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Abstract Light hydrocarbon in natural gas has been concerned widely in the study of the origin of natural gas due to its abundant
geochemical information, although the content of light hydrocarbon in natural gas is very low. Authors considered coal-derived gas of
Xujiahe Formation and oil-associated gas of Leisan Formation in Sichuan Basin as an example, and analyze the geochemical
characteristics and influencing factors of light hydrocarbon in coal-derived gas by means of GC and GC-IR-MS technologies
systematically. The content of methylcyclohexane among C, in coal-derived gas is of the maximum. Among the relative contents of
methylcyclohexane, n-heptane and dimethylcyclopentane , methyleyclohexane has a content ranging from 48% ~ 73 % with an average of
63.9% . Carbon isotope values of monomer hydrocarbon in light hydrocarbon in coal-derived gas are large with 8" C ranging from
—25.1%0 ~ —20.0%0, and most of them range from —23%c ~ —21.0%oc. The distribution of light hydrocarbon is influenced by
various factors. The influence of maturity of natural gas on the content variation of aromatics is complex. When in the stage of maturity
and high maturity, the content of aromatics in light hydrocarbon is low, and the maturity has little influence on the content of
aromatics; but in the over maturity stage, the content of aromatics is high and the influence is obvious. Based on the comparison of
compositions of light hydrocarbon in natural gas and condensate oil, evaporative fractionation affects the thermal evolution parameters,
such as Ctemp, the heptane value and toluene/n-heptane value obviously, but slightly on genetic type parameters such as (2-MH +2,
3-DMP)/C,, (3-MH + 2, 4-DMP) /C,, P2, N2/P3, n-heptane value and the relative content of methylcyclohexane and
dimethylcyclopentane. The genetic type of natural gas has great influence on Mango parameters of light hydrocarbon such as K1 value,
n-heptane and the relative content of methylcyclohexane and dimethylcyclopentane, which can be used to discriminate the genetic types
of natural gas.

Key words Coal-derived gas; Light hydrocarbon; Carbon isotope; Genetic type; Sichuan Basin
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Fig.2 Light hydrocarbon chromatogram of Xujiahe Formation, Sichuan Basin

1: n-hexane; 2: methylcyclopentane; 3 benzene; 4: cyclohexane; 5: 2- methylhexane; 6: 3-methylhexane; 7: n-heptane; 8: methylcyclohexane;

