DOT 210164617 j.erki. 1000 4734. 2001 (2. 014 Vol. 21, No.2

2001 6 ACTA MINERALOGICA SINICA Jun.. 2001
. 1000-4734 (2001 )02-183-06
ZER M IR
( R 550002)
( ) ’ ’
0.05 mol/ L. 0.005 5 mol/ L
s ’ 2
. P579 . A
, 1972 ’ s
( 197, .
494 10 42) ( (=7
150 T, 100 C
3, .
. Surdam'" ( . . . )
, , Gestsdttir . (
M anning' * 150 ‘C.pH 6 )
1.0 mol/ L 1
:Blake  Walted?  70~80 C
; Hajash Lol
100 ‘GpH 4.7 , AT UALOH ) L ALCOHD2 « AL (OHD3. Al
; Franklin 7 (OH )4 . AACT . AlACEL‘ Ac . HAc. H2Ox.
4x10°° HOx .0x> . AlOx . AlOxs « AlOx3 . HuSiO4.
[ 8] 9 . . .
- Gao . 80 C H38i04 < H2Si02 .H,O0.H .OH .K'.
pH 4 ’ ’ 1

: 2000-12-12
( : 49773179)



184 2001
1
Table 1. The equilibrium relations and equilibrium constants in the solutions
pK
25 C 75 C 80 C 150 C

H,0=H"+OH " (D 13.92 12. 63 12.6 11.57
AP +H0=AOH? +H" (2) 5.00 3.62 3.44 2. 14
AIOH?T+H,0=A1COH); +H ™" (3 4.95 4.02 3.92 3.04
AlCOH) 3 +H,0= AI(OH )3 +H" (4 6.09 4.72 4.61 3.35
AlCOH) 5+ H,0= AIOH); +H" (5 7.07 6. 14 6.05 5.16
H,Si0,—H,Si0, +H' (6) 9.8 9.06 8.94 8. 80
H,Si0,=H,Si0} +H" N 11.67 11. 09 11.0 10. 95
HAc=Ac +H™ ® 4.73 4.83 5.17
AP T+ Ac = AlIAET 9 —1.84 —2.42 —3.68
APT+2Ac =AlAc) (10) —4.56 —5.83 —8.12
H,0x=H" -+ HOx an 1.22 1.5
HOx =H" +0x? (12) 4.19 4.6
AP +0x2 =AlOx " (13) —6 —8.3
APT+20x2 =Al0xs (14) —11
AP +30x2 =Al0x3~ (15) —15 —18.1
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Fig. 1. Four main species of aluminums as a function of pH in 0. 05 mol/ L

acetate-bearing solution at 25°C, 75°C and 150 C.
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Fig. 2. Main species of aluminums as a function of pH in 0.005 5 mol/ L
oxalate-bearing solution at 25°C and 80 C.
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KAISi:0s+2Ac¢ +4H ' +4H,0= :
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Fig. 3. Calculated solubility of K-feldspar in 0. 05 mol/ L. acetate aqueous solution.
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Fig. 4. Calculated solubility of K-feldspar in 0. 005 5 mol/ L oxalate-bearing
solution at 25°C, 80 °C and the ratio of S, 41/ S o oxdic-
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L 0.005 5 mol/LL .
2
Table 2. The effect of organic acid on the acidity of aqueous solution
/ (mol/ L) HY /ol L)
pH
pH=4.5 pH=16 pH=4.5 pH=16
3 0. 025 0. 006 8 0. 000 7 0. 000 14
2.32 0.003 1 0. 000 47 0. 06 0. 004
75°C , 80C ; : 0. 05 mol/ L, 0.005 5 mol/ L.
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THE EFFECT OF ORGANIC ACID ON FELDSPAR
SOLUBILITY: A THERMODYNAMIC STUDY

Luo Xiaojun Yang Weidong
(Open Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese

Academy of Sciences, Guyang 550002)

Abstract: To understand the effect of acetate on the solubility of feldspar and the development of secondary
porosity, the solubility of K-feldspar has been calculated in 0.05 mol/L acetate-bearing solution and
0.005 5mol/ L oxalate-bearing solution at different temperatures over a wide pH range, and the effect of
both acetic acid and oxalic acid on the acidity of solution was also estimated. The result shows that Al-ac-
etate complex only occurs in slightly acidic aqueous solution. With increasing temperature, the pH complex -
ion decreased and the ability of acetate to complex aluminum decreased, too. Al-acetate complex’ s contribu-
tion to the solubility of feldspar is negligible. But acetate acid can buffer pH to improve the dissolution of
feldspar. On the contrary, Al-oxalate complex occurs in weakly alkaline and acidic solutions. With the rise
of temperature, the ability of oxalate to complex aluminum increased. Al-oxalate complexion can signifi-
cantly enhance the solubility of feldspar by 1 ~2 orders of magnitude at proper pH. Due to low contents in
solution, oxalic acid can’ t improve the solubility of feldspar by buffering pH to a low value. Whether acetic
and oxalic acids can promote secondary porosity development depends on the pH and buffer system of fluids
in the basin.

Key words: Al-organic anion-complex; feldspar dissolution; secondary porosity; thermodynamics.



