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Analysis of natural gas mercury content characteristics of Shuangtuozi
gas field in Songliao Basin
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Abstract In order to sduty the natural gas mercury content characteristics and its origin in Shuangtuozi gas field, the author carried
oul natural gas mercury content and alkane carbon isotope analysis of 7 gas wells in the field. The result showed that natural gas
mercury content is among 11-29200 ng/m’, and the average value is 17600 ng/m’, which makes it belong to medium and low mercury
containing natural gas. The natural gas mercury content increases with the rise of the production depth, and the deep zone has a far
greater mercury content than the shallow and middle zones obviously controlled by the basin’s double layers structure. Our research
showed that the natural gas mercury content is both relevant to the type of the natural gas and the maturity of the source rocks. The
type of natural gas from the deep zone is coal type gas and those from the middle and shallow zones are a mixed gas of coal type gas
and oil type gas. Different source rocks” thermal evolution levels are the major reason that makes the natural gas mercury content of
Shuangtuozi gas field quite different from that of the neighbor Changshen gas field.
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Fig. 1 Location of Shuangtuozi gas field in the south of
Songliao Basin
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Table 1 Natural gas mercury contents of some wells in
Shuangtuozi gas field

5 R JZBdm  PEEAH/m RE S/ (ng - m”)
T3-10 Kiys 610.2~611.6 610.9 11
TA4-2 Kig; 1224.0~12302  1227.1 54
T113  Kigq: 1950.0~1955.0 19525 17400
TI06  Kigq: 1903.4~2060.8  1982.1 19100
TI7  Kiq 2046.0~2061.0 20535 28200
T103  Kiqi 2056.8~2073.0  2064.9 29000
TSI Kigi 2060.0 ~2072.6  2066.3 29200
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Fig. 2 Natural gas mercury content trend with production
layer depth for some wells in Shuangtuozi gas field
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Table 2 Natural gas composition and alkane carbon isotope in Shuangtuozi gas field

e TR % T4 5°C/%

7 N C0. CH, GH, GH,< CHo CH. C. Z¥  CH  GH.  GH.  CHy
T3-10 845 000 897 124 0.6 017 010 020 098  -474 -323 — —
TA4-2 379 008 942 157 003 009 001 023 098  -407 -254 = — —
T3 561 005 84 379 145 098 036 041 093  -284 243 215 228
TI06 439 000 877 420 178 112 038 040 092  -288 261 -254 261
T17 327 000 893 401 161 100 036 046 092 296 -2.65 -258 -2.62
TS1 434 000 877 428 178 111 037 041 092  -3.04 270 -2.62 -2.66
T103 376 0.3 875 456 199 124 042 046 091  -301 291 273 271
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Fig. 3 Natural gas alkane carbon isotope series of different
wells in Shuangtuozi gas field
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Fig. 4 Identification of natural gas type in Shuangtuozi gas field

by the method of methane and ethane carbon isotope chart
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Table 3 Natural gas mercury content and alkane carbon
isotope of some wells in Changshen gas field in Songliao Basin

‘ Rkt oI
5 B WE/m P
(g = m%) R, CH, CH, CHy
K1 Kye 3566~3651 187000 -232 -2.44 —  —
KIR103 Kiye 3468~3732 245000 -1.92 -2.80 -3.07 -3.34
K 1-1 Kiye 3701~3753 227000 -2.48 -2.84 -3.09 -3.35
KHEFE1 Kye 3624~4359 171000 — — — —
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Fig. 5 Diagram of coal powder thermal adsorption and
desorption experiment instrument
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Fig. 6 Amount of released mercury from coal at different
temperature points
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Table 4 Source rock maturities and maximum temperature
experienced of Shuangtuozi and Changshen gas fields
calculated according to methane carbon isotope

RIRAIEA Pl 8"C,HJ/% RJ% T..lC
B T3-10 -4.74 0.47 57
T113 -2.84 2.66 279
T106 -2.88 2.49 271
T17 -2.96 2.18 254
- TS1 -3.04 1.92 237
T103 -3.01 2.01 244
KK -2.32 6.20 388
KR 103 -1.92 11.90 471
KR 1-1 -2.48 477 354
43 E



—t

2,

www.kjdb.org

¥ SR 2015,33(18)

M 4 Ha] DU OO S R B RIRS &
PR A 5T7°C, R Z R A 4 0 W e s R 7E 237~279°C, F
¥R 257°C, BRI v LIE Y, SUE TR IR 2SR
Fr IR AP B R B B, A — 2 B BER it H AT 20% 48
A RBERERUE R , KR BAERRA . MRIEKHA
T 2 T S T EE A T 354~471°C, F-1 2 404°C, i 4t
HE R IEAR CL B e . MRS AR ST, J5EAE 250°C 2 Al
MZJG A RSB ILT-4 b B A S E W 172, RBEATRLIA
g, WA A P A R A B B S BRI B i AN DL L
TR T AT RAR SR & 2 TR RIS .

4 45ig

1) BUEFAHRIR AR S = SRR H , 11~29200 ng/m’,
Ja i AR RRAR A

2) WU FAH RIR AR & B> 2 R BE 34 i g K
WRIE RARRB & T rp R 2 KRR, RRAOR S =4
R B 52 122 2 b U O 25 F) 1 s il

3) BUEFRHORE M RERE 5 R AA K B
HAEAPEARREG G, BUE TR HIRZE R HA
AL RIZ AN I A S SO R S-S RIR A AR
DT I B e R B AN R e OB S 5 AR I
TR SRR AR 1 28 S ORI ARAR T AL

B30k (References)

[1] 34 2. SRR Ao BRI R 2% 25 5, 1984, 2(1): 16-18.
Dai Jinxing. Composition and its genesis of coal-typed gas[J]. Journal
of Tianjin Institute of Geology, 1984, 2(1): 16—-18.