9. toluene
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Table 1  Compound composition of Cq-C,in natural gas of Xujiahe Formation, Sichuan Basin
13 C.-C Kb Dy A2 9 C PAN =N 7
S e it Jp B §°C, 6 7%’7<'ﬂﬁm¢//]im( 0)% s EYER (%)
(%)  IEMIBEIE FHkE  WhtkE R nG; MCCq DMCP
QX006-X1 T3x2 -31.6 6 15 40 39 10 73 17
QX6 T3x2 -31.2 11 19 39 32 14 68 18
QX14 T3x2 -30.5 16 19 36 29 20 62 18
I8P H FAIRA, QX16 T3x2 -30.8 14 18 49 20 31 48 20
QX4 T3x2 -32.9 9 21 42 28 11 69 21
QX10 T3x2 -33.2 17 10 47 25 24 55 21
QX3 T3x2 -33.1 7 23 43 26 10 70 20
72 T3x2 -35.5 18 34 40 9 18 71 10
716 T3x2 -35.6 19 35 43 4 18 66 16
734 T3x2 -35.4 16 22 50 12 18 69 12
736 T3x2 -35.4 16 28 46 10 17 69 14
744 T3x2 -35.0 16 26 47 11 18 73 9
PN/t
754 T3x2 -34.0 18 29 44 9 18 67 15
748 T3x2 -36.2 18 32 42 9 18 67 15
719 T3x2 -35.0 17 31 43 9 19 71 10
I SR 74 T3x2 -35.3 18 34 42 7 18 71 11
763 T3x2 -35.5 17 35 40 8 17 68 15
72 T3x2 21 23 34 23 15 73 12
e
716 T3x2 14 15 54 16 18 72 10
MrH
734 T3x2 14 16 54 15 18 71 11
BEMrh 736 T3x2 14 15 56 15 18 72 10
744 T3x2 15 16 55 15 18 71 11
754 T3x2 16 17 53 13 18 71 11
748 T3x2 15 16 54 15 19 70 11
746 T31 31 31 25 13 47 42 11
740 T31 32 32 24 12 48 41 12
742 T31 30 31 24 15 48 40 12
Gt PN /Sl
781 T31 32 35 21 11 50 37 13
721 T31 33 39 16 12 53 34 13
723 T31 34 39 19 8 48 37 15
J47 T3x2 -39.5 15 24 49 12 15 72 13
5 o
ARG M 5 32 -40.0 16 30 46 8 16 69 15
Y17 T3x6 -40.2 20 36 34 9 30 50 20
W 75 H RIRK, Y10 T3x6 -38.5 20 36 34 11 32 51 17
Y27 T3x4 -38.8 20 37 33 10 31 50 18
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gkl
Continued Table 1
. sk ik o 8¢, Co-Cy BB Y T (%) C, B E (%)
: (%0)  1E¥gREIE SHktiR Wik KR nC, MCCs  DMCP
REGAH pN/Sat Jie6 T3x6 -39.2 19 36 39 7 26 55 19
BOI1 T3x12  -40.2 13 57 25 5 15 73 12
B27 T3x2 -39.9 18 39 37 5 22 52 26
1 - PR R
LRSS AR BQ4 T, x4 -39.2 21 36 32 11 30 50 20
D2 T3x2 -37.2 13 18 60 9 13 70 17
S56 T3x2 -42.5 17 53 25 5 23 53 24
B H KRR
837 T3x24  -42.5 20 41 32 6 23 54 23
LSl T3x4 -39.7 15 31 44 11 15 64 21
CS1 T3x4 -40.5 18 34 40 8 23 57 21
Xi51 T3x6 -39.5 15 39 41 5 14 59 28
B AT A P
HR-TTR AR X72 T3x4 -41.7 15 31 48 6 12 66 22
X20 T3x4 -43.8 15 31 43 10 16 64 20
X35-1 T3x2 -42.6 16 53 25 6 24 56 20
N103 T3x2 -39.9 15 53 27 5 21 57 23
AN H RIRK
TN1 T3x24  -41.8 18 54 23 5 27 49 24
SEEAH KA Jingl? T3x4 -38.9 11 24 51 14 11 69 20
G51 T3x6 -39.5 15 40 41 4 15 59 27
I RIRK, XH1 T3x6 -38.5 15 32 47 5 15 61 24
GA123 T3X4 -42.5 11 40 37 12 15 61 23

1 :nCy-1EBEkE; MH-HIJEC Be; DMP-—HI AL GE

®2 WIZMPMSERFGAANE RAXRASBREKRREMLRED
Table 2 Carbon isotope data of monomer hydrocarbon in light hydrocarbon of Xujiahe and Leikoupo formations, Zhongba gas field in

