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A discussion on gas sources in deep gas fields Daqing oil field
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Abstract Sanzhao sag in Daqing oil region is found to contain many small- to m iddle-sized gas fields Analysis
shows that there are gas of both norganic and organic origins and the natural gas is canposed of both alkane and
non-hydrocabon gases The later contains not only conventional non-hydrocaibon gases lke cabon dioxide hy-
drogen nitrogen and etg but also rare gases such as helium, argon and even neon Rare gases rare-earth ele-
ments and isotopes of sane elanents can be used to detem ne the sources m igration mechanigns and enrichm ent
pattems of hydrocathons and metal deposits By applying this principle to the analysis of hydrocatbon gases non-
hydmcarbon gases and the isotopes of rare gases both the hydmwcarbon gases and non-hydrocathon gases are deter-
mined to bemamly morganic gases sourced fran the deep of the earth They occur both i the exploration area
and n the developed oilfields In recent years Daqing O ilfield hasw inessed an increase of non-hydrocarbon gases
w ith higher production of associated gas In addition the geochan ical behaviors of these gases also ndicate an n-
organic origin quite different fram that of crude

Key words natural gas source morganic origiy Daqing oil region
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Table1 Carbon isotopic can positions in

sam e m ethanes of inorganic origin in the world
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o [ PO 4 H B B A SR - 26.6~-23.8
INEE K% KB A AT N3640%5F SAVSRE - 28.4~-25.0
AR A L SR A S -3.2
AT I I A A K RAR - 32.6~-21.4
26 [ 0 A H B XE M 22 R AT X I BB il (T) It -26.0
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Table 2 Statistics show ing gas wells with N, content over 10% in Songliao basin

X 5 B B /m N, &=, %
AR Fo11 % 2K L 2 4l 627. 5~ 636.0 16. 67
i 4 mErimEA 1071.0~ 1127.0 13. 36
gy %5 R 25 A 2 AL 374.0~ 377.8 23.03
H S5 BE /R B =4l 323.5~ 339.9 12.18
HH # 56 B + =4l 880. 4~ 1 064.4 28. 89
[ 16 g nip) =l 13. 00
R A 13 R JR )2 2 29.90
s i =4 1576.6~ 1645.6 10. 10
oA 1 MR 447.5~ 488.5 18. 67
k44 A =4 29.95
AR & 111 B izl 989. 0~ 1 020.0 26. 80
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%k 3 20ttt SOFERAPHAKKMAHFESAM (B RASHAFM ) 2002.1)
Table 3 Canmposition of associated gas produced during them id 1980s

JRERU AR, % o, %
Ho X
C, G, Cs iCq+nCy  iCs+ nCs Ce c,* €O, N,
B2 R 76.6 5.93 6.59 4.47 1.54 1.21 0.95 0.26 2.28
s 85. 88 3.34 4.45 2.66 1.16 0.36 0.16 0.9 1.0
fotie] 68.26 10. 58 11.2 5.96 1.91 0. 66 0.36 0.20 0.55
F 4 2000FLAFE KK EEFEESELITHIFR
Table4 Canposition changes of associated gas produced after the year of 2000
_ H)(ﬁﬁ—‘”ﬂ‘l‘ﬁﬂ / RS, % JERH S EHE, %
%A Cj Cs s iCq+ nCy L+ nCs Cs c.F N, O,
2000. 2 87. 08 1. 69 3.27 3.20 1.14 0. 36 0.08 0. 51 2.35
Eﬂ 2001. 1 87. 56 1.57 2.87 2.79 1.43 0. 50 0.13 0.59 2.51
) 2002. 1 88. 61 1.38 2.63 2.52 1.71 0.33 0.20 0.52 2.54
ﬁ 2003. 1 86. 93 1.71 3.21 2.94 1.37 0. 40 0.10 0.57 2.72
2004. 1 87.97 1.58 2.79 2.47 1.10 0.29 0.17 0.51 3.11
2000. 2 67. 41 6.55 9.70 7.25 3.23 1.20 1.04 1.43 2.143
i 2001. 1 56. 31 5.25 9.59 11.22 8.96 4.40 1.55 1.14 1.51
Z‘E 2002. 1 84. 89 2. 88 3.97 2.94 1.34 0. 46 0.37 1.203 2.00
H 2003. 1 71.37 5.53 8.40 7.33 3.21 0. 85 0.20 1.27 1.81
2004 1 85. 11 3.05 4.12 2.85 1.21 0.37 0.08 1.01 2.20
2000. 2 82. 81 3.30 5.00 3.72 1.65 0.59 0. 40 1. 08 1.40
[ 2001. 1 84.15 3.19 4.53 3.46 1.30 0.25 0.16 1.24 1.67
E 2002. 1 84. 89 2.88 3.97 2.94 1.34 0. 46 0.37 1.34 1.73
i 2003. 1 83. 14 3.32 4.65 3.44 1.56 0. 48 0.32 1.07 2.00
2004. 1 85. 11 3.05 4.12 2.85 1.21 0.37 0.08 1.01 2.20
2000. 2 66. 16 8. 04 10. 85 7.26 2.89 0.90 0. 63 1.85 1.32
# 2001. 1 64. 54 7.90 11. 40 8.18 3.49 0. 87 0.49 1. 65 1.41
iﬂ 2002. 1 66.79 7.56 10. 48 7.82 3.15 0.59 0.17 1. 68 1.64
H 2003. 1 67.18 7.67 10. 35 7.26 3.11 0. 82 0.15 1.61 1.8l
2004. 1 68. 96 7.26 9.91 6.95 2.60 0.52 0.23 1.54 2.03
* 5 &% COM H, FIFRSAEBRITEIE
Table 5 Statistics of CO, H,, and other non-hydrcarbon gases in different wells
X * 5 B B fm COLi, %  HyT&HE, %
W K il 63 5" + A E 4 921.4~ 1 087. 4 0. 06
B R A 39k B R B2 4 0.10
eEaie 7 265F GERIA = 1 074.6~ 1099.6 0.31
279 4 AL R A 991. 8~ 996. 6 0.47
Ekapia A 133 S = A 3.50 0. 80
20 GIECpeli =] 905. 1~ 957.3 1.99
B 13 A =4 925.0~ 1014.5 0.07
M 1 R Ea 447.5~ 488.5 0.17
PR %12 R4 4L 0.30

