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Abstract During the Hg,Br, physical vapor transport process with self-diffusion, it is concluded that for 107°g, < g< 1g,
the thermal buoyancy driven convection is dominant in the vapor phase; at the gravitational level of g=10" ‘o), the
transition region from the convection to diffusion occurs; for 10°g, < g<107g,, the diffusion mode is predominant. The
total molar flux of Hg,Br, decays exponentially with the decreasing of one tenth of gravitational magnitude. For
10°C < AT <50°C, the total molar flux increases linearly and directly with the temperature difference between the source
and crystal regions.
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Fig. 1. Schematics of the problem analyzed: Hg,Br,(A)-Hg,Br,(B)
PVT growth closed ampoule.
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Fig. 2. The effects of the temperature difference between the

source and the crystal on the total molar flux of Hg,Br, for
aspect ratio (L/H)=1 and the linear conducting walls.
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Fig. 3. The maximum magnitude of velocity vector, |U|,.. as
the temperature difference between the source and the crystal
for 10°C < AT < 50°C, corresponding to Fig. 2.
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Total molar flux and Maximum magnitude of velocity vector, |U|,,,, (cmsec™) for 10°C < AT < 50°C with aspect ratio (L/H) = 1 and the

linear conducting walls, based on kinematic
diffusivity = 0.042 cm’sec”, total operating pressure = 526 Torr

. . 2 —1
viscosity = 0.031 cm’sec ,

thermal  diffusivity = 0.035 cm’sec”’,  binary

Total molar flux Maximum magnitude

Case T, T, (mole _cmfzsecfl) of velocity vector,
(<107) |U] . (cmsec )

Cl 340°C 330°C 0.85 2.61

C2 340°C 320°C 1.63 3.66

C3 340°C 310°C 2.24 441

C4 340°C 300°C 2.72 5.10

C5 340°C 290°C 3.12 591
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Fig. 4. The effects of the gravitational level on the total molar
flux of Hg,Br, for aspect ratio (L/H) =1 and the linear conduct-
ing walls, 10°g, < g < lg,.
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Total molar flux and Maximum magnitude of velocity vector, |U|,,,, (cmsec™) for various gravity accelerations 10™°g, < g < lg, with
aspect ratio (L/H) = 1 and the linear conducting walls: based on case C5 in Table 1

Total molar flux

Maximum magnitude

Case (Gra;n(t)y 8;1rflcszl(zqga;tlon (mole cmsec™) of velocity vector, Region
87 (<107) Ul (cmisec™)
Gl 1g, 3.12 591 Convection
GOl 107"'g, 1.64 1.93 Convection
G02 107g, 0.85 0.6 Convection
G03 107g, 0.40 0.16 Convection
G04 IOJ‘g0 0.20 0.027 Transition from
convection to diffusion
G05 107g, 0.19 0.01 Diffusion
G06 107%g, 0.19 0.0095 Diffusion
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Fig. 5. (a) Velocity vector, (b) streamline, (c) temperature, (d) mass concentration profile for the case of P, =200 Torr, aspect ratio = 1.

Maximum magnitude of velocity vector =0.1948 x 10", maximum streamline = 0.968 x 10", minimum streamline = 0.0. Prandtl number =

9.0, AT = 50°C, Peclet number = 0.82, thermal Grashof number =9.78 x 10°. The total molar flux of Hg,Br, =3.12 x 10~ mole cm sec ™',

|U|,.e = 5.91 cm/sec, based on case of C5 in Table 1, kinematic viscosity =0.031 cm’sec ™, thermal diffusivity = 0.035 cm’sec ™', binary
diffusivity = 0.042 cm’sec, total operating pressure = 526 Torr.
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Fig. 6. (a) Velocity vector, (b) streamline, (c) temg)erature, (d) mass concentration profile for the case of P =200 Torr, aspect ratio = 1.
Total molar flux of Hg,Br,=0.2 x 10~ mole cm~sec”, |U|, .. = 0.027 cm/sec, based on case of C5 in Table 1, corresponding to case
of G04 in Table 2: g=10""g,.
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Fig. 7. (a) Velocity vector, (b) streamline, (c) temperature, (d) mass concentration profile for the case of Py =200 Torr, aspect ratio = 1.
Total molar flux of Hg,Br,=0.19 x 10~ mole cm “sec”, |Ul,,., =0.01 cm/sec, based on case of C5 in Table 1, corresponding to case
of GO5 in Table 2: g=10"g,.
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