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IcaRrl Shun-ichiro (1994) Relation between hydrocarbon composition and carbon isotopic
composition of natural gases from oil and gas fields in the Akita, Yamagata and
Niigata basins, Japan. Bull. Geol. Surv. Japan, vol.45 (8/9), p.555-564, 8figs., Itable.

Abstract : Carbon isotopic compositions of ethane(Cz) and propane(Cs), and hydrocarbon
compositions were measured for natural gases from oil and gas fields in the Akita,
Yamagata and Niigata basins, Japan. A strong correlation was observed between dBC(Cz)
and 0BC(Cs). It is consistent with previous models of isotope fractionation in the process of
hydrocarbon generation, indicating that dBC(Cz) and 0BC(Cs) are effective parameters of
the generation temperature. On the other hand, ratios among hydrocarbons, especially,
neopentane/i-pentane,  2.2-dimethylbutane/2.3-dimethylbutane,  2.2-dimethylbutane/2-
methylpentane, 2.2-dimethylbutane/3-methylpentane, i-butane/neopentane and i-pentane/
2.2-dimethylbutane ratios strongly correlate with 6BC(Cz). Accordingly these parameters

may also be effective to estimate the generation temperature.
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PRERRNMALO MW HMEBRIRESI NIz, 20
BfEr s, InsOEMELEERBECEEL VLS
ZEedHEEENT, RAKFREOIZ, dBC(C2) &8
B2 RTBAENE L, RIAKEHER D EREFICEEL
TWw3 Z EHBHEE SNz, ¥iZneopentane/i-pentane
., 2.2-dimethylbutane/2.3-dimethylbutanett, 2.2-
dimethylbutane/2-methylpentanekt, 2.2~
dimethylbutane/3-methylpentaneft, i-butane/
neopentanell, i-pentane/2.2-dimethylbutanett% 1%
¢ BC(Co) L MR AR 278 U, FEXHIZERIBE DT
LB THE D EHESIN,

1. & L & (=

RIRAACEEEOBIEOL OB H B L EbLbIL T
3, —DORMEMSESATHY, MEDC X 5B

¥ MBI

REBEOETE, MEVMOERAICEIVERLIEEAE R
5 (CODHM» %5 (Rice and Claypool, 1981). %
5 —DRBSESATHY, rav=rOBSBIZLD
ERRL, AFVPHDNRT T 4 YRRIEKFR(CoH) B E
TIFE D (Schoell, 1983). I O HEMSEIR X & >~
DIFEDZE S LT % 53 (Wakita and Sano, 1983),
ZOBEECODOVTREAED L Z2HLBIEE > T
v, RRA R O FACKFAER 3 BB R DIFEED
LOOEBEZEETHY, HAORRZ DWW T HEER
13250 CRA, 1985 ; SR IZ A, 1986 ; FARH - &EJII, 1988
).

BNGET A DRICKFHBROREER L LTI, —XK
WER: LT aY2>y0y 47, RUSTAOERE
BEX3BERENE Z 5N T\»5 (Stahl, 1974 ; Rice,
1983). Z D5 b RAGKFMHEE & EREEDOBEREL
TRWLDODORER DY, AV TEY /I NVINT Y
Y H(-Ca/n-Cullt) SR ERRE CIRTET 5 Z L HHRE
ENTw2 (g, 1989%). Zh s O TIEEREED
WBIEL LT AFEBEREES A YO RIRAAIKL

Keywords : natural gas, carbon isotopic ratio, hydrocarbon
composition, Akita, Yamagata and Niigata area
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Fig. 1 Map of the sampling sites.
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Fig. 2 Crossplot of 6 2C(C2) and ¢ BC(Cs).
Bl . Samples from the Akita and Yamagata
basins.
@ . Samples from Niigata basin. A and B :
samples which are inferred to be degraded by
bacteria. Part of data from Igari (1992) and
Sakata (1991).

— 556 —




FRHE - (U - FHRERALT A O RAKFER L =5 > « Tusr QRAEL FERFR—ER)

Wik WHEENEE S iz (r=0.988, 727ZLA-BO

BEEL) . Igari (1992) 12 X hiE, ZOBfRIZChung et

al. (1988) 12 & = TRE NI RILKBERKIEDHER

BRI AR BIEI R BT 5 R X - THIATEETH Y,

AMETHW T PV OBEERWMC IV ERENS,
SBC(C3) = 20BC(C2)/3 —6.33 (1

Z DR EEH TFig. 2R LTz,

—7%, James (1983) i LniF, yo¥zr»rd87
7 4 YRIRIWKEBER T 5855, ERLC1-CoD%
AR ERRE T B 1 5 A ATESEK D 22 7%
5iF, R IID.

