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An experimental study on the partitioning of molybdenum and tungsten between
granitic melt and coexisting aqueous fluid at 100 MPa and 800 C
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Abstract: An experimental study has been conducted to investigate the effect of fluid composition on the
partitioning behavior of Mo and W between granitic melts and coexisting aqueous fluid at 100 MPa and 800 C.
High-K, calc-alkaline granites of the East Qinling molybdenum belt were used as starting materials, and the
system of granite-H,0, granite-NaCl(KCI)-H,O and granite-NaF-H,O were investigated. All runs were conducted
in cold-seal Rapid-Quench pressure Vessels (RQV, a kind of “externally heated cold-seal pressure vessels”) using
water as a pressure medium. The results showed that molybdenum was more likely to distribute into the aqueous
phase than tungsten (Dia™">> Dy**™"). In contrast to pure water, the existence of Cl and F in the aqueous promotes
the distribution of Mo and W into the fluid phase; The partition coefficients of Mo and W increases linearly with
increasing Cl concentration, while the increase of F concentration, within the scope of natural granites, hinders Mo
and W to move to the fluid phase. The variation of Na/K value (mole ratio) in the aqueous phase had little effect
on the partition coefficients of Mo and W, which indicates that the alkaline type of the system was not the

main factor that influences the partitioning behavior of Mo and W between granitic melt and coexisting
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aqueous fluid.
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Table 1  Existing experimental determination of the partition coefficients of Mo and W between aqueous fluid and granitic melt

Dyt Dy
750 ‘C 100 MPa, H,0 1.50~5.50 / [
750 ‘C 150 MPa, 1 mol/L NaCl 12.00 / [
700~900 ‘C  100~200 MPa, 1 mol/L NaCl 0.10+0.02 / [2]
700~900 ‘C  100~200 MPa, 1 mol/L NaHCO; 0.20~0.57 / [2]
750 ‘C 140 MPa, H,0 NaCl NaF 2.50+1.60 / [3]
800 °C 100 MPa, H,0 NaCl NaF Na,CO; Na;PO, Na,B,0; / 0.10~6.70 [4]
750 ‘C 220 MPa, H,0 1~2mol/LHCI HF 0.75~7.20 0.37~4.10 [5]
750~850 ‘C  215~238 MPa, 0.5~1 mol/L NaCl 0.18~3.38 0.01~0.19 (7
1000 T 200 MPa, 0.5~1 mol/L NaF 0.02 0.04~0.69 [7]
750~800 ‘C  100~400 MPa, NaCl NaCI+KCl HCl NaF Na,CO; Na,CO; +KoCO;  0.02~7.47 0.01~1.28 [8]

Lo,
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Table 2 Chemical compositions of the Heyu granites, determined by XRF
(%) (ng/g) ’ ’ |
Si0; 72.40 Mo 0.9 La 443 ) 1 mol/L HNOs(
TiO, 0.28 W 0.5 Ce 73.6 ) 24 h
AlLO; 13.77 Nb 30.7 Pr 8.1 , (21-22]
Fe,0, 231 Th 30.8 Nd 272
Ca0 1.76 Be 57 Sm 3.9 1.2
MgO 0.58 Ga 20.8 Eu 0.8
MnO 0.07 Ba 522.9 Gd 3.4
KO 3.84 Sr 326.1 Tb 0.4 XRF
Na,0 4.10 Sc 2.7 Dy 2.1 ; Mo W
0.7 cr 88 Er 10 7500 Series) , Gao et
99.99 Co 3.1 Tm 0.2 e 30
KON20 094 Cu 1.4 Yb 11 at. pm,
Pb 28.1 Lu 0.2 NIST SRM610 , Ca
Zn 377 Y 10.6 Mo W Mo
A\
4 h,
1500 C . ICP-MS(ELAN DRC-¢)
> ’ , LA-ICPMS
’ 10%
“RQV- » , 1.3
WRPK-103 -
2 :l:l OC ’ b b
+5 MPa , N N
5°C Si
, ( Al Na K Mo W , ,
Rene-41), ,
NNOR!
200 mg 4 mm(
)*3.8 mm( )*50 mm( ) , , Mo W
200 puL 80%~90%  75%~90%  ( 3),
. 1:1 R
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30 MPa, 2~3 h DRC-e) LA-ICPMS(Agilent 7500 Series) ,
850 C, 100 MPa 850 C 10%2%,
24h 1 ‘C/min ( ,
) 800 C 96~120 h 20%
) 90°,
’ 2
100 C 1h,
’ 0.5 2.1
mg 30 min, ,
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Table 3  Partition coefficients of Mo and W between aqueous fluid and granitic melt at 800 C and 100 MPa

