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F , TaNb
1
F , (XAn aAn) F HF
, HF
CaA 1:Si08+ 4HF= CaFz+ A 1:SO4F2+ SO+ 2HO (1)
(An) (Flu) (Top) Q)
CaA 1:Si0 s+ KA ISiOs+ 2HF= CaFz+ KA [3SiD 10 (OH) 2+ 2S00 )
(An) (kf) (Flu) M us) Q)
: ss (s0lid solution).
(1) , :
ariu ® arop * aQ'fﬁ
AG= RTInk= RTIn ———F (3)
aan® fre
( ) , (3
ar® arop * @ * f 4
MH - TAS%+ (P- 1)AV® = RTIn AN =2 (4)
aan® fre
.
D AH L, T= AH % 298+J 208ACpdT
T
AS°’r= AS°298+I 208 Tl dT
AV ° yAH® 208 AS% ACp AV °
1
) , Pipo=P fho= XP(X HLO
), (4) '
(yp)?
AH °r- TAS+ (P- 1V° = RTIn 2 (5)
Ohn® fhr
1000 (1kb) 873K (600 ) (600 Yio= Q 6358) , (1) logaan logfur
1
Tablel The themodynanic propertiesof related phases
AH %, 298 (J/mol)  S°08(3/k*mol) a Cp* (,\;] k*mol) e V °(J/bar)
-4229100 199 30 516 83 -Q 092492 4 188x 10 ° 10 079 Robie ,1979
-3959560 232 90 693 37 -Q 1717 40188x 10- 5 10 905  Robie 1979
-5976740 306 40 917 67 -Q 08111 -1 0348x 104 14 071 Robie , 1979
-910700 41 46 44 60 Q 037754 -1 0018x 106 2 2688  Robie ,1979
F- -3084450 105 40 471 41 -Q 08165 1 2695x 108 5153  Barton 1982
-2587525 93 22 408 43 -0 1105 3 5897x 10- 5 5 153 Robie , 1979
-1229260 68 87 -24 692 Q 058095 -2 8774x 106 2 4542 Robie , 1979
H20 ( ) -241814 188 83 7 3680 Q 027468 -4 8117x 100 6 2478 92 Robie ,1979
HE( ) -283613 173 78 30 352 -Q 00302 - 2479 * *
*Cp= at+ bT+CT ?
* % AH% 20 S8 Robie ,1979;Cp V Stull 1971

4logfur + logann+ 4 9= 0 (6)
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(2) :
2logfur + logoan+ 8 14= 0 (7)
1K b, 600
TaNb (
) : 1K b
600 ( , 1979), (6)
(7) (1) (2) logan- logfur
(1
, aan= XAn( CaA [2:SiOs
1 (1) (2 logan- logfur (kb ), (xan)  logasn
600 ) Top- , Flu- Q- , 1 2
An- ( )M us- HF
 Kf- V- ( (1),
Fig 1 The logan- logfur diagram of reactions , HF ,
(1) and (2).
( (2)
F 1

KA 15Si0 10 (OH)2+ SO.= KA ISiOs+ A [:SOs+ HO

(8)

F 1 1

KA 13SiD 10 (OH) 2+ SiO2+ 2HF= KA ISiOs+ A 1:SO4F2+ 2HLO (9)

® © T1T-P , (9 HF

A I:SOs+ 2HF= A [,S0O4F2+ HO (10)

(8 (9 (10 ,Pup=P (1)
1 , 8) (9 T- P ( 2
) ] ] ’ -
T- P , 2 , , F F
20° 40

, F Wyllie Tut-
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M INERAL EQUL IBRIA IN TA. NB GRANITE
AND PETROL GIC APPL ICATIONS

Xiong X iaolin Zhu Jinchu RaoB ing
(D epartment of Earth Sciences, N anjing U niversity, N anjing 210093, PRC)

Abstract Ta, N b granite is usually the topaz and/or fluorite-bearing lepidolite albite
granite The equilibrium relationship betw een itsmajor minerals and F-bearingm inerals is
the key for understanding its petrogenesis The themodynam ic calculated results of rele-
vant reactions are (1). At constant tamperatures and pressures (600 , 1kb), the anor-
thite activity in plagioclase decreasesw ith the increase of fur in coexisting fluid in F-bear-
ing granite systan. Sodium plagioclase is compatiblew ith topaz and fluorite (2) The sta-
ble field of muscovite in F-bearing system increases relative to that in F-free systean. M us
covitemay be stable above the 0lidusof topaz granite at low pressure These resultsmay
be used to explain the possibility of formation of primary albite and musoovite-lepidolite in
Ta, Nb granite

Keywords Ta, N b granite, mineral equilibria, petrogenesis



