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Abstract : To study the characteristics of crude oil cracking and isotopic evolution in carbonate reservoirs, crude oil sam-
ples were collected from Well TK772 in the Ordovician Yingshan Formation, Tahe oilfield, Tarim Basin. We carried out
the simulation experiment of oil cracking into gas process under simulated carbonate reservoir conditions by using the
semi-open experiment system “hydrocarbon generation and expulsion simulation instrument under the conditions of stra-
tum-porosity and thermo-compression” ,and then analyzed the geochemical characteristics of gaseous products. The exper-
iment results showed that oil cracking process in a carbonate reservoir was mainly influenced by temperature, and the
occurrence of the TSR was caused by the adding of magnesium sulfate. TSR affected the oil cracking process and the
characteristics of its products, resulting in the drop of temperature for the large scale cracking of heavy hydrocarbons, and
the generation of large amount of non-hydrocarbon gases in addition to the consuming of large amount of heavy hydrocar-
bons. The alkane gas carbon isotopic composition is mainly controlled by thermal evolution degree. The carbon isotopes
get heavier progressively along with the increasing of temperature, but the alkane gas carbon isotopic sequence partially
reverses (8" C, <8”C, >8"”C,) at certain temperature intervals when sulfates exist. The study shows that TSR not only
could alter the chemical composition of natural gas,but also might be an important factor for alkane gas carbon isotopic
sequence reversion that is common in the carbonate gas reservoirs with high content of sulfur.
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Fig.1 Schematic diagram of structure of the hydrocarbon generation and expulsion simulation

under the condition of stratum-porosity and thermo-compression
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Table 1 Oil simulation experiment parameters of hydrocarbon generation and

expulsion controlled jointly by temperature and pressure

S N . ) . e IR/ AR 15 F/ MPa
,*9? S RE ) FHE#ZR/(C - h™") WfE/h JREE/C BB /m ﬁﬁptﬁ ,, - o
#51 a W UM KM
24 375 3000 69 30 24 36
Ja SR+ Hi 3 h FHEZE 350 °C, {6 10 min, 24 400 4 000 92 40 32 48
2 R+ P& 3 h JHEZE A bRiRE, R 5 E 24 450 6 000 138 60 48 72
(RIUA) BETR WE24D 24 500 7 000 161 70 56 84
24 525 8 000 184 80 64 9
- 24 375 3000 69 30 24 36
318l 3
2 E{m : B3 h FHELZE 350 °C, fH i 10 min, $% 24 400 4000 92 40 32 48
+ ;g‘@: A3 hFHRE BARIRE, RGEIRE 24 450 6 000 138 60 48 72
Wil AR R
(%:T;JR | FETK 24h 24 500 7 000 161 70 56 84
%4 B
24 525 8 000 184 80 64 96
T2 BUIEREYER
Table 2 Reactant information of the simulation experiment
[ETiRe? R/ C /g W/ g JE3/ g G R
T375 375 31.969 17. 608 2.013 0
T400 400 73.923 18.477 2.285 0
Z4fi
T450 450 31.303 18.303 2.388 0
(RFA)
T500 500 74.133 18. 663 2.221 0
T525 525 31.964 18. 154 1.958 0
TS375 375 32.091 18.575 1.967 4.505
TS400 400 31.809 18.535 2.264 4.524
Z46% + TSR
TS450 450 31.948 18.259 1.839 6. 480
(%% B)
TS500 500 31.973 18.471 2.077 7.532
TS525 525 32.002 18. 057 2.125 7.058
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Table3 Characteristics of simulation experiment products

IFAnEY] FERL R/ C JE 1/ MPa it </ mlL Hethk/mL SR/ (mL - g7
T375 375 38 248 40 123.20
T400 400 40 600 45 262. 58
F4 A T450 450 45 772 30 323.28
T500 500 50 823 30 370. 55
T525 525 53 798 25 407. 56
TS375 375 38 287 25 145.91
TS400 400 40 615 44 271. 64
%5 B TS450 450 45 683 23 371. 40
TS500 500 50 902 20 434.28
TS525 525 53 935 20 440. 00
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