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Analysis on contribution of different forms of sulfides to hydrogen
sulfide produced in the process of heavy oil thermal recovery
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Abstract: With the exploitation of heavy oil reservoir, hydrogen sulfide released in the process of heavy oil thermal recov-
ery continually increases. Especially in steam drive block , the discharge of hydrogen sulfide surges, detrimentally affecting
the safety production of the heavy oil thermal recovery block. In order to further understand the mechanism of the genera-
tion of hydrogen sulfide in the process of heavy oil thermal recovery, factors such as the water content, the processing tem-
perature and the processing time were tested. The results show that the transformation of different forms of sulfides to hydro-
gen sulfide can be maximized under the conditions of 20% of water content, 260 °C of processing temperature and 48 h of
processing time for the target heavy oil. In the process of heavy oil thermal recovery , mercaptan sulfur and thioether sulfur
contribute to the generation of hydrogen sulfide , while thiophenic sulfur has no contribution. Analysis on contribution of dif-
ferent forms of sulfides to sulfide hydrogen produced in the thermal recovery of heavy oil can provide technical supports for
the corresponding prevention measures in the exploitation of high sulfur block.

Key words: heavy oil thermal recovery ; hydrogen sulfide ; mercaptan sulfur; thioether sulfur; water content; processing tem-

perature ; processing time

JEh o AR A AR B S B AR AR KPR s TR DR 2 R A e R A i
BEGR . —GR A EM IR SR R . R B SA AR R Ik DI i R
AR BACBENS K AT S IRAL R0 BRI 1% FERFRIMPCRATRA,

Wik H 91:2015-05-21,
FEH A B R IE(1964—) , I3 INARTS A, im0 TAR I, 11, Nl SO RABHF A BT AR . BRI - 13854656500 , E-mail : gong-

junfeng.slyt@sinopec.com,



94+ o M

Jit

oo = 20154F7H

JZIBETTIA 200 CUA Lo 7EULIRE AL 25 4F T,
B S RS BB & & A K RO, 7=
AR R o B fb S — ol ] B R ok
(AR, TERRI AR AL R v = AR I B AL SR e A
PRAEE BRI X A T A 1 I 3 o R, IR B i 4
SRt R AL S P AR R T AN DR S e
X AR IR A A S0 2 B TR, BEAS MR AR T
BB AR | DS U B o PR 3 A rp
i Ak S0 77 A IR IBORE g 445 e 7 B3 A e % 1
A& e E .

1 SEUS sy

LR A& DUHEAIH X IR i B GD2-27-530
FE B IURE R Ry SE B X 52 o N R I R R G G A
4 IV 28 5 BN R A5 A4 BRI AR G R b &
ARG, b i RS 1T LAIAE R AT B N R
FHAL AR S R H G T %K

SRt AR R B Y H AR BRI A
) vR T v R S 28 R 3 BEOS [R] B SE S AR PRI A28
K, % P e iR e e B 48, AR e R LA % 4%
Hm P, 2 P M R R AR, IS R B 2
PN AL K B S 6 3R R Ak P 2 8 S 1) 5 vk
FE I, R gsdBOR A S, REBORE 22 25 B
SR NIRRT

2z S B SR N i B N R T
Yy, B SR B SRR BT A BRI B T Ik 2 A,
FCA B A 19 53 BT 85 2R B SR A i e,
KBRS R B 7 i RIS G vk A A
AW AT K H GB/T 11060.10—2014"7 31
FE R SRR 5 2R T GB/T 17040—2008 1 2
SV IO 53805 SR FHVA A 10— P78 7 1
TR A 2035 K 1 GB/T 1792—1988" 1l 5 i 1
8 I S 385 SR A — B 3 28 D — LA 7 125 T
TR AR B A SR R B I T
BB AT SR FH DU 2T A H Ay 3 N
B8 I e 385 SR FH 252 Dl 0 2 WA oy I k53 48

LE g F BT SKE AP ] A PR
JEE AR T A Ak A B B RS, DA A RE S
A AR o SRR A
Ak BRI [B] 34 A 48 h, 4k BRI FE 43 51 A 200, 240 FlI
280 CHIZEMT , &k 0, 10%,20% , 30% ,
40%F1 50% - B A S A U L . AL BRI B 2548 5%
PF R S KR 20% , AL BRI BE 435314 200, 240
1280 CHYSME R AL FRINF [E]) 23 531 M 4, 16,24, 48,

72,96 1120 h B fb & 00 A= Al Ol . b R B %
GLEANE Ry AE B KR 20% , A TR ] g 48 h (1) 5%
PEF AL BRI 43514 160, 180,200,220, 240, 260,
280 F11300 “CHY A Ak Z A LB L

2 FREER

FMEZESH

T Ab BRI ] 25 54 48 h, 40 B IR FE 43 514 200,
240 1280 CHISM T , AR &K= A i fb 2 ot
TR FEASTR] (IR 1), Ak PHEE 3 e o A S0 o Y
T 5 (H H R S 2 B 7K T A 38 i, Ak U i
VR SR IN 5 FRAIR, LA AE 2 /K N 20% ) 35 5
W, PHIL, AT LAIA R 7K i ok 20% 1, AN [FJE 7S
(B AL RES i KRR FE b5 AE R AL Ao

()_

2.1

2
Ko oor
,E@ 8 —e— ALELEJE 7200 C
@ME —e— Ab L Z 240 C
> 2 3t —e— Kb A280 C
==
1 1 1 1 |
0 10 20 30 40 50
FOKE, %
Bl AEERETHRUEEFHREREEESKENTL

Fig.1  Variations of concentration of produced hydrogen sulfide
with water content at different temperatures
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Fig.2  Variations of concentration of produced hydrogen sulfide
with processing time at different temperatures
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Fig.3 Variations of concentration of produced hydrogen
sulfide with processing temperatures
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Fig.4 Variations of single and cumulative concentrations
of produced hydrogen sulfide with
processing temperature
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Tablel Amount of different forms of sulfides under different
temperature conditions
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Table2 Mass percent of gas compositions of the model

compound after heat treatment %

BREAY NA>RGEAW) 0.GREAW) HS Whk &it
TR 98.24 111 0.54 0.11 100.00
Rk 99.01 0.87 0.07 0.05 100.00
TRAIAE M 99.22 0.78 0 0 100.00




96+ m o M o5 R W %R 20154E7 H
[ 17(3):274-278.

