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i, B EEEG TORRILEFEHHE AL BHETEREMN, BIGRAE R
LERRARE ERAFRHEZRE . IMERELRAARBETRABEFRRHEE
EZH.

2 BH T AR AR MR S RAFE

2.1 RBHLTESTLREH
2.1.1 E&tb&E

TRHERRERETEMT AT TEARERREAEESEWABRLER. T =M.
WMEBATHAREG—22 #, WS EF7. 19, EEZERARTOM AN REEN
2237. 26m~2244. 57m; A Z KA K B T #0820 I, HIEHE H3608. 5.m, HARBERE
GERBE AURTHELY — BRRSRANELRFTRABY I AHRGINAS,
1987)1%,

BB BERH R KL 5cm, T 5em, Hlem KK, EEARBAI/NER . Z@
AR UEFLTRERATHARER T AEERBEHOE, ITER A H P04
HaH# M MEAZEKE2 N ERMATES T
2.1.2 ERFL4HGEE.EFHNTRSTERES

ORWARBRHTERRRSNVIEREZ —, HIEE— R K T 2000m , 53X 4~ 5 B 4
HRERERGE—RREBETSC.EH20MPa, B, % T 75°C.20MPa 1E5 & H R 5
Y IR R A . BE & IR i, 38 R 3 n, B WG L5 4% T 100°C L 25MPa (3000m Z2 ) Al
130°C .30MPa (#4000m) B E EH U X =ABESFMEN S L RHBEERG. ENX
BRERT ANREBAUE R BLE S8, FULR AR BRI R B BRI RLE B
B,

HTEEXGT HEFARERATE - SHRE, TZEEMEKTRT RAFIR
R, ETIRST K ER Z MW E RIS B |, A5 ¥ BE 2 0. 00013mol /L, 25°CHYE
pH i 94. 32, BRILZ AN AT T RAEERALE AR BB 8 ER G T, KX KR A
MEES KER, FUGERT —MNEEKEIN K.

EEFREERNMRAGR BRRFBERZRAE . REREEEaRAREEAZ
HBALCHOBANMLEANZEBR. BFHHER,RE HEREEEEEF. #TER.
2.2 RBANEHR

TRALHEFRARETTHRT . HFE.BEHUEEHEE X FATHAM T AR ENE

(O H BUEMAH B REEFE

wBBEK%

SR K/ 0. 001mm~0. 005mm, H=AMAK EEERER, iiﬁwyaaﬁilﬁ]ﬁﬁa%lﬁl
WAL MR SRR R, HBEK/M. 005mm 24 . T YER . A A S EA
B3N (HPEBZHIK) . FRAER1BY . RE&V 1%, BEREI % BH2%.

WMEETHRKE:

R K /NE10pm~30pm Z 8], B— MBS RN EXEE—BE AR, B
RN EERER, BRSO BRET R R L RFAGHL, AR KRR
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Bl #EEEGTHRREASFGTRERRER
1. A EFRE.LP—05 B ,42MPa; 2. #1828 ,35MPa(2-1. 10000ml,2-2. 1000ml) ;3. BB T
4. KN % ,60MPay5. KNV K788 ,300ml,40MPa;6.7.8. 41 IE KW, 9. HENMER,10. IntkH i, 11. EAKR
Fig.1 Sketch to show the experimental apparatus for dis solution of the
carbonate rocks in burial conditions
1=reciprocating plunger advection pump,LP-05,42 MPa;
2=intermediate container,35 MPa(2-1:10000 ml;2-2.:1000 ml);3=valve seat with six switches;

4=pressure gauge,60 MPa,5=pressure vessel for reaction, 300 ml,40 MPa;
6.7 and 8=needle pressure switchj9=thermostat oil pot;10=heating glycerine;11=pressure pipe

PR, %E*ﬁﬂﬁé‘ﬁ%ﬂsmEzﬁé‘ﬁjﬁzm.ﬁﬂﬁé‘ﬁm,ﬁﬁv‘o 5% %
G¥0.5%.

