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EXERABHF AL BERUE . AVBASEERR XK IRXRECEELATH
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4.1.1 BESERIEESKHRS
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SRFPRESEMNEEKERLAR —EHA . EB7ERFEEE LFZS, NI R R IREE FoF
RN TREZAKGHFLTEER AR MR ESKERBYISHERNYRA L. MK
AREREA B FEEEEREE L A TRBERNAEFIINELESHRES (BRKER.
1991, LA AR RARA K HERALE TR T X 1.
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Table 1 The geochemical characteristics of the mixed gas with incrganic and organic origin

3uC ( | 1
'3 ! #* 2 £ CH{ He e' 8Cco, | 4oa; °’He/'He | CH./*He | He® | cH,, |CH.#
X 2 ool T wy | AT x10-e - 10 (%) | CHw | (o)
%)
Fgs|) HSs | Ko |0.52 -42.1} -6.1 6.31 | 57.32! 1
®3 ] ,78.56| 0.1 |-28.0 2505 | 5.46 143. 88 49.59 | 15.4 | 5. 46
TE ‘
g5 | Ed [72.94 -39.2 4.76 43.22 i
2| Ny (27.39] 1.2 |-39.5| -10.6 | 717 4. 89 4.67 44.40 | 3.67 | 5.86
¥ | B4 | N [27.44]1.34|-40.3 716 3.71 5.52 33.67 | 4.52 | 4.97
#%1 | Pig |0.07]0.01 -3.4 | 2230 1.9 1.43 44.49 | 0.4 0. 05
K& 3| E ..[65.63]0.26|-45.5| -16.9 | 793 5.72 44.13 51.96 | 10.03 | 5.95
=%k
KB 44| Ei-y |12.29| 0.11 |-47.6| -8.9 6. 36 24. 83 57.78 | 35.21 | 1.98

MEF 1P EY KRS 'He/'He A KF Ra(BIZFS’He/'*He H. 5 1. 4X 10 *), #
i€ Lupton (1983)AJHF 3. Hi WAy He/*He (25 1. 1 X 10, #1iE X K *He/*He {H/MTF 1077,
ERASK_TRGEXMGH XY FRBBEE N AL 33. 7~57. 8% WEA,. MRXAR
W 3CHE—47. 6~29%BEAN, BRFVEESIHFLE, K& CO.47 3"°C t 2R Tl
BECOMFE. M SHMBRSER TR AL TRBEL{YB IS, H 3°C1>—20%
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PDB.CH,/"He=10'~10", HIERAK ISR . MRABESHERS. EEGNMARES
BEREGEAATETRITE.

(CH)wr _ ( CH, B
iy =« )(,-r/< FRADES

K H(CH,/’He)GT AXRAK W EH, (CH./*'He)m K2 ZE’-TH’,{E (CHoorg AH VLA E B
5, (CHO)m HE@BFHK., BLAMETRAB BN ELZAE D . BIXASPIRERESR
0. 1~6% MR Ri, ML ARG MR TERAHN T L EE.

4.1.2 FRAA¥RNEEMEZRSEAVRELZLSENERES.

BATREAZIN SO AEREEANERSFIELCO,. 2T FHFHEREER SN
RN EFHEYB T ENE EhHEXEEBLUFM = KEMEAMI T EACE
AKRE.1987. B BT, 1983, A B EH . 1988) X EH X FRXKBFFERALEEAN EEAKFEK
HWRBEREFE. ERBAGIENBELEHBRESE LA . FH S ME/ CO,,CO,
ZIZBERS LEHAERFINEREAESNZESIE - FAENEER WRERLERN
EROSAESHEVABERESKNES. EXXRBESEP@MEX 2 . BRIEREACKRHAL
AR EAFLE,CH—51. 6~—42. 7% . FHEHED — LT EFS . BPHh
1R, CO.H9 3°C M TH R HEHFIE 8" Ceo, 9 — 6. 8~ —2. 8%, WA TERE XA
MEREEGEFERYSHACAr KENEMRRXOLSEXKEAr B AHFE, FXAS
ReAr/CAr LEH BIRE .
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Table 2 The geochemical characteristics of mixed gas petrochemical and organic origin

\ CH, CO, 81Cen, B'JCCOz ©WAr
# X * 5 Bz TWAr
(%> (%) (%) (%) T
; Fayy Es., I 22.53 J 73.20 -51. 4 5.2 1929
. r ] 1N T
- 4= 9] Es, £.61 T 70. 20 -46.6 -6.8
i M
9-—3 Es 22. 46 73.87 -51.6 1977
THE ¥ ‘
E4—8—7 Es, 10. 22 78. 39 -50.1 6.1
b Lo # 58 Zw 38.20 42. 80 -42.7 6.1 2569
=% K& 9 Eb1—2 0.29 99. 60 -2.8 2133
*»  BkHE.1981
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Table 3 The geochemical characteristics of natural gas in Dongpu deprission

