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Table 1. Composition of the starting gels

Si0,  ALO; Na,0  K,0 Na,0/K,0" ASI®

HO1 72. 11 14.28  4.76 5.53 1.31 1.03
HO2 69.61 15.98 5.23 6. 06 1.31 1. 05
HO3 69.59 15.82 5.15 5.95 1.31 1. 06
HO4 66.72 18.11 6.07 6.97 1.32 1.03
HO5 77.02  12.79  2.82 6. 69 0. 64 1.08
HO6 77.65 13.09  3.33 5.98 0.85 1.09
HO7 76.06 12.60 11 4.91 1.27 1.04
HO8 77.25 12.32 41 4.28 1.57 1. 04
HO09 77.15 12.34  2.11 7.46 0.43 1. 06
H10 78.39  9.82 4.15 7.36 0. 86 0. 66
HI1 78.38  10.41 3.87 6.83 0. 86 0.76
H12 77.51  11.20  3.58 6.40 0.85 0.88

H13 78.05 14.44  2.95 5.30 0.85 1.37

H14 75.26 11. 80 5. 15 4.62 1. 69 0. 88
a) Na,0  K,0 :b) ASI= ALO;/( NayO +
K,0) Al,0,.Na,0.K,0
18 19 N 850
°C 100 MPa 96 h,
100 mm- 7
mm~ 1Cr18Ni9Ti
GH49 1Cr18Ni9Ti 800 ~ 850
°C 100 MPa
NNO wa
1.3
(1 ( 150 mg
NaF + KF )
5 cm 4.6 mm
5.0 mm ;
(2)
° +

0.5 mg 110 C 2
h +0.5 mg ;
(3)
96 h
+0.5 mg
(4)
1.4
200
50 mg
I mL HF 1 mL
HNO, HF
2
2.1
2 o
1.87 ~156.62 pg/g-
HCI
A ( AST:
1.03 ~1.06) . ( 1.31) HO1
HO4 0.1 mol/L
Si0,
23.01 ~72.29 pgl/g Si0,
o A
H10. H12 Sio,
Na,0/K,0 H10 ASI 0. 66
H12 ASI 0. 88 H10
H104 (24.82
wne/g) H12 H121

(6.83 pglg)
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Table 2. Gold solubility with different gel and

liquid solutions as starting materials

Au
(ne/g)
A
HO13 HO1 0. 1 mol/L HCI 27.43
HO35 HO3 0.1 mol/L HCI 51.92
HO034 HO3 0.1 mol/L HCI 48.19
HO024 HO2 0. 1 mol/L HCI 72.29
HO042 HO4 0.1 mol/L HCI 23.01
H104 H10 0.1 mol/L HCI 24.82
H121 H12 0. 1 mol/L HCI 6.83
B
HO51 HO5 0.1 mol/L HCI 12. 09
HO066 HO6 0. 1 mol/L HCI 19. 62
HO61 HO6 0.1 mol/L HCI 48.19
HO74 HO7 0.1 mol/L HCI 72.29
HO81 HO8 0.1 mol/L HCI 84.34
C
CHI113  HI1 2 mol /L HCI 16. 95
CH114 HI11 1 mol/L HCIL 16.40
CH111  HI11 0. 1 mol/L NaCl 6. 04
H141 H14 0. 01 mol/L HCI 7. 44
CH115 HI11 0. 01 mol/L HCI 1. 87
NH111 HI11 2 mol/L NaCl 156. 62
KHI11 HI11 2 mol/L KCI 9.05
FH111 HI1 0.01 mol/L HF 7. 68
FH112  HI1 0.1 mol/L HF 3.94
FH119  HI1 1 mol/L. HF 3.03
WHI111 HI1 2.27
B
ASI( 1) .Sio, ( 84%) .
Na,0/K,0
Na,0/K,0 0. 64
1.57 12.09 pg/g
84.34 pg/go Na,0/K,0
1
o C CH115 ( H11

Na,0/K,0 0. 86

100 - ¥=78721x-34.249
00 | R?*=0.8762

Au(pg/g)

0.5 0.7 09 1.1 13 1.5 1.7
Na,O/K,0

1 Na,0/K,0

Fig. 1. Relationship between gold solubility in
silicate melt and Na, 0/K, O mole ratio

in starting material.

