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Abstract Durmg the Hg,Br,(A)-I,(B) physical vapor transport process with high Prandtl numbers, the temperature
distributions in the vapor phase are uniform except near the crystal regions. It is also concluded that for 107g, < g < lg,
the thermo-solutal buoyancy driven convection is predominant in the vapor phase; near the gravitational levels of g = 10~
’g,, the transition region from the convection mode to the diffusion mode occurs; for 10°g, < g < 10'g,, the diffusion
mode is predominant. For 10 K < AT < 50K, the total molar flux enlarges proportionally increasing the driving force, i.e.,
the temperature gradients. The total molar flux of Hg,Br, exponentially decays with the partial pressure of component
B(L,), Py (Torr) for 50 Torr < Py < 200 Torr.
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Table 1
Typical thermo-physical properties (M, = 560.988, M= 253.82)
Transport length, L 5cm
Height, H Scm
Source temperature, T, 320°C
Crystal temperature, T, 270°C
Density, p 0.0034 g/cm’
Dynamic viscosity, 1t 0.00065 g/(cmsec)
Diffusivity, D 0.098 cm’/s
Thermal expansion coefficient, 3 0.0016 K
Prandtl number, Pr 139.9
Lewis number, Le 0.015
Peclet, Pe 0.9
Concentration number, C, 1.68
Total operating pressure, Py 383.3 Torr
Partial pressure of component B(I,), P, 200 Torr
Thermal Grashof number, Gr 2.84 % 10°
Solutal Grashof number, Gr, 1.16 x 10°
4
8
o‘."
§af
3
[<]
E
Il? ;
e |}
@2+
) -
g v
s
3 .
°
g1r
= ]
e
0 1 1 1 1 1
0 10 20 30 40 50 60

Temperature Difference, AT(K)

Fig. 2. The total molar flux of Hg,Br, as a function of the tem-

perature difference between the source and the crystal region,

AT(K), for 10 K < AT <50 K, Ar =1, P, =200 Torr, L =5
cm and T, = 320°C, with the adiabatic walls.
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Fig. 3. Relationship between the total molar flux of Hg,Br, and
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Fig. 4. The |U|,., as a function of the temperature difference
between the source and the crystal region, AT(K), correspond-
ing to Fig. 2.
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Fig. 5. Adiabatic walls: (a) velocity vector, (b) streamline, (c) temperature, (d) mass concentration profile for the case of Py = 200

Torr, aspect ratio = 1. Maximum magnitude of velocity vector, U], = 7.19 cm/sec, vector length = relative 5.67 x 10~ cm/magni-

tude, maximum streamline = 2,309, minimum streamline = 0. Prandtl number = 139.9, AT = 50°C, Peclet number = 0.9, thermal

Grashof number = 2.84 x 10°, solutal Grashof number = 1.55 x 10°. The total molar flux of Hg,Br, = 2.41 x 10~ mole cm sec”’,

kinematic viscosity = 0.19 cm’sec”', thermal diffusivity = 0.013 cm’sec”’, binary diffusivity = 0.089 cm’sec”', total operating pres-
sure = 383.3 Torr.
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with the adiabatic temperature walls.
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Fig. 10. Adiabatic walls: (a) velocity vector, (b) streamllne (c) temperature, (d) mass concentration profile for the case of Py = 200

Torr, aspect ratio = 1, gravitational level = 1.0 x 10~°g,. Maximum magnitude of velocity vector, [Ul,,. =

0.024 cm/sec, vector length

= relative 0.002 cm/magmtude maximum streamlme = 62.19, minimum streamline = 0. Prandtl number = 139.9, AT = 50°C, Peclet

number = 0.9, thermal Grashof number = 2.84 x 107,

solutal Grashof number =1.16 x 10°. The total molar flux of Hg,Br, =

2.05 x

10 mole cmsec .
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