4 e 2 CHu 3¢, 3¢, 51, 3D s ] sxy
= {u CAr/BAr
%) (%) (%) (%) %) L
4.
| 3—84 Es. 64. 34 -42.3 -29.8 -28.0 -217 T 469
RV
X 212 Es, 63.36 -41.5 | -27. 4 -207 515
31 Es. 85. 25 334 | 2500 27,7 -203 J
I 25-1 Ese 63.77 -33.1 -25.4 -26.0 -194 712
REN
I 11-3 Es, 58.99 -33.6 -24.8 -25.1 -197 621
I 107 Esq 60. 95 -33.0 -25.0 -25.7 -194 612
X 31 Es, 92.23 -25. 8 -25.7 -25.7 -164 1093
¥ 33 P 92.91 | -31.5 [ -22.1 | -20.8 -169 1160 ! F s/
X2 | Es T 96.3 L 26,5 | -26.9 | -25.5 | 1175 ‘

PO BE ZESES JHEALE FZ B EEP9D B C.S. P B ], MEBIK
BERMP,. TSR AEERN I I B+ EZ1MEE HEEE ZHRERXRRS. . &
FREEREGFRSEBHUVGAETREETHET EXRAAr/Ar LA HHFEL. REX
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BEKNELENBRSAHRE ERAKC FiE L HFUKEMEKKTELEINR BRER
ERF., BASENR SRUE RS AHERE, BEREFTABDHARTIAL3°C.>~27%
BRSO C, < —29% MBI .OVC, r F— 27~ —29% M KRS KR K. [ef §°C,—
MCE2EMEE B SC > CHOARES . FEMNEL - BEMPT=&%. B0 LZB%
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x5 E B4 AL 250 B 89 C, <3V C,<<8C,<0"C,. MEEHA AR RBEXRS RS BT A
FEREREESEHS LEARE. B SWRREREAMLERINERATS LARSR, #BH]
AAFEARRBREXRRCBREAOFE. WIEBEBHRESHRECERARN TR 4GEH
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MEBSKSRAEMAMEH TR ZE. ¥ James IR 2—FB\ERARKH 3C,—8"C.5
C,—8"C,  EF — R £ 0.
(8"C,—8"C,) =1. 33(3"C, —8"C)+7. 67 (%)

%K BRI James RREAREIALE XM  MEEXBBEZINRK NE[ERERBESK
MRS M2 ARWMPREEE., FMHTKFREM, MWERAF L EEHEKFELNBREE
BHAS. ERTEX TS, WELAERE ETERBANEHEANBEY . 17 21 mHMeG
FoRABEHFATFAFERANE A THREZRFLRE . FEEARSBEESS. MR 51 X
RE TR 2495~2533m.8C, 2 — 42, 2%,.8"C,2 — 31. 9%0,8%C, 2 — 25. 1%,.82C, — 8°C,
10. 3%, (1. 33(3"C,—8"C,)+7. 6730 16. 7%, B W K TR . Bt , o LLAR ZRRSEE
EEBHEELAMBRITEARASEATEEAMBROUFR D ENRA R ERGIEHET
XEBRGIEAMELE.
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Table 4 The carbon isotopic composition of natural gas for each trata in Sichuan Basin

sk % 313C, aC,

# = (=304
CH, Cs- %) %)
g 48 C: 95. 81 1. 65 -32.2 -35.6
# 15 P, 97. 67 1.08 -34.1 -37.5
7 P, 97. 20 1.35 -33.1 -34.6
M 43 P, 97.36 1.31 -32. 4 -34. 6
11 P, 97.35 1.03 -32.9 -34.1
a13 Ty, 97.15 0.51 -30. 2 -32.1
F3 Ty 97.11 0. 83 -31. 9 -33.3

UER KL % .1989)

= fxra,
= awex
£ =2ax

H1 ARRBEAERRAURESHRARE
| MESHIAERA ! ALY RES5FENRERE I FRRAREHLAARS vV KBNS aRES
Fig.1 The sketh mode! figure of mixed gases from different formation
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The Type of Mixed Gases and Their Identification

Liu Wenhui Xu Yongchang

(State Key Laboratory of Gas Geochemistry, Lanzhou institute of Geology,Chinese Acadamy of Scienses)

Abstract
The mixing of gases is ubiquitous in nature because of their special physical property. The mixed gas is
formed by mixing of different genetic types of natural gases.and reflected obviously the gas geochemical fea-
tures.
If define one origin type of natural gas as one end member, the mixed gases would be divided into two,

three and multiple end members. The common and significant type of mixed gas is of two end members which
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consists of three large groups: (a )mixing of gas with inorganic and organic origins ; (b)mixing of organic orig-
in gases with different source type; (c)mixing of gases with different evioution stags;

Gas migration. especially second migration that caused by diffusion and infiltration, is the main way
which make the mixing of different types of gases. The first condition for mixing of natural gases is the exis-
tence of zas sources of different types and evolution stages.

The chemical composition,stable isotopic composition of carbon and hydrogen and the noble gas isotopic
composition are the main markers to differentiate mixed gases. Isotopic composition of the noble gas is an im-
portant tool to differentiate the mixed natural gases with crust and mantle sources,while the stable isotopes
are to differentiate the mixed natural gases with different genetic types and evlution stages. It should be point-
ed out that it could effectively differentiate mixed gases by comobining geologic backgrounds and various geo-
chemical parameters.

By study the mechannism and conditions of mixed gases {formation and analyse some examples,the mix-

ing model of two ~member gases was established.