1. 87 ng/g) CH141( H14 Na,0/K,0
1.69 7.44 ng/g)
Na,0/K,0O
2.2
C (
Hl11 ASI =0.76 Na,0/K,0O
0. 86)
o .0.01 ~2
mol /L .0.01 ~1 mol/L HF 2
mol /L NaCl.KCl o
HCI HF
ng/g; HF
; HCI
2 mol/L  NaCl
156. 62 pg/g
o 0.01 mol/L
HCI H141( H14
Na,0/K,0O 1.69) CH115
(HI11 Na,0/K,0 0. 86)
Na,0/K,0O
2.3
3 o
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Table 3. Gold solubilities in silicate melt and aqueous fluid in F and Cl coexisting magma

w( Au) /( pg/e)

m( ) /mg  m(NaF +KF) /mg  m( ) /mg w(F) /1%
A H6 ASI=1.10 1 mol/L)
CFH63 146.5 18.4 146. 5 4.24 53.44 1.61
CFH6-2 151. 8 10.1 151.8 1.37 14. 17 1.56
CFH64 150. 3 5.5 150.3 1.34 34.55 4.70
CFH6-5 149. 4 3.0 149. 4 0.75 34. 47 6.92
CFH6-6 151.9 0.0 151.9 0. 00 39. 47 4.35
B ( H6 ASI=1.10 0.1 mol/L)
CFH605 150.3 19.6 147. 6 4.43 24. 60 1.03
CFH603 150. 2 10. 4 149.3 2.46 80. 64 1.02
CFH601 150. 3 5.1 148. 4 1.25 36.98 1. 08
CFH606 148. 4 0.0 140. 6 0. 00 19. 62 4.35
C H13 AST=1.37 0. 001 mol/L)
FH132 148. 1 14.8 148. 1 3.43 52.87 0.31
FH133 148.0 10. 4 148 2.48 20.99 0. 69
FH134 148.5 6.0 148.5 1.47 30.51 0. 68
A H6 ( ASI =1.37) ( NaF o 3
+KF) 1 mol /1. HCI
o F HC1
w(F) 0 4.24 % .
14.17 ~53.44 pg/g
1.56 ~6.92 pg/g. 3
B H6 ( NaF + KF) 23 .
0.1 mol/L HCI . F NBO/T ;
0 4.43 % .
19.62 ~80.64 pglg .
1.02 x10° ~4.35 x 10°, o Na—
0 K-O Na*
o K + 26
C H13 (ASI =1.10) Na*
( NaF + KF) 0. 001 K* 7
mol/L HCI o F
1. 47% 3.43% .

20.99 ~52.87 pglg
0.31 ~0.69 pg/g.

A.B.C3
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A Preliminary Experimental Study on the Solubility of Gold in Granitic Silicate Melts

HU Xiao-yan' BI Xian-wu' CAI Guosheng® CHEN You-wei' DONG Shao-hua'’

(1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry CAS Guiyang 550002 China;
2. Guizhou Bureauw of Nonferrous Metal and Nuclear Industry Geological Exploration Guiyang 550002 China;
3. Graduate University of the Chinese Academy of Sciences CAS Beijing 100049  China)

Abstract: Haplogranitic gels and distilled water hydrochloric acid solutions and hydrofluoric acid solution were em—
ployed as starting solid materials and fluid in this experimental study. The temperature and pressure were 850 °C
100 MPa respectively and the fugacity was near NNO. Gold content in silicate melt and aqueous fluid were meas—
ured with a flame atomic-absorption spectrometer ( AAS) . Results show that the solubility of gold in different melts is
ranged from 1. 87 x 10 to 156. 62 x 10 and gold contents in aqueous fluid are vary from 0. 31 x 10° to 6. 92 x 10°.
Gold content in silicate melt phase is higher than that in the coexisting aqueous fluid. Solubility of gold is affected by
composition of the melt and gold solubility in Na-rich peralkaline silicate melts is obviously higher and increases
with increasing Na,0/K,0O mole ratio. Fluorine has no obviously influence on gold solubility in melt phase but in—
creasing chlorine content can improve gold concentration in aqueous fluid phase in fluorine and chlorine coexisting
magma system.

Key words: silicate melt; solubility; experimental study



