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Abstract: Thiadiamondoids are commonly considered to be typical products of thermochemical sulfate reduction (TSR). Thiadiamondoids
have been found in high quantities in crude oil in the Tarim Basin. By using a silver nitrate impregnated silica gel column, organic sulfur
compounds (OSC) were separated from the marine oil samples from the Tarim Basin. By using GC-MS analysis, 76 compounds were
identified in OSC fraction, including all lower thiadiamondoids (1-, 2-, and 3-cage thiadiamondoids), part of higher thiadiamondoids
(4-, 5-, and 6-cage thiadiamondoids), and diamondoidthiols. C,-C, thiaadamantanes (high volatile thiadiamondoids) comprise nearly
half of the total thiaadamantanes in most of the samples. ZS1C and ZS5 samples are special compared with the rest of the samples, in
which high volatile thiadiamondoids occupies only about 20% relative abundance. the ratios of thiaadamantanes: thiadiamantanes:

thiatriamantanes of these two samples are approximately 4:4: 1, while those of the other samples are generally 8:1:0. Thiadiamondoids
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can serve as a quantitative indicator of the strength of TSR. The oil sample has migrated, as evidenced by the high ratio of

thiaadamantanes and the high relative abundance of high volatile thiadiamondoids. The content differences of thiadiamondoids can

effectively indicate the intensity of TSR and to judge whether TSR is in-situ, and the OSC component of the TSR product is also present,

along with a significant quantity of H,S gas. It can also provide guidance for the prediction of the distribution and genesis of hydrogen

sulfide and petroleum exploration and exploitation decisions in deep strata.

Key words: thiadiamondoid; thermochemical sulfate reduction( TSR); diamondoidthiol; Tarim Basin; petroleum geology.
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Table 1  Well number and physical properties of oil samples in the study area
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(m) (g/cm”) (mPa-s) (%) (%) (%) (%)
R 1C FERFR 6944 0.927 4 2.1810 0.20 045  0.08 2.680 0 8.53 <—30.0
RS FERRE 6671 0.793 2 1.378 0 5.80 0.02  0.03 0.142 0 0.19 <—30.0
P 83 WIHZE 5681 0.830 6 3.7000  12.37 170 0.70 0.060 0 3.44 —16
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Fig.1 Distribution of major faults and sampling locations in the Tazhong area, Tarim Basin
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F2 MRERERENIETRELETESER(Wei er al.,2007, 2011)
Table 2 Identification results of thiadiamondoids and diamondoidthiols (Wei ez al., 2007, 2011)

W LA BT} G2 4P S EA 45 G oy P i
1 2T AR 4 W TA CoHy, S 154 | 39 “fE” VU 4 Rl A i i "p"TeT C,HyS 310
2 5-FP -2 A PR 4 M 5-MTA C,H,S 168 | 40 ALY 4 Wb TTe-1 C,H,S 310
3 1R -2 A B 4 W e I-MTA C,H,S 168 | 41 B A Y 4 W A TTe2 C,H,S 310
4 -2 A B 4 R 5,7DMTA C, H,S 182 | 42 ﬁﬁﬁﬂl%ﬁlﬂﬁ TTe3 C,H,S 310
5 1,5 HI 2B AR 4 Ml 1,5DMTA C, H,S 182 | 43 I 4 Wil e TeT-1 C,,H,S 324
6 1,3 2B AR A NIl 1,3-DMTA C, H,S 182 | 44 P 4 W o i, P TeT-2 C,,H,S 324
7 3,5,7 = HIEE-2-BR AR 2 4 Wi e 3,5,7TMTA CpH,eS 196 | 45 FIZEERAR DY 4 Wl e MTTe-1 C,,H,S 324
8 1,5,7 = HIEE-2-BR AR 2 4 Wi o 1,5,7-TMTA CpH,S 196 | 46 HIEELC Y 4 Wl ke MTTe2 C,,H,S 324
9 1,3,7- = H RE-2-mR AR 2 4 W o 1,3,7-TMTA CpH,S 196 | 47 HZEEH I 4 Wl ks MTTe3 C,,H,S 324
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Fig.4 Mass spectrum of thiaadamantane series
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300. /b 43 W T v S SO 0 O FL AR S
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Fig.8 Percentage distribution histogram of lower thiadiamondoids in oil samples
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