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The correlation between the TSR extent and the ratio of aromatic to saturates
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Fig. 10 demonstrates that the studied samples 1sotope and molecular composition
are behaving different that the maturing process. It can be seen that in comparioson
to the methane, ethane is preferebally gets consumed 1n the TSR process.

* . . One of the main

_6 Sul 0E LY product of the

- X WoDis VN33 Ks1s Thermochemical

* @Az s e Sulfate Reduction

s reaction is carbon
Ll o~ _ A dioxide. Molecular
1o M and 1sotopic analyses

_ e of gas samples of the

12 | . studied area shows

_ e that carbon dioxide

14 | | | . has been produced
’ RARPUI ** along with H2S in

Fig. 10- Correlation between the methane and ethane isotope values difference and the given arca. ThlS
methane to ethane content ratio . . .
can 1s seen 1n Fig.

1,9

Az i AN 16 % s16 11and 12, where with
®DL6 % N22 XS4 @ the extent of TSR,
B DI 8 W N33 S 15 .
L7 @ KN_12 4 s_12 * S_6 - !1gher carbon
‘ _ - 1sotopes from the
= - 7 o x1d1zed
S -
3 b * e hydrocarbon
() ’+ - v
o _ ~ - components are
- / o
L |x = turning to carbon
y dioxides. Although
_ the carbon 1sotope
1,1 | | | | | values of the given
° 200 40 °00 80 samples obtained
H2S (ppm)

after analyses are too
heavy to conclude

Fig. 11- Correlation between carbon-dioxide content and H2S concentration

-5

their organic origin.
= Ag 1 A N_16 S 16 h h
® DL 6 ¢ N_22 S_4 For this purposc, the
& MDL8 VN33 OKSS 1sotope values were
\ @ KAz T sz se plotted against
7
\ Lo
) ~ ¢ N hd carbon dioxide mole
= . == fraction to identify
‘ T T their origin. Fig. 13,
” = developed by
° Dai.et.al. shows that
_ carbon dioxide of the
11 , | , , | studied area has both
0 200 400 600 800 organic and
H2S (ppm) . . .
Fig. 12- Correlation between the isotope composition of CO2 and H2S Ino I’g dNnic Orl g 11.
concentration Crbonate lithological
16 structure of the
- . studied reservoir
12 | OrganicCOjarea . _ _ . . .
___________________ =~ a might explain the
8 Coexisting Area of organic and inorganic CO, 0+ ] giVen phenomenon,
__________________ R A where a large portion
mgm _4 | 'norganic CO,area of the carbon-
< ] dioxide are released
0 to the natural gas
+ Ag_1 A N_16 © S_16 after carbonate
® DL 6 ¥ N_22 S 4 . . .
3 dlssoloptlon in the
® KN 12 ~ S 12 * S 6 XK IreSCrvolr.
3 | | | | | | i |
0 0,4 0,8 1,2 1,6 2
CO2 (%)
Fig. 13- Correlation between the isotope composition of CO2 and its
concentration

The results of the molecular and 1sotopic composition of the studied samples from Gavbandi-high region in Iran 1imply that the thermochemical Sulfate Reduction
reaction 1s the main mechanism for the emergence of the hydrogen sulfide 1n the studied area. The extent of this reaction 1s accomponied by the increase in gas
dryness, where heavier hydrocarbon components are get into reaction faster. Accordingly, With the increase of hydrogen sulfide content the concentration of ethane
drops, and on the conterary the amount of carbon dioxide increases. This 1s consistent with the increase 1n 1sotope value of ethane, where only heavier molecules are
left and decrease 1n 1sotope value of carbon-dioxide, where ligher molecules of carbon are becoming CO2. Further studies on carbon-dioxide origin 1n this region,
indicate that TSR 1s not the only reason for their formation. Slight heavy 1sotope
natural gas.

values shows the intrusion of relead carbon-dioxide from carbonate rocks to the

92(5), pp. 611-637.

32,pp.371-378

Dai,J. X.,Song, Y., Da1, C. S. & Wang, D.R., 1996. Geochemistry and Accumulation of Carbon Dioxide Gases in China. AAPG Bulletin, 80(10), pp. 1615-1626.
Hao, F. etal., 2008. Evidence for multiple stages of o1l cracking and thermochemical sulfate reduction in the Puguang gas field, Sichuan Basin, China. AAPG Bulletin,

Saberi, M. H., Rabbani, A. & Ahmadabadi, K. A., 2014. The Age and Facies Characteristics of Persian Gulf Source Rocks. Petroleum Science and Technology, Volume




	Page 1