Cﬂbjoﬂ Cm‘ D Mo Cy ! Cv : D
(mol/L) (h) (ng/g)  (ng/e) " (%) (ng/g) (ng/g) " W (%)
GSJ-1 H,0 120 5143 41142 0.3 92.19 34.69 47518  0.07  93.16
GSJ-2 1 mol/L NaCl 120 288.96 170.18  1.70 93.77 102.98 279.46 037  70.64
GSJ-4 3 mol/L NaCl 114 208.12 7601 274 61.50 152.46 32233 047 90.05
GSJ-5 4 mol/L NaCl 114 30830  61.76  4.99 83.53 184.69 24758 075 8438
GSJ-6 a3 mol/L [CI'], Na/K=0.5 96 24734  120.10  2.06 79.80 109.99 28555 039  74.96
GSJ-7 3 mol/L [CI7], Na/K=1 96 282.83 12087 234 86.91 91.42 31201 029  75.63
GSJ-8 3 mol/L [CI7], Na/K=1.5 96 307.94 11786  2.61 91.71 87.77 24793 035  63.14
GSJ-9 0.25 mol/L NaF 9 166.95 307.01  0.54 94.22 70.14 351.07 020  76.89
GSJ-10 0.5 mol/L NaF 96 10946 24378 045 70.56 43.97 431.03  0.10  86.85
GSJ-12 1 mol/L NaF 96 10625 343.64 031 90.46 20.82 480.80  0.04  91.79
tHY-1 - ;O - ; e - ; DI™ - /
, 1 mol/L  0.04( 3, 1)
, , , Cl” 3 mol/L ,
Mo(W) +5 (481 . Na/K( ) 0.5 1 1.5, Dy,
2.06 234 2.61,Dyw 0.39 0.29 0.35,
R R Na/K Do , Dy
80~100 pL, ( D, Cl ,
40%~50%, Mo W /
22 Mo W /
s NaCl KCl1 NaF
Mo W 3 1 , Mo W
3, ,Mo W / ,
(Dpmo=0.13, Dw=0.07), Mo W CI” F Mo W
s Cl F
-NaCl-H,0 , NaCl Mo W Mo
(1 mol/L 4mol/L), Mo W W , Dyio>>Dyy, Mo
, ( D)Dw W
Il mol/L 1.7 3mol/L 2.74, 4 mol/L (NaCl  NaF ), Dw 1,
4.99; Dyw 1 mol/L  0.37 3 mol/L  0.47, w
4 mol/L  0.75, Cl Mo W
R Mo W
(Dmo>1; Dw<1) 3
-NaF-H,0 , NaF
, Do Dy , 100 MPa 800 C fo2 =
NaF 0.25 mol/L NNO , Mo
Dyve  Dw 0.54 0.2, \'Y ( Cl
D NaF , Mo F)
\W% ,Dyve 0.25 mol/L Mo \%% -NaCIl(KCIl)-H,O /
0.54 0.5mol/L  0.45, 1 mol/L  0.31; Cl
Dy 025 mol/L 0.2 0.5 mol/L 0.1, Mo Ryabchikov et al'l
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