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Table 1  Major chemical composition and oxygen isotope composition of the wolframite starting material
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Fig.1 An example of a depth profile of O concentration vs. depth into a wolframite
crystal after a hydrothermal run
2
750°C .
15 100M
108000s
normal to C
L=
Eh)
0.5
0
0 Q.45 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
VREE (um)
2 1 0 erf -1

Fig.2 Data from Fig. 1 calculated as the erf-1 of O concentration plotted vs. depth into a wolframite crystal
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Table 2 Self-diffusion coefficients of oxygen in wolframite
No. C s D cm?/sx1071® logD
//c
12-1-1 800 25200 43.6 -14.25
12-1-2 800 25200 67.8
16 -1 -26 800 28800 57.1 -14.24
26-1-15 750 93600 17.3 -14.76
17 -1-28 700 262800 8.41 -15.08
19-1-1 700 262800 8.51 -15.07
18-1-23 650 504000 1.95 -15.71
14 -1-21 600 687600 0.745 -16.13
22-1-2 600 604800 0.463 -16.33
13-1-20 550 2154240 0.167 -16.78
5-1-6 500 4982400 0.0269 -17.52
5-1-17 500 4982400 0.0306
5-1-13 500 4982400 0.0366
5-1-14 500 4982400 0.0262
21-1-10 500 4320000 0.0352 -17.47
21 -1-11 500 4320000 0.0327
1C
16 -2 -15 800 28800 58.4 -14.29
16 -2 -16 800 28800 43.6
16 -3 -25 = 800 28800 29.1 -14.54
7-1-4 750 158400 15.6 -14.76
7-1-11 750 158400 20.5
7-1-12 750 158400 15.9
7-2-2 750 158400 14.3 -14.79
7-2-10 750 158400 17.8
15-2-17 750 108000 14.9 -14.81
15-2-18 750 108000 16.1
15-3-27 =% 750 108000 17.2 -14.76
26 -2 -8 750 93600 14.3 -14.84
17 -2 -12 700 262800 4.55 -15.27
17-2-13 700 262800 4.93
17 -2 -14 700 262800 6.54
17 -3 -24 = 700 262800 4.96 -15.30
18 -2-10 650 504000 2.54 -15.61
18-2-11 650 504000 2.35
18 -3 -22 = 650 504000 2.65 -15.58
24 -1-13 650 487260 1.67 -15.78
14-2-17 = 600 687600 0.510 -16.29
14 -3 -18 600 687600 0.492 -16.31
22-2-3 600 604800 0.357 -16.45
13 -2 -21 550 2154240 0.101 -16.91
13-2-19 550 2154240 0.147
13-3-19 = 550 2154240 0.169 -16.77
25-1-4 550 2332800 0.121 -16.91
25-1-6 550 2332800 0.127
21-2-12 500 4320000 0.0185 -17.73
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Fig.3  Arrhenius diagram of oxygen diffusion coefficient D and temperature T for wolframite at 100 MPa.
- C C
3 Arrhenius 800 ~500°C
Table 3 Arrhenius relationship of oxygen diffusion in wolframite 500 ~800 °C
D, cm?/s Q kJ/mol logD
c 1.15x107° 171.4 £7.4 logD= -5.94-8.95 10°/T
c 8.51x1077 170.8 7.8 logD= -6.07-8.92 10°/T
3 3 c c D,
Giletti ~ *" Fortier  Giletti "
Farver
c c a b
10 20
4 4
Q D,
Zheng  Fu” MnWO, FeWO,
D, Q D, 6.31 x107° 10 */sec
228 kJ/mol D, 1.70x10 % cm’/sec Q 247 kJ/mol
3 Q D, D, Zheng  Fu
D, 2 Zheng  Fu D,
Cole

Chakraborty
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Fig.4  Arrhenius relation of oxygen diffusion for different minerals under hydrothermal conditions
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Fig.5 The relationship of oxygen diffusion closure temperature with cooling rate for different
minerals under hydrothermal conditions 1 mm in grain diameter
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Oxygen diffusion Kinetics in wolframite
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Abstract

Oxygen diffusion kinetics in wolframite have been studied experimentally over the temperature
range 500 ~800°C at 100 MPa pressure. Experiments were run made hydrothermal condition using
¥ 0-enriched water. Oxygen isotope diffusion profiles were measured parallel and normal to the c-ax-
is using an ion microprobe. The experimental data are well fitted by an Arrhenius relationship and
yield a pre-exponential factor D, = 1.15 x 10 "°cm’/sec with an activation energy Q = 171.4 +7.4
kJ/mol for diffusion parallel to the c-axis and D, = 8.51 x10~" ¢m’/sec and Q = 170.8 +7.8
kJ/mol for diffusion normal to the c-axis. These data indicate that oxygen diffusion in wolframite
does not show apparent dependence on the crystal orientation. The closure temperature for oxygen
diffusion in wolframite is lower than that in diopside hornblende and rutile and higher than in an-
orthite and similar with that in magnetite.

Key words wolframite oxygen diffusion kinetics ion microprobe experimental study