RAMRTE:

R—UGEHW B ZAARKE/NFO0.003mm, ¥k HE—HE. BAERERERRY
i, BREEY . CPS

()X SH&ATE 4T AR

MREZRKS .

X #HamaEdq® 2E + 04
dr, iR 4104 T M58 B
H2452¢cps, B = G 104 ‘
58 BE R 7922¢cps, H HLE 1.5E + 04 4
H3. 095, MABLEA
HAMCa/ Mg HEH N ‘
10. 30, 1E + 04 ]

MAERBZTE:

X HEmHEqEs)
d, 7 R 104 T BB 5000 - ‘ 1

# 6355¢cps, H = {104
T % 35 B 23210cps, X J ) J\ L 4

T T T T

T

T
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0. 273, BER 3.000 20.000 30,000 30000 50-006 652000

Ca/Mg EE L H2. 34, ' H2 MEAZRKEX HAMHHR
2 E 1% B, Fig. 2 X-ray diffraction patterns for micritic dolomitic limestones
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an 3 X-ray diffrcation patterns for dolomicrite Fig. 4 X-ray diffrcation patterns for

dolomicrite with gypsum patches
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3.1 BHEBRNADFHFER

WA b, 22 R WA 76 BT H B BE (Gibbs free energy) 31 (AG) T JA{E# h 2 1 B2
A7 1o 0 BRBE A U9, WL RAE NS AR K /N BE . W AGS 0, S B AR BIR A
AG=0,d BVH;46<0, T BHFHRERAH),AC HRK, XA NI BBEH KL,
HENBR(ERMNSE, 192, BHFHEATAREZRIEANTONEFERRE, R
EBEEBRRETYHRAEREMRAERE, HAFARERG THREBRET Y RN HH
5 57 E B BB AG, IR b BB T B Rk LR S v e AL R R A O e LR A KRB BE
X E R R

REHRE EE A& 4T, Y BRI E W 1 AE3Y BT B r X (Belonoshko, A. B. ,
1991)%73%

AG = A H'(298. 15K) — T'A.5°(298. 15K) + AC,dT

298. 15K

—r[  Sotar+ [ avar )
10 .

298.15K T
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| EARERHREKTH(AEE FREERHTRBREN, AR TER, B
RFEG—EAARE . X F 5 &3 R, i85 (DX o BB 5 5045 7 B
MG AR ALEE , BB .

AC,

AG = A,H°(298.15K) — TAS°(298. 15K) + E acar 1| Soar

298. 15K T

4+ AV?(298. 15K) (P — 10°Pa) + _[” V.dP @
» .

R () BP B A e 123 M B4 7 8 (Barbara R. et al. ,1994)5,
(DA FAH(298. 15K) N IRMEDR BT R 0 1mol 91573, W RERHEFEMR L
(Helgeson,H. C. 1981)'*25 t £ % 41 IR &9 15 ¥ B /R 4 R AH S (B, 298. 15K) #4780, D

AH'(298.15K)={ 3, VsAHL(B,298. 15K) } —{ D] VaaH:(B,298. 15K) | (A)

(AAFB B R EAFHE—YR,Ve B WRALE T BB or B=Wre HREY
CFRED.

(DA FHA S (298. 15K BIRBERS T L% K B BE b Imol B B 1 2, T TA.S°
(298. 15K)RIB B AT BHLER M #9487 , HE T TR -

TAS(298. 15K)=T{ 3] VaSt(B,298. 15K) | —{ 3] VaSu(B,298.15K)}  (B)

BYR S (B,298. 15K) 4B 4 R (945 HE B R4

(@R f ACdT — T 4G 1 ©)
298. 15K 2

o8.15k 1

HBEHT RETRAEHE N Imol MM BEEL HTFRLRENBRMT YIMEFRE
RPFIHWAEZER2, FUTYWEEE FREOMK, “EBRHAATARARER
¥ab.c, HARC, =a+bT+cT ' RE; W PCa Mg B FH M AL R FHH. Helgeson
(198D IR IR TR B HE . B R BENAN MM, W INEFER R hEE L
RnEX, A RIERREEARAELE, BRE LR CORME.