Sichuan Basin

S 2 B 2-MP  3-MP nCq MCP Benz CH 2-MH  3-MH nC, MCH Tol
716 T3x2  -21.4 -23.4 -24.0 -22.7 =-22.2 -22.8 -22.1 =-23.2 -23.6 ~-22.7 -22.5
719 T3x2  -23.5 -22.8 -23.2 -22.0 -21.8 -21.7 -22.0 -22.6 -22.7 -22.4 -22.6
74 Tx2  -20.6 =-22.3 -23.2 -21.6 =-21.9 =-22.0 -22.8 -21.9 =-23.7 =-22.2 -22.6
763 T3x2  -23.9 -22.5 -24.1 -22.5 -21.8 -22.0 -21.1 n.d -24.2  -22.5 -22.5
WS 72 Tx2  -22.5 -23.3 -23.3 -21.4 -21.5 -21.9 n.d n. d. -23.6 -22.4 -22.4
734 T3x2  -20.0 -23.2 -23.1 =-22.2 =-21.3 =-21.9 -22.7 =-23.1 -24.2 -21.7 -22.5
736 Tx2  -21.9 -21.3 -22.2 -20.4 n.d. -22.1 n.d n. d. -22.8 -21.0 n.d
744 Tx2  -21.3 -22.7 -23.9 -23.0 -22.4 -22.0 -22.4 -22.9 -25.1 -22.1 -22.5
I -21.9 -22.7 -23.4 -22.0 -21.8 -22.1 -22.2 -22.7 -23.7 -22.1 -22.5
781 T21 -28.8 -28.4 -25.8 -26.6 -24.8 -27.8 -27.9 -27.8 -30.2 -28.2 -27.3
721 T21 -28.2 -28.7 n.d. -27.8 -25.4 -28.4 -28.3 -28.3 -29.8  -29 -27.9
723 T21 -28.9 -30 -28.7 -28.2 -25.3 -28  -28.5 -28.3 -28.4 -27.5 n.d.
EFEEER 746 T21 -28.3 -28.6 -27.8 -26.6 =-25.3 -27.2 -27.3 -28.4 -30.8 -27.4 -26.9
740 T21 -29.1 -28.7 -30.2 -27 -24.1 -28.8 -27.6 -27.7 -30.1 -28.1 —27.7
742 T21 -27.5 -28.1 n.d -27  -25.3 -27.4 -27.8 -27.1 -30.5 -28 -27.9
Pl -28.5 -28.8 -28.1 -27.2 -25.0 -27.9 -27.9 -27.9 -30.0 -28.0 -27.5
oo do ARG ;2-MP . 2-HH ke 3-MP: 3-H LG4 5 nC6: 1IFE CL e s MCP : HHJEFA N5 5 Benz: 28 ; CH . A b ;2-MH: 2-H BE U e 3-MH . 3-

LT bE; nCT:1E Pk s MH: FHIE T 5 Tol ;. HHOR

et al. , 2002 ; Whiticar and Snowdon, 1999) HTAEF X

4.3 BESBRAKEHREMNSERE mﬁ AP DU 4 H 30— SRRl R o =

R RIS R R AT R R A R TR AR SRR A ) TXTH%W R 2
HEEMVEM (Chung et al. , 1998; Hu et al. , 2008 ; George Fﬁ’T\‘O
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Table 3~ Parameter comparison of light hydrocarbon between
natural gas and condensate oil of Xuer gas reservoir, Zhongba

gas field in Sichuan Basin

BITRES Jp Ciemp  5pP¢  BibEfH WA/ ERk/
e (C) B (%) EPHR HEARCKE
72 137.4 2.1 10. 1 1.1 0.3
716 136.9 2.1 10.4 1.1 0.3
734 1321 2.0 12.3 1.2 0.3
RIRE, 736 1347 1.9 10.5 1.2 0.3
744 1344 2.0 11.0 1.3 0.3
754 1354 2.0 10.6 1.0 0.3
748 136.7 2.2 10.5 1.0 0.3
72 129.6 2.0 13. 1 1.5 0.3
Z16  129.6 2.0 13.3 1.6 0.3
734 130.0 2.0 13.0 1.5 0.3
BEATIM 736 128.9 1.9 13.1 1.5 0.3
744 130.1 2.0 12.9 1.4 0.3
754 129.2 2.0 13.2 1.4 0.3
748 129.9 2.0 13.2 1.4 0.3

FAR 2 AR S TR = AU R R R B R A ik )
P RAEEPRZEN, 0 UK R ARG R [F AR
8" C AAE = 25.1%0 ~ — 20. 0%0 2 [8], F<HB 443 # 1E
—23.0%0 ~ —21. 0%0, 1E5J5AG W) 22 ] B 5] 31 R LA 7E
225, IE BEAE R OE O B¢ ik IR 0 2 B, F 30 4 50 8
—23.7%0F - 23. 4%0; L YIE I C bt FH B0 O e, F- #1{E
YA =22, 0% Kl = 22. 1% ; 76 25 F1 B 2B 6] v R4
—E LT 22— A~ B R W R IR A R AR R, R 2
520, 7%0.

