31 3 — Vol. 31 No. 3

2006 5 Earth Science— Journal of China University of Geosciences May 2006
’ ’
s 550002
s . , 310~350 C, 4,2~
10 MPa )
.CuCl +45H, O =CuCl, « (H.O)®*(m=1,2), s 310 C
n ~6,330 C ~5,350 C ~4. , H,O
: P599 : 1000—2383(2006)03—0321—05 : 2005—07—15

A Preliminary Study of the Solubility of Copper in Water Vapor
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Abstract: In recent years, geological evidence and the available experimental data have shown that a significant quantity of
copper can be transported in vapor. It has been recognized that the transport of copper in vapor may be an important geo-
chemical process. But, up to now, little work has been done on the mechanisms of dissolution of copper in vapor. In this pa-
per, the solubility of copper in undersaturated water vapor was investigated experimentally at temperatures of 310 to 350 C
and pressures from 4. 2 to 10 MPa. Results of these experiments show that the presence of water vapor increases the concen-
tration of Cu in the gas. At the same temperature, the solubility of copper increases with the increase of water vapor pres-
sure. Copper may exist as hydrated gaseous particles in the vapor phase. The dissolution process can be described by the re-
action; CuCLY" +nH, O =CuCl,, » (H,0)¥ (mm=1,2). The hydration number decreases with increasing temperature, var-
ying from ~6 at 310 C, to ~5 at 330 ‘C and ~4 at 350 C. The results show that the interactions between gas-solvent H, O
and copper significantly enhance the capacity of dissolution and transport of copper in the gas phase.
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Table 1 Solubility and mole fraction of copper in the vapor
phase
2.1
C p(H0) Cuvever ‘
R 310 C t(C) H;0O(g) (10° Pa) logp(H,O) (10— logXc.
4. 84 MPa ) , 310 1.0 41,47 1.62 13.75  —5.41
, 2 ,6~12 d 310 1.0 41. 47 1. 62 13. 00 —5.43
310 1.2 48. 58 1. 68 20. 00 —5.25
0
15745 6d 310 1.4 55. 30 1.74 4179 —4.93
. . 310 1.4 55. 30 1.74 42. 68 —4.92
310 C i 10d. 330 °C 310 1.6 61. 63 179 7406 —4.68
. 310 1.8 67.58 1.83 100. 10 —4. 55
350 C 9d 8d. 310 1.8 67.58 1. 83 97. 50 —4. 56
2.2 310 2.0 73.16 1.86  159.40  —4.35
1 3 , 310 C.330 C 310 2.2 78. 37 1.89 403. 80 —3.94
. 330 1.2 50. 97 1.71 25.10 —5.15
350 C, . > ) X
330 1.6 65. 04 1.81 51.72 —4. 83
’ 330 2.0 77.71 1. 89 88. 50 —4. 60
, 330 2.8 99. 06 1.99 326. 90 —4.03
350 1.2 53. 30 1.73 33. 33 —5.03
350 1.2 53. 30 1.73 32.71 —5.03
’ 350 1.6 68. 34 1. 83 60. 72 —4.76
. 350 2.0 82.08 1.91 123. 30 —4. 46
350 2.4 94. 57 1.98 180. 80 —4.29
M ) M 350 2.8 105. 84 2.02 382. 70 —3.97
X(‘u(‘l _ CuCl g CuCl . . 1L,O 0 p .
MHZ() + Meua My o
: Cuvevor slog Xcu
’ XCuLl CUC1 s M
’ ’ log Xewar- (H,0),
: log /0 (9log Xcwr- 00, /d1log fu,0)r
CuCl" + »H, O = CuCl » (H,O)&~. (1) =n—1, n 3 log Xewr- a0,
n CuCl : log fu,0 , 3 ,310 C,330 C
, 350 C 4.9.3.9 3.3,
n ~6,~5,~4.
facrayo, = fu,0 * Xewra,o, - 2.3
(1) : ’
log Ky = log X0, — (n—Dlog fu,o0 . , Achibald et al. (2002)
300 C 320 C CuCl
~ 40 —13.31 —12.79,
o - . S
= 30 310 C CuCl
290 | -— T
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g 10
- 0 1 1 1 1 1 ’ °
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2 310 C, 4. 84 MPa , (Archibald et al. , 2001, 2002; Se-
ward et al. , 1996), AuCl-HCI-H,O
Fig. 2 Solubility of copper in the vapor phase as a function 300 C 360 C, 5 3(Archi-

O[ time, at 310 C ’ puz():4. 84 MP&

baldet al. ,2001) ; CuCl-H, O 280 C
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