(2)AHAV2(298. 15K) (P—10°Pa) B K /1 5 P B 4L 2 5 6 B Ak M A BB 4L 3 & A
Wi H HEEMTR, TR TAE:

AV?(298.15K) (P—10°Pa)={ 3 V5Vi(B,298.15K) } —{ > VaV3(B,208.15K)} _

(D)
(DYAHVL(B,298. 15K) HIRERS THERER, TR AEZFMPES.
DR R~ -
L V.dP ()
YA (RSO R 6 L S = AL AR K ) IR R A 1B e A A 3 IR R A 7 AT
RERY BTIR , V. % E MRedlich-Kwong REFH B
R=PT/(Vu—b—a/{Va(Vu+6)T"?} (3
FREBE . Redlich-Kwong REFBEAFP.T HEBREAFEE R WERSEE R qa.
bA[H TAWE:
a=0. 42748Tc**R*/Pc; bark'*cm®*mol ~2
b=0. 08664RTc/Pc cm’mol !
WAL Pe . Te 43 FI 0 WARM KGR E AMBE. MRedlich-Kwong REFBRKBV., 1HHE



62
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BREA, Uit EVER. #Redlich-Kwong REABHHRILRWT .

EHBEALA

Vi+VE(—RT/P)+Va(a/PT ¥

4. u=—RT/P
g=a/PTY*—b*—bRT /P
r=—ab/PT"*

LUIEYF- W I

ﬁ/?\ Vm=I"u/3

m=1/3(3¢g—u*) -

n=1/27(2u*—~%uq+27r)

MO HE TN
i+ mz+n=0

Vi+uVi+qVa+r=0

—bRT/P)—ab/PT"*=0

@Ww

(5

(6>

B ABRFABFORTENBETBRE, BRBV.(RIem®) WT=40TC,
P=1MPa;T=75C,P=20MPa;T=100C,P=25MPa;T=130C,P=30MPa B4} Bl{R A\
FHRG), KBERNHKNV. 4542, 000028,2. 000037,2, 000041, 2. 000048, —F LBk #H3
V.. 43 51242. 000030, 2. 000037, 2. 000050, 2. 000060, - [ iX U #hiE BF . FE /1 %44, Bi40C .
1MPa,75°C,20MPa, 100°C .25MPa M1130°C ,30MPa %44 F , R 7E & M B bR LB
/P2 3929292, 0000em’ . X 358 B 72 3L 10 B 9 A S A 8 PR X R ¢ AR B AR AL B R AR/ XOE

‘53‘@3&&93@%‘1‘%&%‘*
3.2 HRAERE

BEFRETERREHRDF TR

FREEBRERN MK . ZE PR RERR N,

CaCOH—H-}-#Ca”-{-COH—HgO

BRI E RS FRIER .

CaCOs H+ Ca®* CO, H.0

AHLEKD —~1208. 22 0 —542.61 —393.52 —285.83
SL(J+ K-+ mol™1) 92. 68 0’ —56.43 213. 69 69.91

Valecm?® * mol~ 1 36. 934 o 18.5 24465 18. 068
a=104.5 0 C,7°C =244, 95 44.22 30.5

C Gy RPRC, b=0. 0219 ()} C,'%C =274, 21 8.79X 103 0. 0103
c=2.59X10¢ 0 C,'%T =290. 93 8. 62X 10° 0. 00

BUEMIE . TRMOBE . EHREFRETHCa B FHRERANTHEAK, BT RY

(A).(B).(C). (D) (E)KHI{H .
WT=100C=373.15K,
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P=2.5%X10"Pa K}
(A)X,=A.H"(298. 15K)

={ D VeAH:(B,298. 15K)} —{ > VadH.(B,298.15K) }

pr

=—542.61—393. 52—285. 83— (—1208. 22)
=—13. 74(KJ/mol)

(B)R =TA.S°(298. 15K)

=T{[2],VsSa(298. 15K) ], — [ > VaS3(298. 15K) ].. }
=T (—56. 43+213. 96-+69. 91— 90. 68)