TR T =S R R AR R R R ik IR 6 R B,
S CAEAIARTE = 30. 8%0 ~ —24. 1% 1], FC 2B/ Ak 2 Wik IR)
P ZHR/DTF - 27. 0%0, TEASALE Y h B IR 7 2 I 2 19 02 1E
Biki 6% C B 34K - 30%o, 5 B Y24, 6" C HFE ¥ N
—=25%o, LW R L8 - 2. 5%0,

58 =S L, U SR R AR R R B R )R
TR 25 B A 2, P 2 2 AR AE AR R A 22 531, 3 ml fig £ 22
HRRTAIEAA

5 Wig

5.1 ZERMBERNRIEHMZ I

ZERSTIRAE ] EBIRAR A 4 B i #2 (Silverman, 19655
Price et al. , 1983 ; Thompson, 1987, 1988) , Thompson (1987)
P& 25 & 51 A P52 ) 2R/ 1 B e 45 LE{HL, Canipa-Morales
et al. (2003 ) 38 BN T2 9 B 58 1A 0 28 R A AR AR IR G, 2
SR B B B2 AL S W R M (HR AR
[FIURA , 41 Mango (1997 ) T FR 28/ 1E B Jot 4 A X 4318 7
AN U A REAE g W] W A HE AR . AW EIREXE 7 O I AE S

N

VAV 2 IR T4 A ) 911

FUX 53 B8 )5 R BEATT Tl AN R AR AURE i EAT RAE I = N2 0
Bt , S8 % e R] ATl A R AR Kb R AR A A Y T 2R
RG3VRAE RTINS AN [ A2 S g b (R 5200

511 #ostehdk

2,4-DMP/2,3-DMP FUAE 559 A G 2 A1 47 7 R4
fFH 5 ¢ % ( Mango, 1987 ) , BeMent et al. (1995) #2H T
Ctemp 2% ( Ctemp = 140 + 15 (In[ 2. 4-DMP/2,3-DMP ]) ) #ff
SR IR o MIXEF 2,3-DMP,2,4-DMP i 24555
&k, R ZE &4 AR TS Jstih vh 2,4-DMP/2, 3-DMP [
i 7 A M AR AR TR IR Cremp fB 534 W3R 3, KIRS
4% Cremp {H LM 529 2.1 ~7.6°C,

Bebe B A0 S P e R ok A IR A0 R B B
('Thompson,1983) , 1 F 2-MH ,3-MH F1 DMP (1) 55 5 B 322
il ( Canipa-Morales et al. ,2003) ,7& & /B AL, KIRK,
FEh P S BEREE  ATE 1. 94 ~2.19 2 Ja], 5 Ak F -
Tk BB B, (X R SR SN il S D Jo B 6T L 2 909 2 ) 22
R 0.01 ~0.2(F 3) , LW 2 K 4318 VE X 55 e doe (i B A
WA . X BEREE R UL , KRR SRR I 42 vh B e (A
TR, RN B R B AAE 10. 13% ~12.27% , JFUi
BB T TE 12. 9% ~13.32% , JEIl AL R SR S [H) A
FETE0.74% ~2.95% ,PiFHIZZHK

AT 1 TR RN R AR SRR 2 X L AT, 78 R oA AR
FHXS 2 Ja S e AT A0 A 14 BEBE (LA Cremp PN SE F5 BAT
WIS RN . Z8 R A3 RAVE I RIA R 45 Cremp {H 5 T 50
BREE AR B W 14 528 B8 AR T D3ty T X S Bt (R 106, 28 40
TRAVE ISR AN I RLHTE IV FH 8 4 A T b i AT 5 S it
FIRATE U I I 17 AT
5.1.2 mREERAH