PR, T LA o 20 B B ek d R R S TR B A
LA, B HCR T2 S50, Wi 7 AZR IR
T PR N Ae RS T2, KRR
JEE b 3 B B P FRCR A S P A L R R G
R AR Y 7 AR S T kA SR IROG) I 5 Tt B A
b X NI & 1 e .

3 45k
B OR 3 A v, ZE KSR AT, B P OAS []
IR YR R A4 A R R AL A .
FH B B AT R B B A7 X6 B £ S0 7= A A DTk, ey
I oIk

HARIAE & 7K 50 20% , AbFH IR H 260 °C,
AbFRETIE] A 48 h 7K IVGRAE T R RDE S ik
REfs & A KR EE Ak

ANFDE B FHAC R AR, e rh i i
TE 180 CLA N BB 58 2 H6 b , Bt Ik 2 i 75 22 260 “C LA
ARETE A, TTMEMY B AE 28 VA AR o 7R rp i
AARE LA AL,

SE 30k :

(1] SR, 0L S, BORESE , 3F Blop 2 2 IOT & s i S K
S AE LT LA MRS T % ,2004,31(2) : 1-4.

Dai Jinxing, Hu Jianyi, Jia Chengzao, et al.Suggestions for scien-
tifically and safely exploring and developing high H.S gas fields
[J].Petroleum Exploration and Development,2004,31(2):1-4.
SRAL, AR, AObRi , S S AL I U S A HOR IR
L5 A e R L1 ] AT 0, 2010, 17(1) £ 12-14.

Zhang Xing, Li Zhaomin, Xu Linjing, et al.Present status and de-
velopment trend of completion technique for H.S=bearing oil and
gas well[ J ] .Special Oil & Gas Reservoirs,2010,17(1): 12-14.
XUAE IR, /AR S8l T a4k U DL B R B 4 (R RIF 5
AR Btk e L) ] A L TR, 2008, 36(1) : 83-86.

Liu Wei, Pu Xiaolin, Bai Xiaodong, et al.Development of hydro-
gen sulfide corrosion and prevention [ ] ].Petroleum Drilling Tech-
niques,2008,36(1) :83-86.

Lh 3 AR I H A U LA () ] kgl <, 2012,

(8]

[9]

[10]

[11]

Ma Qiang.Study of generation mechanism of hydrogen sulphide in
thermal heavy oil recovery field [J].Tuha Oil & Gas, 2012, 17
(3):274-278.

SR ED, AR, S B T A X LS SRR A5 ()],
HERII A, 2008, 15(3) : 80-83.

Wu Tuo, Yang Junyin, Lin Zhong, et al.H,S genesis in heavy oil
blocks recovered by steam injection[J ].Special Oil & Gas Reser-
voirs,2008,15(3) : 80-83.

FEVARATL A A A B A o AR D P Y 404 [0 ] A i 24 : A
JNT.,2000,16(3):9-14.

Tian Songbai.Active sulfurs and their distribution in Middle East
crudes [ J . Acta Petrolei Sinica: Petroleum Progressing Section,
2000, 16(3):9-14.

A, %, WA, 45 GB/T 11060.10—2014 KARS AL
FIEIE 5 109823 AU (R I E B S S ] AL at
BRI R, 2014

Wang Hongli, Luo Qin, Tan Weiqun, et al.GB/T 11060.10-2014
Natural gas—Determination of sulfur compounds—Part10: Determi-
nation of sulfur compounds using gas chromatography method [ S ].
Beijing: Standards Press of China,2014.

T PE TG BT 17040—2008 7 7 FILAT IH 7 i B 25 e (00 22
R (A X SOOI S LA ST : b B ARE Attt , 2008.
Gao Ping, He Pei.GB/T 17040-2008 Standard test method for sul-
fur in petroleum and petroleum products by energy dispersive X—
ray fluorescence spectrometry[ S |.Beijing: Standards Press of Chi-
na,2008.

AL TR DR BE. GBIT 1792—1988 18 43 MR i B RSB
B AL E 22 [S AL R : th E R E T Rk, 1988.

Research Institute of Petroleum Processing. GB/T 1792-1988 Dis-
tillate fuels—Determination of mercaptan sulphur—Potentiometric
titration mcthod[S].Bcijing :Standards Press of China, 1988.
SN, TRAAH , B WEES AT 53 B i o TC R B A s B AR
SELT] AR 56T, 2000,31(1) :58-60.

Wu Mei, Tian Songbai, Lu Wanzhen.Determination of elemental
sulfur in petroleum fractions and products by polarography[J ].Pe-
troleum Progressing and Petrochemicals,2000,31(1) : 58-60.
XUEEAE SR IR AR, 45 7 R v S 7 1200 S o
BRARGRE LT ] 2T 563, 2008, 27 (HE 1)) : 144-146.

Liu Haisheng, Zhang Yaoheng, Xing Longchun, et al.Determina-
tion of sulfines in gasoline by lead tetraacetate [J].Chinese Jour-

nal of Analysis Laboratory, 2008, 27(Supplement) . 144-146.
dmiE XAt