B 44 PamEd 0.49
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Table 6 Statistics of rare gases in Daqing oilfield

Fis 5 = fir FHEBL /m He % Ar %
¥ 301 WA 1243.6~ 1 360.2 (res
B 43- 15 WE A 1311.4~ 1334.2 T
i 6- 209 x4l 935.2~ 1 202.0 (E
m 9- 213 952.6~ 1192.8 T
o 57 643. 4~ 646.6 e T
# 5-iK 3-4 900. 0~ 1 000. 0 T
5 8 x4l 1141.0~ 1 150. 8 0.017 0. 560
B 214 P 1012.5~ 1 020.5 0. 009 0.158
PR 1- 14 WA 742. 6~ 854.0 0. 022 0.294
B 1- 46 WA 0.018 0.258
B 4- 13 o e el 0. 004 0.312
B 4- 14 PR A 0. 006 0.232
B 6-23 WA 990. 0~ 1 000.0 0.010 0.283
A 3 B4 0.014 0.317
20 x4l 0. 005 0.192
26 WhxA 0.017 0.258
¥ 6 FEREE 737.0~ 746.0 0. 070 0. 309
K11 FRE R 627. 5~ 636.8 0.131 0. 996
B’ 1-2 = 4B 330 0.019 0.259
M 27 R 4B 400 0.031 0.316
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Table 7 Carbon isotopic cam position of alkane of inorganic origin in Songliao basin

83C( %, PDB)

}l— ] SIBC] 613C2 513(:3 813C4
g 103 - 22.77 - 26.17 - 28.20 - 28.78
FHE - 18.70 - 22.40 - 24.10 - 28.20
FR 2 -16.70 -19.20 - 24.30
FR 9 -27.11 - 30.05 -30.5 - 32.98
T 903 - 25.96 - 27.31 - 28.02
237 K - 28.42 - 38.7 - 39.64
EK 6 -25.9 - 28.98 -32.0
IR 6 - 26.38 - 34.96 - 35.47
132 - 18.9 -23.3 -30.0
KK 3 -20.9 -28.4 -29.4 -23.7
210 - 26.4 - 28.7 -29.9 - 30.7
HFE 1 -27.0 - 28.9 - 3827
PO 6 -26.4 -35.0 - 35.5
PO 1 - 28.0 -34.0 -39.1
FHR 3 - 25.3 -26.0 - 26.4 -30.4
FHK 4 -30.5 - 36.5 -36.7 - 38.5
7+ 201 -22.7 -28.0 -32.1 -35.2
JI 502 -29.3 -30.3 -30.9
BRIR 1 -27.9 - 32.8 - 33.7 -35.0

WIHTATIA, 3L 205 AP A ) €O,
SN 1045, 1 H, SN LRH . Xk

PALEE B A T 3 COY UM, 67 Coo, 1 AR RAR AL S A1 22 S e 7 il VR 388 1 7E
3. 0% 4B E 1FTRAER COURMRIN M KAEERFAZEM. 5T COM H, SHIRIE, Xt
WBIETENLRIE T O, I 3R B AR A, WIILEBAE A R L BEEAT T 4007, B b 43 3
el R IR 22 40 R S S VAR AE, N AL R BRI ORI BE Rl (R 8). AR CO,
HI Bk R, 52 JE R €O, 8 Gy TR 8 Coo RIS, HEIRURAER COMLE Y
H - 4.06% IR 1FTRIER COYTRPBIRIA R 435 % COR R BN, CO, M TEHL A 3
YO 12 A WS TC LB PR Y €O 3 R WV R IR 2 H A 4 R, 8 R CO,

3.2 3B CO, BRI EIFE

R 8 AKHAMESH COH 6°Co, PR
Table 8 Analysis of fiwCC(,2 in associated gas fran Daqing oilfield

FEd e R A 41 ST F 3 IR B 8 Ceo,fH, %o
1 W ER ) e S A\ 1 5.66
2 2004 11 5 2004 11. 27 W R AR 3.65
3 [ A RC NN 6.49
4 it 2- 5- 219 9.37
5 F 145- 323 3.69
6 R 5- 8 1023 4.11
7 B 4- 4- 263F 11. 81
¢ 2006 6 3 2006 6 19 o o g 483
9 % 4-T 4- 289 8.43
10 % 7- 1 2- 1333F 11.45
11 7% 3— 5003 A 9.39

T 23 M A e i B A A it 2 ) T B S ST 5T T S 4 5 AR
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