(2-MH + 2,3-DMP)/C, 5 (3-MH + 2, 4-DMP)/C,
P2/C, 5 N2/P3 A FR AR PL BT &1 5 25 4 ( Mango, 1987,
1990) , JEUMI7E S50 28 HEAT 19 28 & 431 5L B 4 R R W 28 K 4y
TRAVE AN 2 U X 6 FAE G 2R 759K T LA JH R AT 3 A<
%t ( Canipa-Morales et al. , 2003) . U JI| %3475 52 1] 20 K 9K
SFEENT I 21 (2-MH +2,3-DMP)/C, 5 (3-MH +2,4-
DMP)/C, Fl P2/C, 5 N2/P3 /345 & & W& 3 Frs, 78 (2-
MH +2,3-DMP)/C, 5 (3-MH +2,4-DMP)/C, G I, K
SRAFNEENT X PRI LU (A A0 7 — S R |, RV
EEMTI KL Y3 11, 28 8 40 AR A4S (2-MH + 2, 3-
DMP)/C, 5 (3-MH +2,4-DMP) /C, FiM S5 R G
o 1E P2/C, 5 N2/P3 AHOGHEIR] I, 28 5 S0 T AR IS 1X P 25
LUAB B 20, (H 2 3 g2 e R B AR /0N, 2% R b U4 A 7
ELER BT, FEAR AN 52 M X J5T B PR 2 AL A

TE B | BRI O e A R e o g P SR IR <
PR B R 2 180 (9 45 Bk 45, 1990; Hu et al. , 2008; Hu and
Zhang, 2011) , \EBEAE | F BRI O e R — Y BE A S0t o LUK
Bt , 3 A A 90°C [} 2 ( Canipa-Morales et al. , 2003) , [A it
ZE R GTVRAE FHX 3k 2 Ak 5 R X B AR AR G R IR K
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Fig.3 Plot of 2-MH +2,3-DMP vs. 3-MH +2,4-DMP (a)

and (N2 + P2)/C, vs. P3 (b) between natural gas and

condensate of Zhongba gas field in Sichuan Basin

2,3-DMP; 2, 3-dimethylpentane; 2,4-MP; 2, 4-dimethylpentane;
N2: 1,1-dimethylcyclopentane + 1, trans,3- dimethylcyclopentane +
1, cis, 3- dimethylcyclopentane; P2: 2- methylpentane + 3-
methylpentane ; P3: 2,2- dimethylpentane + 2 ,4- dimethylpentane +
3,3- dimethylpentane + 2 ,3- dimethylpentane + 3- ethylpentane + 2,
2,3- triptane

F 1B TR BT AR e I e | TP AR C e

I TR I AR 23 5 kLR, 35 A 9 0 SR AR U IE B
Joe PR O B Fl— FH BERR Ibe 4 A7 A 25 5 (H AR/
TE=ZRALE Y, ol T R O beh iy, HUU IE B e,
T RERR I Ul A A A, PRI, R BEAT Il R — MR B
PO be st iy, — HUIRER e & B B IR A A RRIE . R
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RN SRIBERT I AR v ik = 28 & W L5 B R AL
AR R W5 AEBENT I Y BE3R O e 7 B — R HE R AR R
195 5% , T — FHSEBR A 5 B — LA 5% , 1E Bt & AR L AR
JIN B TR 5 A AL A B2 MR Tl R PR S B A R
SR A (S e e R PR TR | YRR B BE PR O e | IE R
St ) AL BCHE BEHIRZEAT I o0 2 ol T P R Y R 30 2 g
ML T Cy SR bERE FIER e , 78 A AR X ik e 4k 5
Py BIARDOT 2 G e 5K, 0 ] 2 R AR S BERT I € 54
PRALIL R 3, ARG BN TR b B R/ IE Bt U 22501
B, BEMT I b R i, TR IE B (B LE KRR R
0. 12 ~0. 44, {HIRARFIEENT I v 1E Pede/ HY RE 30 L e A 22
AR/ ZNT 0,02, Rk, 25 2 23488 A X TE B doe/ FR R 2 L e
RRIER AULE NS

5.2 HBAERNFRSENHN

BRI A2 R 2T | s L A A 2

[RIZERE00 . BRI (1987 ) TA Ry A HLI5T 28 A% 0% I B ik 52 T

R, WA 5% 9 v ORRD R R = i T RS ; Tissot and
Welte (1984 ) Fil Kissin (1990) 5 th &= & B S5 MM R EL
TR A AT 55 ; Wang er al. (2008 ) 78 H [EVT I 4 R IR
FELWIA R IR A T A U B & R ORI A (B S
FOX A B ATIE AR RIEE

