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Genesis of hydrogen sulfide in Du 84 block, Liaohe Oilfield
HOU Guoru

( Liaohe Oilfield Company, PetroChina, Panjin, Liaoning 124010, China)

Abstract; During the thermal recovery of extra heavy oil in the Liaohe Oilfield, the concentration of H,S
increased, which results in the increased cost of the desulfurization facility and oil-and-gas treatment. Crude oil,

associated gas, formation water and reservoir minerals were analyzed and the H,S production had no significant

correlation with the sulfur content in the crude oil and the SO concentration in the formation water, but had a
good covariance with the pyrite content in reservoir. The sulfur in pyrite had biological source, and its isotopic
range was basically consistent with that of crude oil, which originates in the thickening stage of crude oil and
forms in large quantities in the thermal recovery stage of heavy oil. Except for the thermal decomposition of
organic sulfur compounds (TDS) and thermochemical sulfate reduction (TSR), the thermal simulation experi-
ment shows that the decomposition of pyrite is also one of the ways to produce H,S in the process of steam
thermal recovery. When injected, lower salinity steam dilutes the formation water and pyrite decomposition
becomes the main source of H,S. The production concentration of hydrogen sulfide was controlled by reservoir
geology, the thermal recovery method, heating time and temperature.

Key words: cyclic steam stimulation ( CSS) ; steam assisted gravity drainage (SAGD); H,S; pyrite; thermal
decomposition of organic sulfur compounds (TDS) ; thermochemical sulfate reduction ( TSR) ; Liaohe Oilfield
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Table 1 Test results of secondary hydrogen sulfide
concentration in block Du 84, Liaohe Oilfield
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Fig.1 Relationship between hydrogen sulfide concentration and sulfur content

in crude oil of block Du-84 in the western sag, Liaohe Basin

k84 Pl B 5 rh LB IR L A, (HL M2 K b
AU B IR AR 25, BORIR R T 200 °C
THZ Hh—— KR 3R 1 Ak 2 2 R B e B A% 1
AP LA K A B FRER IR A3 SN () 0 i 2% 1 R
IR H H,S PR S K R B ERAR BT
JETCH ARG 2 B9 2 P A i TR A A
T T FEIME SRR AR B R BE T 24 me/ L, 2R
SRR B T E N 96 mg/L, T H,S 7= HiH 141
I, VE P2 e 24 B B IME Y 83 £ R R ik 2
R JF X SAGD A& 74 H,S 1 sT skt ARA FR .
T34k, SAGD FF & IHEAZER IR IR AR 25 vk B H A
0.283 mg/L, 7 F AR LB 72803 S B0 = H R IR AR
BT U WO BRI AR, TSR S AN B4 R 11
YIBORIE , H,S B R AE i) A AR A
22 H,S 5HEHF ESEEHEX

VEEA O IR R I Bb ) O LR 7% it
FIHF R 2 & TG E R A & T
FRVRE T, 0 H M2 R ) 3 DL TR
Ay 2 MR AEE i R AR
TRV Y FE R A RS (F2) , MEEEL R
BRARBORBIIE A B TEARB %) 1 A, TR P
HZEYT S EH R KT XMERNZE, 2R
B 2 A PR AR i 2 AN [ R
i A B i 23R IS 10 43Ry, Ul #VE T $ 2 oo
R A PR, SmE2RAESP S e Em
AR 50 58 4 —E, R I 32 IR b 5 2% 14 ol
2 I I T2 (R ARFAE X Az R 32 G
H, STEA B [ R S5 A N TCEIAT ™ H e B R 2 A7

[IE=2 30 30K S5

ZRIB A D I L B A 45 S L 1AL 2, ]
2a,b 73R S AR IR R BN I B T ERCRE T A
P 2a 7E VRN LY X3, 55 Fe 574 (Fe-0) JE
T RAUT B UKL SR B IR AL 2L 1A 2D
S RV T R RETE N E ke, B A
& Fe YR SRAAS , RECT ] WEISER)
PR BE AT Fe 0 WILZE (18] 2¢,d) , BEBRA 0]
RENT A & Fe BRI,

L5 G BB S R ZRTORB LA R
BRI BT I B AR B B i U A s DR

P2 IL{T 2 pa AR UTRE At 84 BRagy kT
ERNEE RO 7/ RN R R S E TR0
a SR B F b AT REDE o, d SUN BB IR A
Fig.2 Scanning electron microscopy of iron-bearing minerals
and pyrites in steam driven cores of block Du-84
in the western sag, Liaohe Basin
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Table 2 Sulfur and pyrite contents in reservoir sandstones
of block Du—84 in the western sag, Liaohe Basin
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Fig.3  Sulfur isotopic distribution of oil, gas, water and rock in block Du-84 of the western sag, Liaohe Basin
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Table 3 Results of thermal simulation experiments
of block Du-84 in the western sag, Liaohe Basin

sl JEJi/MPa JE/C BEEl/d HS RBUKEE/ %
JEUH (20 g) 2.3 240 3 0
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Table 4 Output of hydrogen sulfide to heating time
in block Du-84 of the western sag, Liaohe Basin

S S5 A4 FESi/MPa REE/C BfEl/h H,S WS/ % W/ (% - h")
U 40 ¢ 2.3 240 12 6.8x107'° 5.7x107"
Zﬁﬁ‘(@fgim 20 g 2.3 240 24 4.1x1071 2.8x1071¢
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Table 5 Output of hydrogen sulfide to heating temperature
in block Du-84 of the western sag, Liaohe Basin

S A4 FESi/MPa REE/C BfEl/h H,S ¥/ % W/ (% - h")
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