=134, 49T '

—134. 49X 373.15

=50. 16(KJ/mol)

O = j" ACdT — T ACo it
298. 15K

298. 15K T

=[ 'Cocatt +dT + J’:" - (Coco, + C.,H,o — Cpc.co,)dT]

298, 15K

Cpc.“" CPCO‘ + CpH'O + CpCACO
T J':DB.ISK T dT + 298. 15K T

*dT ]

= Coucstv +dT + Jju 151([(44' 22+ 8.79 X 107°T — 8.62 X 10°T"%)

208. 15K

+ (30.5 +10.3 X 107°T) — (— 173.87 + 100.21 X 107°T — 41.35 X

10°T-2)dT — T{ C%dT +JT [(44.22 + 8.79 X 10T
298. 15K

298. 15K

— 8.62 X 10°T %) + (30.5 + 10.30 X 107°T") — (— 173. 87 + 100. 21
X 10737 — 41.35 X 10°T~2)dT/T]}
(Cpet+ BB EF KB ,CO,,H,0,CaCO; R HC,=a+bT~CT 1 E)

=Cpeu* | 198,25k — (99. 15+L222 X107+ %) | 796, 15x — T [Cocat* InT | 155, 15

5
+(—99. 15InT—81. 12X 10—37‘—3—2'723,#) T 1

RAT=100CH} ,Ca’* {IMACycrr =274. 21 |
5
(C)it=274-21><T|z’n.,s.<—(99.15T+31'—212><1o—st+_32- 73X10° 7

T 298. 15K

5
—T[2742. 21InT | a1k — (99. 15InT+81. 12X 10-37'—-3&%9-) |Te. 15k
=—4.74(KJ/mol)

(D)X =A4,VE(298. 15K ) (P—10°Pa)

=A,Vs(298. 15K) (2. 5X10'Pa—10°Pa)
=—1. 38(KJ/mol)

P .
®R = [ Veco,dP + [ VeodP
10

P
10
P P
= Lo,z. 0000414P + | 2.0000564P
10
=0. 0996 (KJ/mol)
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 EHEEhE

(4

B AG =(A)—B)+(C)+ D)+ (E)=—13.74—50. 16—4. 74—1. 38-+0. 0996
=—69. 9204 (KJ/mol)

BpEEEHTYET=100C,P=2.5X10"Pab} , ¥ WG W BRI N FH A E e N

—69. 904(KJ/mol) ,

RRE#T® THAHUREAAERBE EORGT, FREHERR L E AR E h

BT H A

T=75C,P=20MPa §},AG= —61. 60(K]/mol)

T=130C,P=30MPa B} ,AG= —72. 63(KJ/mol)
3.3 HZEBAEAFREBEERSGTSWRENHADFITN

HEAOERUEBRTHBBRNA R _
CaMg(COy);+H* =Ca®* +Mg®* +2C0,+H,0
EENY EBRYHNBRAFHES.

CaMg(COy); | H* Ca’* Mg+ 2C0, 2H,0
AHEKD —2329.86 0 —542.6 —446.32 —793.52 —2%285.3
SL(KI~ 1. mol~ 1) 115.2 0 —56.43 —137.94 213. 69 69.91
VE&(cm®. mol™ 1) 64. 365 0 —~18.5 21.3 24465 18. 068
a 173.87 0 44.22 30.5
Cr B b 0.10021 0 8.79X10° 1.03%x10°*
e 41.34x10° | © 8. 62X 10° 0. 00

B %75C.100°C , 130°C B, Ca?* I A4 B 3y . CFFC = 244. 95, CI°C =274 21,CF°°

=290. 93, Mg** # &4+ 5 % : 231. 15,264, 59,298. 03,302. 21, RI{ L XL ERFEHBR K
FEPE, X OXBFHMV. W HEX=AZREBEEATH (). (B).(C).(D).(E)

Bk AG KA.