VU 2 b A4S R 2 S 21 R AR R R BORIE A 4
BERIEVE (Dai et al. ,2009) ,Co-C; AR I7 ke & B A
4% ~39% ,EAVARK, 4% FEAT IR T, R R R e h oy e &

B AR R TG AR R IR A KRR R R 55
S Er BN AR B (B S AE ANt BRIBVE S Ah, K4
RIS 5 58 & ARG, Wi AR =R
O IR T Ve A ML KRR R S R S A i 8%
~15% Z [8), £ 2 b — e SO R Bl e, R, A AL
HRITTHEIE AR K RIR A5 8 & i AR b 1) 22 52 )
H#,

RN ZE G R R oy R & ) &
PRI S B o o IR 288 TR AR L A 2R 4R <0 HR o B Il 67 38 43 A
5l ERRRIE R, H B R0 R HEREE KIRS R
FE 3G 132 %175 5 ( Stahl and Carey, 1975; #{4: &2 45,1985;
Bk ERIIET 1985 ), I PY S, H R AR e e [ 457 22 43 77 1
=30.5%0 ~ —33.7%0, 3K - 32. 1%o0, i Ho & < H B Le bk
[ 25 4B b 3, o b 300 R ik (8] 43 2R E 4 A FE
=36.2%0 ~ — 34.0%0 b, Fo g M Bk [ 7 &K {8 70 A £k
-38.5%0 ~ —43.8%0(3K 1.3 4), W% FIRFTRH, )ik

XS H KRS blcgﬂfhﬁﬁ?lﬁﬁwm XLk 5 R R
38 H I BUR D R RIR SR IE IR 4 #8 2  R U l
Jflﬁ,ﬂriﬂlkxﬂ?"'Ei?ﬂfhf%ﬁﬁriﬁfiﬁﬂ%Tﬁ% A B2
&, IR BRI A Ro (R T 2. 0% , &b T3k i B
B, W4 A )1 PG 0 He A0S A )1 p XS R AR
UEE A Ro fHAMGAE 0. 9% ~1. 5% Ab T BUa- By
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Table 4 Compound content distribution of C¢-C; in natural gas of Xujiahe Formation, Sichuan Basin

S H JZ0 8°Cy (%) Co-Cq BEREIE (%) Co-Cq BRBEkR (%) Co-Cq D502 (% ) JRURSABEE Ro(% )
IRPE, M -30.5~-33.7/-32.1  21.2~34.9/26.4 35.7 ~48.7/42.3  26.5~38.9/31.3 2.0
FRA i -36.2~ -34.0/ -35.3  42.4~53.4/47.2 41.9~52.1/44.9  0.4~12.1/7.9 0.9
IR H Z i -39.5~ -40.0/-39.8  38.6 ~46.8/42.7 45.5~49.2/45.5  7.7~12.2/9.9 1.5
WM 7A W .7 -38.5~-40.2/-39.2  55.6~57.4/56.6 32.6~33.9/33.4  9.3~10.5/9.9 1.1
SR H VivaN -39.2 54.3 38.7 7.0 1.1
13 E-FHR M -40.2 ~ =37.2/-39.1  30.9~69.6/51.6 25.4~60.1/41.5  4.1~11.2/6.9 1.0
et t] MW -42.4~ -42.5/-42.5  61.5~70.0/65.8 24.6 ~32.5/28.5 5.4~6.0/5.7 1.2
VER-FTE M US -43.8~ -39.5/-41.3  45.8 ~69.2/52.2 24.8~48.1/40.3  3.9~10.6/7.6 1.2
SRR 25 -38.9 34.9 51.2 14.0 1.2
ANEH M -41.8~-39.9/-40.9  67.8~71.8/69.8 22.8 ~27.1/24.9 5.2~5.4/5.3 1.1

