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Abstract: Fluorine-rich hydrothermal fluids are ubiquitous in the ore-forming hydrothermal systems, playing a pivotal role in the
ore-forming process including transportation, enrichment, and precipitation of metals. The solubility experiment can be used to
determine the solubilities, migration patterns, and thermodynamic parameters of metals within these fluorine-rich hydrothermal
fluids. It is effective means for investigating the metallogenic processes of metals associated with the fluorine-bearing hydrothermal
fluid. However, the operational temperature limitations of materials (<250 °C) in the traditional Teflon-lined solubility
experimental methods had hampered the investigation of the geochemical behaviors of metals in the metallogenic process within the
fluorine-bearing fluids at medium—high temperature. In this study, we have firstly applied Monel alloy to the solubility experiment
system. Based on experiments for testing the fluorine resistance of Monel alloy, it is basically confirmed that Monel alloy applied in
the new solubility experimental method has excellent stability at temperature of 350 “C. Additionally, we have conducted the

preliminary solubility experiments of tin in the fluorine-bearing fluid at 350 °C, and have confirmed that this new method is an
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effective means for studying the solubilities of various metals in the fluorine-bearing fluid at medium—high temperature. Finally, a

preliminary prospect of the application of this method has been outlined. It is expected that this method will be widely applied to

study the geochemical behaviors of ore-forming metals associated with the high-temperature fluorine-bearing hydrothermal fluids.
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Fig.1 Schematic diagram of the Monel alloy autoclave

(modified from Wang et al.,2023)
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Table 1 A table for change of fluorine ion concentrations
before and after experimental reactions for testing the

fluorine resistance of Monel alloy

ETRE2 WEC RVl mF i JGlg mF BITRE
Monel-1 350 —0.624 -0.731 5
Monel-2 350 -0.902 -0.990 5
Monel-3 350 ~1.162 ~1.243 5
Monel-4 350 ~1.465 ~1.510 5
Monel-5 350 -1.735 —1.808 5
Monel-6 350 ~1.886 ~1.984 5
Monel-7 350 2317 2353 5

1 :m=mol/kg.

SE6 I A AT AT K R A AR 499.99% 1 SnOL H
KRHCEAEPH=3 IR }350 CHIZ20 CHIKIBMZETIES
FRIB175 do SEYRRT IR TAES 3. 8L BRAN A
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FHRS WA 2 B 1 S L ) 552 50 V5 YOI 2 L 48 DY BE 22 18 Jin
AR 28 RN 48 % P e A 158 E bR i 1
SRR AR RN 28 45 2 4 3 1) s o S A ik LI
BHFRKPEREER . FTHRTIREE RN, R
A SnOL B R 952 TR /N, F 25 B8 FoKk ik i it
48 hg o RS DA S 07 28 P IBRCHS 3 mL S 56 Vi il
TV S VA TR p HAEL RN 68 VR B . S8 il iR B 3R
J& , BUS mL B B 4 BN 36% Mk ER IR 52 T IR 4
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5 mLIgE B TICP-MSIl 3 #r . Bkt # e,
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Table 2 Experimental data of SnO, solubilities at different

temperatures
ErRes R/ C S Vi lg mE~ lg mSn BT REL
SnM-1 350 -1.777 —4.965 5
SnM-2 350 —1.808 —4.920 5
SnM-3 320 —2.280 —6.000 5
SnM-4 320 —2.305 —5.934 5
7 :m = molkg,

4 LI R R AT
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Fig.2 The logarithm of fluorine ion molalities before

and after the reaction experiment
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Table 3 Results of background elements in the fluorine-bearing fluid within Monel alloy container (x10™)
Ti \% Cr Mn Co Ni Cu Y Mo REES Ta W Th U Sn
SnM-1-0 69.0 10.9 551.7 3725.1 188.4 129856.0 68034.0 8.5 62.0 0-1.3 0.1 4.8 0 0 0.1

T AR 90.1x1077,

X HE R (1.3%10°°) HAto s £ 6 ILT- 0. Ta, ThA
UM EBA%, 205 80.1x107°,0.1x10 2 F10.1x
1077, W.Y VA543 04.8x107°,8.5x10 7 Fl
10.9x107, Ti Mo ,Coli¥ & & A X4 7 4 69.2x1077
62.04x10 °F1188.4x1077. ¥R ICE & AR X =1 1Y
SWNi, Cu, CrHIMn, NifICus &4 51 5129.9x 10 °F
68.0x10°°, CrMMn4r 4 H551.7x10 2 Ff13725.1x
107°, B, 58 TR & A Vi BB 7 1 F S REE \ Ta |
U Th  WAE S K R A ER 22 AT RS2 AT 0 .
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Hb 5T AfE 2 B e Al ) KLU 20RO 4 R ) i ] RE A TE
HERME . KER RO AT B0 BB A
B A A AR B S WITE KOl IR T BELS UTTE (Nabo-
ko, 1964 ;Stoiber and Rose,1974;Symonds et al.,
1987; Quisefit et al.,1989;Bernard et al.,1990; Taran
et al.,2000), BTk ILZER P AR R A 28R A
A Cu Zn Pb As &t , {HE B A & Mo Fl
Hg, &89 83x10 °H1340x10 7 (Symonds et al.,
1987; Taran et al., 1995), H¥X, 7 H A A UsuflSatsu-
ma Iwojima LI 4351 0] BL7x 10 Sn Al 1x 10 °f
Mo (Giggenbach and Matsuo, 1991 ;Hedenquist et al.,
1994) . kilZ&KFE HNH,0,CO, SO, AHCI, i &
F /b HH, HF H,S%# %4> (Symonds et al.,1994;
Taran et al.,1995,2000)., MigdisovFlIWilliams-Jones

(2005)#F5E T SnO,7E300~350 °C, 15000 KPaZ 4
SMHCUY IR 725 500 TR 70.32x10 "~
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