WT=100C=373.15K,P=25MPa=2.5X 10"Pa B},
(A)E =4,H°(298. 15K) = { > VaaH.(B,298. 15K),. }

— {3} VeAHS(B,298. 15K )

Te

=542. 61— 466. 32— 2X 393. 92— 2X 285. 83— (—2329. 86)
=—37. 77(KJ/mol)
BYA=TA.S5°(298. 15K)

=T{3],VaSe(B,298. 15K} — {3 VaSs(B,298. 15K))

pr re
=373.15{—56.43—137. 94+2X%213. 6942 69. 91) —155. 24-0) }
=81. 21(KJ/mol)
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©)F = AC,dT — T A+1€-'dT
298. 15K 298. 15K

=41. 26—47. 22=—5. 964 (KJ/mol)
DR =AV2%(298. 15K) (P —10°Pa)

= {30, VaVi(B,298. 15K} —{ 3 VaVi(B,298. 15K}

=(—18.5—21.3—64.36) X (2.5X10"—10°)
= —2.59(KJ/mol)

E)X = ngr VanodP + ZJ:oanco‘dP
10

» »
= ZJ‘l ;2. 0000414P + ZJ ;2. 0000504 P
0 10

"=0.199 (KJ/mol)
¥ 4G =(A)— B)+ )+ D)+ (E)
=—37.77—81.21—5. 94—2. 59+0. 199
=—127. 33(KJ/mol)
BB EMEHH100C . 25MPalt , M Z AR BEN N EA T HHENEN
—127. 33KJ/mol;
FEaE s, BBEMEHN75C.20MPa i, A=A B REN T B R E B
#4—118. 113K]/mol;
LEFEMEANRIZ0C.30MPalf , HEABR BRI BN E AN BHEHEN
—139. 603K]J/mol ,

4 HEEUA KT RIRER A I MR 5 B E R R AL R A

4.1 HRB.a=ZGEMEERAMEEERNELSHFASTIHEHARDFEIR
BREARBRERERRY, EERAENARAREXRGT . FRANEZGHBRHFE

R B B A TR IR , K 8 A B W A PR R IR A B ) B FH R T INGR X R

AN ELEHHEBREIEERNEGBMBAGEDAR S RIFNNERRMR. BAEN

557 B ey RB T AR FT FU BT L2 RN 9 7 18], VT BT R R R BE A /N, DA AR Dot BN W) 4 K

IR : :

¥ ERAERHEHREESHRERF TRESLETHNE BAE(AG) 1 NER(AG £ 6. KJ/moD

Table 1 Calculations for Gibbs free energy (AG in KJ/mol) of the carbonate rocks

in burial diagenetic environments

B K

75°C ,20MPa 100C .25MPa 130C .30MPa
AG
R B

FRARN —61. 60 —69. 9204 —72.6344

HBEERE " —118.1128 —127. 3308 —139. 6028

WNEREHES: FBA.BZEET5C.20MPa,100C . 25MPa f#1130°C, 30MPa i} JE &
#T,ﬁﬁﬁiﬂa%ﬁﬁm HREH N B AT E R SR ST R G, HEABEN
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FiE#GF, FRENOSEEERR SN SRARRERX G THEERE BRBRK.ZB)%
WP REBERER.

HiREME ZEFET5C.20MPa, 100C ., 25MPa, 130°C . 30MPa = # R [ 49 i FE & #
T.HENEARE RN —#,75C,20MPa IR H# B BB K, IR R Bt
BHMBAGRE LN BRER/N: TERBREN130C,30MPa if,AG /), Y28 R i
BERFEDIRE REEERK;100C.25MPa By, R I H MW B i K/hArF75C.
20MPa f1130°C \.30MPa Z ], RIR N RAEN B BE LA FHEZH, 82 HHFREM
EHHAS RENEANTEOERE.REEHEEMNBEEN YA LRRE MEREM
EAHAR. TREVNBZGEARERBREBEERN, AKANAZABRERER.

