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Thermodynamics Model for Dissolution of Petrogenetic
Minerals of Clasolite and Its Geological Significances
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HUANG Yu xiong’s DONG Shae feng’, PENG Mei li®
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exp loitation, Chengdu University of Techmology , Chengdu
610069, Sichuan China; 2 School of Earth Sciences, Chengdu University of Technology . Chengdu 610059 Sichuan, China)

Abstract: According to equilibrium principle of thermodynamics this paper calculates the increment of Gibbs free
energy( AG) and equilibrium constant(K) of the nine chemical reactions for dissolution of petrogenetic minerals of
clasolite related to clastic diagenesis under different temperatures and pressures. The result of calculation shows
that these petrogenetic minerals(i. e. K feldspar albite, anorthite, pyroxene and hornblende) related to clastic di
agenesis have comparatively weak stability to fight corrosion; The femic dark minerals, neutral and basic plagio
clase are much more easy to dissolute and even to appear more secondary interstice in acid solution than acid pla
giocase and alkali feldspar, which can offer space and passagew ay for reservoir rock.
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, (1) : 2K AISi305( )+
. 30 2H + H20 = ALS20s(OH)4( )+ 4Si0.
23 . ( )+ 2K".
(2) : 2NaA1SizOs ( ) +
(AG) 2H + H20 = ALSi205(OH)«( ) + 4Si02
(K). . ( )+ 2Na'.
(3) : CaA2Si> 05 ( )
+ 2H + H:0 = ALSi205( OH )4 ( ) +
, Caﬂ .
1.1.2 ARNBEBREANR TR L BB F R
(1) ( ): Na
, CaFesAl;Sis02 ( OH )2 ( ) +
CaxM gsSis02( OH)2( )+ 26H = 4Ca> +
. 4 Fear + 5Mg” + 13H20 +9Si02+ NaA ISis0s
. . ( )+ A12Si205 (O H)a( ).
( )s (2) ( ): Na
CaFesAl:Sis02 ( OH )2 ( )+
CaxM gsSis02(OH)2( )+ 16H = 4Ca” +
1 Fe + 3Mg" + 6H:0 +8Si02+ NaAlSis Os (
) - Mnge3Alei301o(OH)s( ).
. (3) ( .
( . ): 3NaCa FesA13Si602
) (OH)2( )+ CaxMgsSisO2( OH )2 (
- )+ 50H" + K.0= 8Ca” + 12Fe* + 5Mg”"
+ 27H:0 + 11Si0: + 3NaAlSis Os ( ) +
2KA 1( AlSiz010) (OH )2 ( ).
1.1 1. 1.3 #55 ABR HAJF RAE BT RS
(1) ( ): CaFe
, (Si03)2( )+ CaMg(SiO3 )2 ( )+
, CaALSiOs(Ca Al )+ 10H " = 3Ca” + Fe*
( ) + Mg+ ALSi20s (OH )4 ( ) +38i0x (
, )+ 3H20.
, ; (2) ( ): 4CaFe
, . (Si03)2( )+ 3CaMg(SiO3)2( )+

CaAlSiOs (Ca Al )+ 20H = 8Ca” + Fe’



4 , 23
+ Mg + MgFesALSiz00 (OH )s ( )+ (1), :
128102 ( )+ 6H20. (1) @~ s ;
(3) ( . AH w0, A0S0, AGn AH o
): CaFe(SiOs)2( )+ TAS . » DG 0
CaMg(SiO3)2 ( )+ 3CaALSiOs( Ca Al ; s AGn=>0
)+ 14H " + K20 = 5Ca& + Fe’ + Mg + ,
2KAL(A1Si:010) (OH )2 ( ) + Si0: ( )+ , (
5H20. ) ;
1.2 QRN )
; (AG) 1
Tab.1 Enthalpy and Entropy of Chemical Reaction
AG>0 for Dissolution of Petrogenetic Minerals
AG= 0 ( ) AG of Clasolite Related to Clastic Diagenesis
, , . AG ArH(298. 15 K. ArS(298. 15 K.
—0 0.1 MPa) / 0. 1MPa) /
’ ’ (kJ- mol-1) (kJ- mol-1)
) GIBBS
[4] @ -21.752 0.073
AG = MNH'(298.15K) - TAS°(298. 15K) +  © ~77.572 0.001
T T AG 2 ® - 150. 345 -0.128
J ACpdT - J —ngTJVJAVVdP 1 - 1253.065 - 0.888
298 15 298 15 105
ArH (298, 15K)  ArS°(298. 15K) © SiesE om0
® -2843.525 - 1.586
1 mol ;Cp
, - , @ -559. 490 -0.336
® -2139. 124 -0.571
(K) ©) ~1310. 250 - 0.405
, K , (2) @@ b b
. K Ar['[m< 09 AoSm> 07 A7"Gm< 09
N (107 <<K<C10%) ’
, s DrGn . ,
[7] s
___8G
log K = R TIn(10) (2) 5,
AG  logK
(46
2 0.1 ~40 M Pa. 25 ~200 C,
2.1
G logK
Aer %Aer - TArSma ( 1)
Ar(;m m lOg K



24 28
"IN N r  =25C p=0.1MPa 0T 5s5e¢ p=0.1MPa
400 [ N
—500 | N 350 F N
300 N
T oo r w250 | %
g & 200 | §
- —1500 f = \
= q 150 | N
S N \
S —2000 | § 100 - \
Lol |\
—2500 LN NN NN, pomee b :
NN e R [y e (e G -
¥ % g g m K g R ¥ L &K
EREERS RS e E R E
NN R R R EW NN NN R
¥R KRR REE W ¥ ¥ KRR RE
EE R e EE R EE
A2 R BT M R B
1 AG  logK
Fig. 1 Histogram for the Relationship between AG and log K Calculating Values and Tempera tures
for the Dissolution of Petrogenetic Minerals of Clasolite Related to Clastic Diagenesis
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Fig. 2 Relationship between AG and log K Calculating ~ 40 M Pa, - - _
alues and Temperatures for the Dissolution of Petrogenetic ’
Minerals of Vlasolite Related to Clastic Diagenesis . . -
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