% . — F 4 R TEEE Ro KT 2. 0% IRPE S H RS h 542

IR ZE/Co-1 (%)
o

31 33 35 37 39 41 43 45
1%, (%)
K4 PG A4 U RR A Co-C; IR hI7ke
LR UACIVEN I RTESES
Fig.4 Distribution relation of aromatics content and methan
carbon isotope of Cg-C, in natural gas of each gas field of

Xujiahe Formation, Sichuan Basin

B, WY AR T IRV IR P B4 A

KR Co-C, B o7 ke & -5 W e ik [R] 437 3% LU
ZIEI RN 4 frzs , W] A S BRI AR, R
SRR O7 R S R e (] {0 3R (B2 ) S TE AR SR R
B T Betk ) 0 3 AL T, 7 & BB W, 1k — 20 15 ]
IR RS et v 5 e B B BB PRI . ARl
KRS o AL, i B X P IE A G O 2, X vl fiE
BER IR 5% AN BERT S 7R R AR Y
ST e T AR S o A P it e A R 5 g
Ji (Thompson , 1987 ) , AN 4 R AR Hh 2 1 Y 2K 35 B AR, B
i b IO P SR AR A T 05 e 2 Ml 9 1E B LG AR

JIGEAE S B A v 5 e B R T O A B TR AR A 2R IR
FHRAE TG R o WITE 45 (2010 ) 3 aof Xf J5E RS A il 1) e )t
RE B TR AR AR BB B (Ro < 1. 7% ) B A I A 1
AR AIR R P 7 e B LU AR, 19 B B2 2 IR BEAT TE AR SE
KA, MAE Ro > 1.7% Z )5 , Hibe ke FEF e e R BT 70 Bl
e, kb o7 ke & B AR DL OF S A B R Ee Bl XEATR
AN R R IR e b o7 e & b AT 1 20 Hr, S 2R

F i, MTERRIRA B E Ro (H/NT 1.5% 4 <,
R IT I AR

M3 A B 23 AT , B R R R A D s e 11 A
PRUZR 70 PO F 4t R T 20 T AT v 5 e 5 A A A
ST A P, B AR 5 R RO AR AU

KA,

5.3 RASBEEEIEZE SR

ILFRZBIRG KRR g e BA A, N FZMN
Mango 4. C, 5 I51b-A AR XF 20 5 ) A 4% ke 1 e ) 42 2 41
AT A
5.3.1 Mango %

Mango (1990,1997 ) 45 i 75 [5] — 28 i il (<) o K1 oA
SR, WEA R ZE R0 () e T=Z R 2250, 1
N Z AT 2 2R P T i) i s A 0 R 1) R AR AN
SRR TR AR DL KRR AZE T (2-MH +2,3-DMP)/
C, FI(3-MH +2,4-DMP) /C, ZRIM3 KR ToIR 2B
AR B, W Z IR A R A TE R DG, B A< (2-
MH +2,3-DMP)/C, 1(3-MH +2,4-DMP) /C, 22 [i] ff 41 3
FFR R Y =0.8747X +0. 08, HHIK R E M 0. 9981, i B S AH
FKF MY =0.7972X - 0. 174, #HE 2500 0.9861, Ak, 3k
VT T e B B iy v 300 B =AU SRR KL {2 1.3,
TRIE TR IR A MG A KRR KA 11,
Z AR 2 0 22 5], BT LUE R R AR SRR 28 RS20 Mango
ZHCKI A5
5.3.2 G, REIEALESY

IEBEGE R O e IR R 2 G, BIR FE W
B, F 1 HIH T DU £ M 250 53 20 A b VAR =R
R SR IR R E Bt B3 O e A — R R LGt A T 2
G35, L6 T LAFE Hy il AL SR R R AR X S TEAR
£, Gy A& IR T 35% , PRk la B A X LA, MCC /N T
65% ; M HERY A2 IR 20 )l U A X & 4R MCC , — it R T 50%
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Fig. 6