XRBEMIE (A RENEKEERBE &4 T 0 8 15 F RE 3 18 50 0 1K 7 64 3% In i
WAk, XRO™RAEE BT XEG LR,
4.2 BRASHEHTOZRELBREEZREBEIEROADRLGT

HEER AN ARBERE THERNEGRITHEA, B ZA7E75C.20MPa B, i
REMAHEAWE d ok E D —118. 112K)/mol, i 78 A J —61. 60KI/mol, HEZ AL F
%A /h94%, ZE100°C, 25MPa BY, B 7 7 16 8 IR B 0 ¥ 40 T © oh BE 3% B O — 127. 3308K]/
mol , i 77 B A 9 — 69. 9204K]/mol, B Z AV X R A9 ¥ A 357 B B RE I B H o7 B 69 /)
89% 3130°C.30MPa B, Z 7 5 R B R 649 75 75 7 B el GBS B —139. 60K/ mol , TR A
—72.63K)/mol , HEB L FBA/N2% . AMEEEKREAN=HFRBREENRXET,.A
ZARBBENEAFEHORYESLRABRETHOFEE /. RAEREXGTHZAER
REREGHEBREFBGES . HRMBEBRBF AR THBLEFBAER, REREBALIT
#BAENLEER, EMEERXG T BZ8LERKAEZER. BRAROSHREAEER
HAKEMX & EBEERSRERX LY REHAEEREFIFIEN R,

5 BRERERIE DA SE 8 M BE IR MU X

5.1 MHENZTRERETEMERAEILRHERRABEEL

ERHTARTHBHX, THEFRRHERA=ZAEEARREEERE ISR, %ic
*ﬂtﬁEE.s,}}\ﬁ‘.fﬂﬁm&tgﬁﬂﬁEJI"TXTJX_’T‘ﬁ#%%YKﬁETLﬁﬂ‘JﬁQIEfF:':Hﬁﬂ_Fﬁ#s

W51,

AR MREBERGT BEARTHEHERRA, @ EROFETNERRR
FMg BFHBEH  ATTNMEAZBNER: AN A REGELRREZF THLERREDR
MUK, ERETAZABR. EXWERMEP KFEFEIXBHAMMEERRKAARAE
HUHSHETFAZEP BEORCERANELELNET AR EMER, WHERLH
FHEORE S BARE U SER RO KERAER  FRE XNV IRR. X
BEFLNAZEHBENMREBEEARREAAAGHRBEIRE I REWERMT
EEZEAHERTIEN, B FEMBRRESBPFES @ ARXEREHREE
WHEHABZFNDE BRAAS SRR HRELRKBRERA B —HBRLR BT E
MERERAN B REEHILEREZNRER, A EFHERRELREAH LS|/ &
BHBIER. EEMRALE S, BT BH, SRELHYIBPELCEREERLR S
£RRR EEAZERREARSZAEARYTRENHERIENH, KF75C.20MPa
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MERKBERGT Ea¥ROFENAZEBHRAA, AT EKHNBRE = AW E kRN
BARE. #EH, BHZEFENARKEEARAETLRIE BT N R B 6& R B
HHBF. WRRR, I TEH, BB, #EMEBABERENHEREABROREREE
FE, XREH, BRI TABIRBE BRI EENXRRIEEENTEFEE.

(T,

ERETARTEBX MERERERENRARA DR AMREREHERA
IR, MBREENENRERBILE. AzEFULH A AEENEAERBRERE
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Redlich-Kwong RE N BR BB F

#include "stdio. h”
#include "math. h”
#define R 8. 3144L,
# define PI 3.1415926L

main ( )

{double a,b,u,q,rl,m,n,p,d,g,t,

tem,x1,x2,x3;

int iis

printf ("please input a b\");

scanf(" %" ,&a),

scanf (" %1{” ,&b);

for (i =04 <3yii++)

{printf ("please input t p \n");

scanf (" 1" ,&4);

scanf (" 1" ,&p);

u=(—R*t)/p;

q=(a/(p #sqrt(t)))—b*«b—b =R »t/p)

rI=(—a) *b/(p # sqrt(t))}

m=1L/(3* (3*xq—u*u));

m=1L/(27* (2%u*u*u—9*u*q+
27 % 1)y

d=n#*n/44+m* m#*m/27

printf ("u= %1f\nq= % \nrl= % 16. 121\

nm=%lf\nn= % lH=nd= %l\

n” u,q,rl,m,n,d);

i(d<0)

