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Fig 1 Thin section photomicrographs for the Fexbnguan carbonate rocks Triassic NE Sichuan Basin of China
a R 98 S, 4 3, Sr 1080x10°° 2,320l 6m, ;b s
83 Y%, 16. 1%, Sr 2200 %1076, 6 ,39260m, N s 96. 2%, 3 &, Sr
3100%1076, 2, 3290 Om, i d . Sr 3400%10°6% 2 ,3285 9m,
375 mm

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



6 817
, 1C
500 x 107", , 3100 x 10°°,
3400%x10 ° ,
| [16 17]
11 [20~22]
, (1),
s 7 000 x 10 ° ~ ,
9 000 x 10° ", ,
) (
12 ), ,
] 2 ( 1) 9
’ 2 H,S
2 2 C02
13 — 21 H.S CO;
SO,” + S &S0, ( ) (1) (TSR)
(BSR), H,S €O,
[23].
7 [3~ 8]
| [1617]
, : H.S () CO,
Sr” ( Sr H.S (0, :
) ) , , H,S (0,
Srt , 0,7
, (1) , , :
H,S(aq) <H.S(g) (2)
(02 (aq) <CO:( g) (3)
H,S( H,S(aq))
( H2S(g)) (
(TSR) (BSR), (2)) CO.(  (0:(aq))
( CO:(g)) ( (3)),



25

818
Kus 5 HZS(a(I) <H,S(g) (
Kw, (2))  (02(aq) =CO2(g) ( (3))
- AG" = RT K AG K 1
AGT (2) (3 , 25C 220C
:R ;T ;K (
223 ¢y, (2) 10
(2) (3) &" 24Q) (3) 20 500
: 1, H.S (0,
AGT = M~ TS’ .
N A (2) (3) H.S €O, . H.S
CO, ( 2 , 20T
25~ 220C ( 15C ) ,H,S CO, , 1
1 H,S(aq)<H,S(g)( (2)) CO,(aq)<=CO,(g ( (3)) AG K
Tablel Ihcranentof Gibbs free energy (AG) and equilibrium constants (K) for the reactions of
H,S( aq)=H, S(g) and CO, (aq)=CO, (g)
rc 25 40 55 70 85 100 115 130 145 160 175 190 205 220
(2) A6 -60 -73 -86 -98 -1IL1 -124 -136 -149 -161 -17.4 -187 -199 -212 -225
WK 24 28 31 34 37 4.0 42 44 46 438 50 52 53 55
K L4 165 230 313 4.4 536 680 848 1041 1259 1504 1716 2075 2402
(3) AGY -74 -88 -102 -1.5 -129 -143 -157 -171 -185 -199 -21.3 -227 -241 -255
K 3.0 34 37 40 4.3 4.6 49 51 53 is 57 59 61 62
K 195 289 413 571 770 10L2 1303 1647 2046 254 3023 3607 4255 4969
* , [24 25]
300 600
250 500 * l
*
o200 | % 7 400 L
a o)
o * O *
) X
o 150 | . . 300 | B
=) =
L . fie .
'}\g L 2 “\E L * |
E 100 T . R 200 [
*
>
50 L L 100 .
° .
s? *
** P J
0 SNSESEE T TS I | Jeea——— 0 1 1 " S )
0 50 100 150 200 250 0 50 100 150 200 250
(a) HE (C) (b> BE (C)
2 25~ 220C H,S (a)
co, (h)
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Influence of Sulfate Reduction on Diagenesis of Feixianguan
Carbonate in Triassic NE Sichuan Basin of China

HUANG Sijing Haimo QING® HU Zuowei ZOU M ing liang
FENG W en-li WANG Churrmei GAO X iao-yong® WANG Q ing-dong'

(1. State Key Laboratory of O il/G asR eservoir G eology and Exploitation Institute of Sedin entary G eology
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Abstract Sulfate reduction has been recognized recently as a process of geologic sgnificance, and is canmon and
w idespread in the Fexianguan ofTriassic NE Sichuan Basn of China Thew idespread distrbu ton of calcite cements
wih extremely high strontium concentrations (more than 3 000 X 10°°) ndicate that he digenesis of Feixianguan car-
bonate have been strongly influenced by an unconventbnal strontium — rich pore fids The mterstitial fluid with
strontum concentraton much h gher than nom ally encountered is resulted by bacterial and ( or) themochem ical sut
fate reducton which removed the S0,” fran the systam and thereforg changed the solbility of celestite ( Si504).
The strontim n d agenetic pore fluids is orignal fom the recrystallization ofm etastab le aragonite and hightM g calcite
to diagenetic lowv-magnesim calcite and dolm ite Thismechanisn mustbe related to the large and superlarge scale
celestite deposits of T riassic NE Sichuan Basn of Chna Both H,S and (O, are the canmon products of bacterial
and them ochenm ical sulfate reductbn The increment ofG bbs free energy ( AG) and equilbrium constants (K) for
the reactions of H> S( aq) ©H,S(g) and CO, (aq) <CO,(g) were calculated here The resulis ndicate that n the
temperature nterval of 25C 10 220C, the equilbrium constants (K) for the o reactions increase fum about 10 to
240 and fuum about 20 to 50Q respectively and alvays more than 1 Both H,S and CO, aremore preferable to gas
than aqueous soltion, and the solubility ofH, S and CO, dop down with the ncrease of tenperaturg so the bwer a
bility of dissolitbn for cabonate of H, S and CO, n the deeper burial environrment shoul be expected The bwer
temperature diagenetic settng hydrothemalm igration upward hem ix ng of oxygenated groundw ater and aqueous so-
iton of H, S to fom sulfuric acid and metal sulfde precpitaton are the fourways to enhance the ability of disso b+
ton of CO, and (or) H,S for cathonate The cabonate dissoluton by H> S and CO, durng earlier diagenesis is closer
relation to bacterial sulfate reduction rather than them ochem ical sulfate reducton The presence of faults is an inpor
tant conditbn for the path ofH> S and CO; fuid-flow upward The facies such as bank-margn line grainstones or reef
lm estones with more prin ary powsity and pemeability are the preferential sites for lateral fluid flow and carbonate
leachng The uplifi of the cust and karstification can provile a geologic setting for the oxidatbn ofH,S n oxer to
enhance the leaching ability,. W e hope that the research conclisbn here is helpful for he prediction of good quality
reservoir n the Fek anguan caibonate of Triassic NE Sichuan Basn of China

Key words NE Sichuan basn Fexianguan Fom aton of Triassic strontum-rich diagenetic fluds TSR and BSR,
H,S and CO,