methylcyclohexane, dimethylcyclopentane and n-heptane of

Volume  percentage triangular  plot  of

light hydrocarbon in natural gas of Xujiahe gas reservoir and

Leisan gas reservoir of Zhongba gas field, Sichuan Basin

C; FRAMXEAL, /N T 35% . F, RIRSLHE RIS C,
ANIFZEAUE G o0 A BAT BB
5.3.3 BEefRBsELL

TU 4 v T A6 78 26 R 52 28 53 A B AR T a4 1oz J1 5]
53 Ak & W 1 B A5 [R) 2 2R 1 5 ( Clayton and Bjorey,
1994 ; Whiticar and Snowdon, 1999; Simon et al. , 2002) , Ff
TEIR T X BRI A 2SR AR A T K
JKBEAE (14 42 48 Bk [7] f52 3 BFF 5T ( Clayton and Bjorey, 1994;
Chung et al., 1998; George et al., 2002; Whiticar and
Snowdon, 1999 ; Rooney et al. , 1998) , H 3l 0 S ji 8
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Fig.7 Carbon isotope comparition of monomer hydrocarbon in
light hydrocarbon between Xuer and Leisan gas reservoirs in
Sichuan Basin

Gas samples of Z16, 719, 74, 763, 72, 734, 736 and 744 collected
from Xuer gas reservoir are coal-derived gas; the other gas samples

collected from Leisan gas reservoir are oil tape gas

A TR SR R 8 B R R Wk W) 6 4 A5 AE - 25. 1%0 ~
=20. 0%o, 2%, FH AT FE 28 O B2 ik [F] v Z HAE S Hu et al.
(2008 ) 44 1 AR I 1) 40 A1 Y08 B AT, 1 — 250 WY R Sy e oY
HER R J34h, B &G Wik [E A2 6 Chung e al.
(1998) 38 Y Beryl i1 FHIE RG24 2. 0%o0 ~ 5. 0%0, Chung et
al. (1991) Ak B A5 Ab W] LS BOR% [R5 32 2%, A L%
FhARfE ] i 5 BBV A K

TRV B AR R AR R A g 8 C il 4y A e
=30. 8%0 ~ —24. 1% 0], 5701 — Bt B i SUAFAE 35 1 22 031
(K7) {015 Chung et al. (1998) i i Beryl it A IR TifF
FRIR IR R A B AR AR B () 057 2 200, O HLR L R0 I
B ek [ AL R H B Y5 7E Hu er al. (2008 ) 4 1 1143 5
SR EN BRI R - PE T & =AU KA
poR(EITE

PRI, P30S, 20— N = SR SR R R LA 3 5k [
(L FE X2 5 AT AR 32 22 BT AL A R

AN R A R AN [RIAHAS AN R Bl R 2 T 45 i 0
FILH ST AT R SRR A S R i £ . 78k
SIEAE PGS B Cremp (B3 &5, 100 X8 Ji il A 138 A AR 5 X6
IR O e R B A 3 Je 0 1 B e A % i A S, (H
R TPt A9 728 Ab AN 52 01 Xof Y R PR S 28 A R, Sk R 2R
EBEBEA R A K . BUAE R RIS R IR I R o i
WK, 70 (Ro fH) /N T 1. 5% BRI RIR IR & i
FUAEAR, Rt , 76 1) R 5 0 5 B 8 A 1R AT R SR 080 181 28 70 )
TR, 76 LR AFoE IAh b 3 55 0 45300 R AR SRR 2%
RUHPRERARIEAT T X Lb 4387, 32 15 Mango 2% K1 {H | 1E J#
ot T FEER OB A — T BB B A R B G R D B R A LR
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Q)RR N R Z . 2R IHBIEHX)
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FREEI X4 S BT EAR . XF  RI 28 B S 80 (2-MH + 2,
3-DMP) 5 (3-MH +2,4-DMP) , P2 5 N2/P3, iF ik . Hf 2L 3R
CL e AN FF A 008 AH X 3 B 06 R AE RE AN K, (X PR/
1EBHGEER MR
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a8

(4) RIRS IR B XS 5242 Mango 28 K1 {H . 1F Bebe
PP LR O A R L IR e AR X 7 1 O B LA IR & LA AR
kR RS2, M B L5 O e & o v LR AR
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