{tem=—(n/2)/sqrt(—m * m * m/27);

g=acos(tem);

x1=21 # sqrt((—m)/3 * cos(g/3);

x2=21 #sqrt((—m)/3 * cos(g/3+
2*P1/3),

x3==21 * sqrt((—m)/3 # cos(g/3+4 * pi/3);

printf (" \ng = %1f\nxl= %1f\nx2= %1\

nx3=%lf\n",g,x1,x2,x3),

printf ("\nvml= %{,vm2=%{,vm3= %{\n",

x1—u/3,x2—u/3,x3—u/3);
}
else if (d===0) print{("redlich-kwong

" state equation is nonexistence\n"” );

else printf ("vm=%1{\n",
pow({(—n/2)+sqrt(n * n/4+m * m * m/
27),1/3)+pow((— (n/2)—sqrt(n * n/
4+m*»m*»m/27)),1/3)—u/3. 0,

}

}

please input a b
please input t p
u=—20. 000145

q=0. 001732

rl=—0. 000000051416
m==64. 163809
n=42695. 998355
d=455746852. 660081
vm=2.'000048

please input t p
u=—20.000124

q=0. 001338

rl=—0. 000000039731
m=83.034537
n=_87798. 884141
d=1927182217. 851345
vm=2. 000041

please input t p

u=—20. 000112

q=0. 001073

rl=—0. 000000031853
L]

m=103. 569496
n=169294. 969274
d=7165237801. 750874
vm=2. 000037
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THERMODYNAMIC MODEL FOR EXPERIMENTAL
SIMULATION OF DISSOLUTION OF THE -
CARBONATE ROCKS IN THE BURIAL
ENVIRONMENTS:AN EXAMPLE FROM
THE FIFTH MEMBER OF THE LOWER
DEVONIAN MAJIAGOU FORMATION IN
THE SHAANXI-GANSU-NINGXIA BASIN

Xiao Linping
Southwest China Jiatong University

ABSTRACT

The fifth member of the Lower Ordovician Majiagou Formation in the eastern
and central areas of the Shaanxi-Gansu-Ningxia Basin as the carbonate reservoirs in-
tercalated with the evaporite sediments in the tidal-flat facies consisting mainly of
limestones , dolomite and gypsum (anhydrite) has undergone complex multiphase dia-
genesis,of which dissolution has an important effect on the study area. The present
paper deals primarily with dissolution of the carbonate rocks in burial environments.
The experiments of dissolution for dolomite were made at the temperatures of 75—
130°C and pressures of 20— 30 MPa of burial diagenesis. The results have shown that
the dissolution rates of dolomite increase rapidly with the increasing temperatures and
pressures. The temperature of 100 ‘C and pressure of 25 MPa are believed to be the
most favourable conditions for dissolution of dolomite. It is estimated that the sec-
ondary porosity created through dolomite dissolution in the deeper burial diagenetic
environments should be more common than that formed in the epidiagenesis and shal-
lower burial environments. Therefore the dolomite reservoirs in the deep-seated strata
should be more ubiquitous than those in the shallow-seated strata. The analysis and
calculation for the experimental results of carbonate dissolution in the burial environ-
ments were also carried out for the first time based on the thermodynamic theory. The
results of calculation have indicated that the limestones and dolomite can be dissolved
in acetic acids at different temperatures and pressures of burial diagenesis,and the dis-
solution of dolomite may occur more easily than limestones. The thermodynamic mod-
el for experimental simulation of the dissolution of carbonate rocks has a great theo-
retical significance and practical value in the prospecting and exploration of the oil and
gas fields in the Shaanxi-Gansu-Ningxia Basin.

Key words: experimental simulation, carbonate rock, Shaanxi-Gansu-Ningxia
Basin.Gibbs free energy