[2] &, 2280, TR AL A5 RIRURE S AE AR AR
PREGERISI]. IR THIBRRLE, 2013, 24(1): 129-133.
Han Zhongxi, Li Jian, Yan Qituan, et al. Discussion of natural gas
mercury content as an identification Index of coal type gas and oil type
gas|J]. Natural Gas Geoscience, 2013, 24(1): 129-133.

[3] BSRA, R, B, A5 MR COL BT LI JBE R B AR bL )
WEFTHERE()). HhZETTZR, 2008, 15(6): 293-302.
Lu Xuesong, Song Yan, Liu Shaobo, et al. Progress in the studies of
mantle—derived CO, degassing mechanism, degassing model and pool—
forming mechanism[]]. Earth Science Frontiers, 2008, 15(6): 293-302.

[4] R, SR, A5 55 . AATT A bk 58 20— W 2R DR A 15 e )
RE[T]. HIZERTZ,, 2012, 19(1): 78-88.
Feng Zhigiang, Zhang Shun, Fu Xiuli. Depositional evolution and accu-
mulation response of Yaojia—Nenjiang Formation in Songliao Basin[J].
Earth Science Frontiers, 2012, 19(1): 78-88.

[5] BRI, AAL A )2 RN TR 2 AR M. ALt A Tl
HiRAL, 2004,
Jia Chengzao. Collection of symposium reports about natural gas explo-
ration in the deep zone of Songliao Basin[M]. Beijing: Petroleum Indus-
try Press, 2004.

[6] B4, 30, IR 19 T S BORAERUE 5 M4 8 ).

FRRAURE, 2005, 12(1): 70-73.
Wang Dianjun, Li Wenge. Application of downhole choke technique in
the development of Shuangtuozi gas field[J]. Special Oil and Gas Reser-
voirs, 2005, 12(1): 70-73.

[7] SRS, AR HE, B TR AR L A 21 1 4t DR J2= R IR AL 2 R A
FEN]. AT ST, 2012, 34(1):53-56.
Jing Chengjie, Niu Shizhong, Huang Yuxin. Geochemical characteristics
of shallow gas in Honggang region, Songliao Basin[]]. Petroleum Geology
& Experiment, 2012, 34(1): 53-56.

[8] Hhirhar, R M. £, G5 I BE KN OR S TR R I, 4
Y124, 2010, 30(4): 508-511.
Han Zhongxi, Yan Qituan, Wang Shuying, et al. Characteristics of natu-
ral gas mercury content in Liaohe depression, China[J]. Acta Mineralogi-
ca Sinica, 2010, 30(4): 508-511.

[9] Wos B RAR T bela e [ (v R WEF 9 3 )] RAR Tk, 2011,
31(12): 1-5.
Dai Jinxing. Significance of the study on carbon isotopes of alkane gases
[J]. Natural Gas Industry, 2011, 31(12): 1-5.

[10] 22/, BRSCA, £ 55, 95 AR L IX A7 & 7 RN bR AL 2y
TELT). A RIRS 2R, 2009, 31(1): 184-189.

Li Xiaojuan, Chen Yicai, Wang Bo, et al. Shihezi formation natural
gas geochemistry characteristics in Sulige region[J]. Journal of Oil and
Gas Technology, 2009, 31(1): 184-189.

[11] Bt B o A B BT “CROE RS 20 A LA M. B 5 il T
Ak H A, 1997.

Huang Ruchang. Formation and distribution regularity of low maturity
and condensed gas pools in ChinaM]. Beijing: Petroleum Industry
Press, 1997.

[12] =2, 2, SRIF, S5, TRIRMAL 7 g T8N E 1 # DX R 2 4 o
FERE[D). ST AR, 2005, 16(1): 57-59.

Li Hongjian, Li Shengye, Zhang Yan, et al. Deep zone geology charac-
teristics of Shuangtuozi region in the south of Songliao basin[J]. Mud
Logging Engineering, 2005, 16(1): 57-59.

[13] FRAHMe, EPETC, ATl 5. P A R A b DX L 100 28 i Y
HERAE2E R KM BT, BCHLITT, 2002, 16(4): 389-397.
Zhang Zhihuan, Wu Jinyuan, Yu Kai, et al. Geochemical characteristics
and source analysis of oils from Qingshankou group in the Changling
region, the Songliao basin[J]. Geoscience, 2002, 16(4): 389-397.

[14] 28, shrpos, R R, A i RS RS R IR AR KA
AHLERRRSE, 2012, 23(3): 413-419.

Li Jian, Han Zhongxi, Yan Qituan, et al. Genesis of mercury in natu-
ral gas of Chinese gas fields[J]. Natural Gas Geoscience, 2012, 23(3):
413-419.

[15] Barker C E. Influence of time on metamorphism of sedimentary organic
matter in liquid-dominated geothermal systems, western North America
[J] Geology, 1983, 11(7): 384-388.

[16] Barker C E, Pawlewicz M J. The correlation of vitrinite reflectance
with maximum temperature in humic organic matter]M]//Paleogeother-

mics. Berlin: Springer Berlin Heidelberg, 1986: 79-93.
(%% B1E)



