 I 25 53
Mk m/z 258,272 ,286,300, % Hr 2 HJE il h AT
G NIt 250 0 R (0 3 1 o Wed 41100 | gz ofe 2t
M 45 AT

X2 7 2 St 5 R e v ) A W e R AT
T YN AT, 36 SR A Rk A B R
192 pg/g, Hirp Co—Cs B f 5 4 Nl be . Co—C; Bt
W4 WIBE | Co—Cy FAt = 4 Wil ke & & 43 51~ 160,26
16 /g, % W 2 HJEhh JEie 2 S A 4 Nk & i
W% 8 RSN E 'R T Cai 5542
57 TSR S0 JFM A T IR . Cai 25" X4 X
Jeri v ) A A R A W i 25 R WL B T ZS1C IR
PR W = &y 4 358 pe/g, 21 ANl P AR
WIS B AT 2. 24 ~ 175,31 pe/g, FI{E N
65 pe/g; BT 2 J i v S a4 A NI B B AR T
ZS1C FE R R JFh Al ZG462 FH- 7 . B 45 18 11 41 J5E 3
(2GA62 JEBAR A RIlE Frfit o 195 pe/gt™)

AR IR A P fh e A T DA BOR = A AR
SR B A K T REVR T = FR AL 4 1 58
R AL 280 i Ak HEIE 1, TF an 4 RILBE (T8 il
PR T A A v B B RRAT 4 I e B T i
THE TSR SO0 o 72 A = A= B F B SRR T 4 W
IR C - C 52, (75 658 iF A 21 4 NIl e 58
Fat A b, T R AR 4 WA . BRAR 4 Wt 11
81S [l & Sk 2 hiiieEh 8™ [ £z, i
—BUESE T A4 W BE A TSR RGR . [R5 3 2 H
B A I S i 192 pg/g, R i 2 1
SRR TR TSR [N, SCRFRIRS H,S AL
KA TSR BIA

2.3 FH2 HEH-EAHEMRISS

Sinnignhe Damste %> I YT R A1 b 19 47
PUBEAL P i JIFOCHLBR R A 2R NE Y 1B RE T 1
4, A 32 1A B4 Dt R A HILARL T B A7 A R T RE DR
FSGAEE . ALY C - S fb@ftfed C - C



55 4 1) o 55 B BUR A2 55 SR AR B i 2 B bl AR i <Y TSR VR < 2R B 48 F AR S W e SR 735
a 1 miz 154 b
C, 21 m/z 206
‘3 C 22 23 J m/z 220
Cl 2 ’ﬂ/z 168 MMMM
24
i C, 25 mlz 234
5
c
mlz 182 _M«MJ/M’VJW\MM\V\
G, 2 m/z 248

7 9 mlz 196
10
My
G
11 m/z 210
12 14
13
1516
mlz 224
17 19
Cs
19 21 23 25
FA4 B [R)/min

K5 BEHUKZ U 2 HF s A e il be

35 37 39 41

43 45
FAH E]/min
C 27
m/z 258
G
1 1 Il Il 1 1 1 1 1
31
29 mlz 272
G 28

3 33 mlz 286
35 36 m/z 300

Hfaaﬂilfﬂ/mm

E@JE{

Fig. 5 Mass chromatograms of the thiadiamondoid in the crude oil from Well Luosi —2,Tarim Basin
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