SBC(C3) = 0.63426BC(C2) +

0.36588BC(Cs0) — 0.1210  (2)
ARHFFETHEBI L2 6BC(Co) RS, dBC(Cs) »5R(2) %
FAWTSBC(Ca0) 25t E T2 &, ZOEIZIFF—ELE
% (FH—194, ¢ =1.00). ZOEEZR2WCRATS L
R %3,
OBC(C3) = 0.63420BC(C2) — 7.22 (3)
ZOR PR TFig. 2R L Tz,

ZDESRARDERBDVTFRERWTD, BC(Cy)
ESBC(C3) DEMRZHBATE 2 Z L BHS IR 5Tz,
DI LiFSBC(Cz) & IBC(Cs) MHETR D % VI3 FH
BOEL SIS THRELZPHES L TERVE, Wi
NRELIERBERBEIERELTVS I ERRLTY
%, ¥ James (1983) DRI AHEC L VETEL®
HRIEE B Fig. 2NICRTH, ZHEHKHE - 1UE - #18
OF AFEBRELI D bR VEL, FOEMMEICEN
Bhsd, ZOERELT, IhSDOFADERBEIZE
BMCBEAOTEEBEEL Y bE» 572, James (1983)
DRI TR 250855, RAHELIZFERT
B WERICE> TRE L, BEOHAVIETH S
DSERERFE CIXBERE TRV, 2 BA - BD 2 RIS I
DY > 7Nz EEAFITETIZ SBC(C3) 8T8, i
BCsR2EIRNICHET INI TV TORELRZ T
D & HEE & N5 (James and Burns, 1984).

OBC(C2) £i-Ca/n-CatbDBIE %2 Fig. 3T, BB
HENTIRIBC(C)RNBWIEY, BRTER L,
EEWRT 5. AR CEURG)IC & DR 72 FEEH
Kb HARARLTH S, HM4), RUTGBKRBWTIF
Kosk) - IRE298KIZ B 1) 2 FEHER, A G @osx - 298K
B 2RIEOEBRME L HEWEOERERY 72
ANF—DE, R SEER KT BETCBIT3F
BES, AH @k : 298K BT 3 EHEREL. 7L
v—Th5.

Keosr) = exp { —A G psx)/298R } (4)

1.2
] e
11
-]
B L 0® ..
& 1 0.8
3 . . ¥
3 ey ® B y@sop-2.3 |08
7 L) ] ]
- ] K(400K)=1.7 | ¢ 4
K(450K)=1.0
(gas) 102
0
-35 -30 -25 -20

&1%0(C2) (%)

Fig. 3 Crossplot of 6 ¥C(Cz2) and i-C4/n-Cs ratio.
Symbols as in Fig. 2. K : equilibrium
constant. Part of data from Igari and Sakata
(1988), Igari (1992) and Sakata (1991).
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Table 1 Bond dissociation energy.

a. CHs- // ~CHs 368KJ/mol
b. CHs- // ~CHzCHs 357KJ/mol
c. CHsz- f/ ~CH-CH-CHs 857KJ/mol
o
d. CHs- // -CH 851KJ/mol
CHs
e. CHs- // ~-CH-CH-CH-CHs 360KJ/mol
CHs
f. CHs- #/ -CH 350KJ/mol
CH2CHa
Cs
g. CHa~- /I '(IJCHs 344KJ/mol
CHs
Chs
h. CHs- /f ~CH2CCHs 360KJ/mol
Chs
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Fig. 4 Crossplot of ¢®C(Cz) and following ratios
among Cs isomers : i-Cs/n-Cs, neo-Cs/i-Cs
and neo-Cs/n-Cs. Symbols as in Fig. 2, and
Kequations as in Fig. 3. Part of data from
Igari (1992) and Sakata (1991).
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Fig. 5 Crossplot of ¢ BC(Cz) and following ratios among Cs isomers : 2.2-DMB/2.3-DMB, 2.2-DMB/2-MP, 2.2-DMB/3-
MP, 2.2-DMB/n-Cs, 2.3-DMB/2-MP, 2.3-DMB/3-MP, 2.3-DMB/n-Cs, 2-MP/3-MP, 2-MP/n-Cs and 3-MP/n-
Cs. Symbols as in Fig. 2, and K equations as in Fig. 3. Part of data from Igari(1992) and Sakata (1991).
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Fig. 7 Crossplot of ¢BC(C2) and following ratios among i-alkanes : i-C4/i-Cs and i-Cs/2-MP. Symbols as in Fig. 2.

Part of data from Igari (1992) and Sakata (1991).
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Fig. 8 Crossplot of ¢ BC(Cz) and following ratios : i-C4/neo-Cs, neo-Cs/2.3-DMB, neo-Cs/2-MP, neo-Cs/3-MP and
i-Cs/2.2-DMB. Symbols as in Fig. 2. Part of data from Igari (1992) and Sakata (1991).
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