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Hydrogen sulfide formation mechanism in the process of thermal recovery
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Abstract: In order 1o prevent potential sefety hazard which s caused by hydrogen sullideC Hy;S) produced from wellhead during steam
injection in heavy otl reservoire and increasing sale production level of o1l wellc 1t 15 necessary 10 carry out experimiental research on
the source and formation mechanism of H,S during thertmal recovery of heavy ol This study conducted sulfur measurement. 1sotope
analysix. and thermal simulanion experiment of H,S generation using core. crude oil. and ouwiput water samples [rom the Wa-38
block in Xiaowa oilfield. a heavy oil hlock in Liache oilfield. Panjin. China. During thermal recovery of heavy oilv H.S 1s mainly de-
rived (rom core and heavy o1l In the sullur sotope fractonation process. the §348 value of sulfide product (H,S) rellects the [rac-
donal characieristies of sulfur a1 bigh temperature doring thermal chemical reduction of sulfate. Regarding the furmation mechanism.
H: S is mainly [ormed by interaciion between aquathermolysis of heavy oil and thermal chemical reduction of sulfate under high-tem-
perature. Ingh-pressure and acidic conditions,
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Fig.1 Aquathermolysis mechanism
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Table 1 Crude oil element detection and sulfur conlent

detection results
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17120 ZEIK HKEER 0.63 1117 85.71 0,77
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Tuble 2 Reservoir sandslone chemical analysis and sulfur elemenl delection resalts
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Table 3 lon composition detection results of separation

wafer in well production Tuid
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Table 4  Detection results of sulfur isotope in well production oif

HG B SN SCDT) /% JLKHEE B
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Table § Detection results of sulfur isotope for sweep oil core
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Table 6 Detection results of hydrogen sulfide sulfur isotape
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Table 7 Simulation experiment results of heavy oil eracking

hydrogen sulfide generated
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33G41 3,240 0. BO2R 41
JR432 3.3n0 00023 33
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Table 8 Simulation experiment results of crude oil and

condensate walter
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Table 9 Simulation experiment results of sweep oil core
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Table 10 Simulation experiment results of no sweep oil core,

Well 1914 crude oil and water at 5 h

SEE H:S (k81 H. S i BE
S % {mg-m ')
130 0 ]
150 o, oS 11
180 . onoy 13
200 0. 014N 2049
224 O 29K 421
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250 D U74n 1 ©59
2R O 9RG [ 304
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Tahle 1{ Simulation experiment results of no sweep oil core,

Well 1914 crude oil and sater at 10 h

— H.S B LSl
i/ C o RS (mgem )
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150 O 0n0s 7
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200 g7 279
220 0 0313 474
230 0.0606 857
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W e 7= e, T ROR AT AR AR )k
BLT R W B o o B % I R AR S v X Ak Ak
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Table 12 Heat simulation experiment results of no sweep oil
core, Well 1914 crude oil and 100 mg/L sulfate
solution at Sh
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BE/C P bigime>
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18O D U1 s 21
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280) 0, 1299 1837
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Table 13 Simulation experiment results of no sweep oil core,

Well 1914 crude oil und condensate water at 10 h osing carbon

dioxide ay carrier
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