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Abstract

In order to utilize silicon carbide (SiC) as an inner part of fluidized bed reactor (FBR) for manufacturing
poly-silicon, we have carried out the thermodynamic calculation on the overall reactions including poly-silicon
synthesis and compatibility of SiC with FBR process. The resources of silicon included SiH,(MS), SiHCI;(TCS)
and SiCl,(STC) and the thermodynamic yield of the FBR with MS, TCS and STC were compared each
other with variable range of temperature, pressure and hydrogen to silicon ratio. The silicon yield of MS,
TCS and STC were 100%, 28% and 4%, respectively, throughout the conventional FBR conditions. Silicon
carbide having high hardness and strength showed strong resistance to granule collisions during the FBR
process using a lab-scale reactor. And it also showed quite good compatibility with the typical FBR processes
of MS and TCS resources.
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Fig. 2. Ratio of silicon source input of (a) SiH,(MS),
(b) SIHCI3(TCS) and (c) SiCl,(STC) to preci-
pitated as a variable of temperature at 100 torr
with the given silicon to hydrogen ratios.
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Table 1. Change of SiC content under MS-FBR condition using FactSage6.2
Tem}gerature Pressure INITIAL : FINAL : Etched SiC
[’C] [barA] H, MS SiC H, MS SiC CH, Si
4 2 0.2 7.9979 0 0.19895 | 1.05E-03 2.001 0.00105
6 2 0.2 9.9974 0 0.19869 | 1.31E-03 | 2.0013 0.00131
650 3 8 2 0.2 11.997 0 0.19843 | 1.57E-03 | 2.0016 0.00157
10 2 0.2 13.996 0 0.19816 | 1.84E-03 | 2.0018 0.00184
12 2 0.2 15.996 0 0.1979 | 2.10E-03 | 2.0021 0.00210
Tem}gerature Pressure INITIAL : FINAL : Etched SiC
[’C] [barA] H, MS SiC H, MS SiC CH, Si
8 1 0.2 9.9974 0 0.19869 | 1.31E-03 | 1.0013 0.00131
8 1.5 0.2 10.997 0 0.19856 | 1.44E-03 | 1.5014 | 0.00144
650 3 8 2 0.2 11.997 0 0.19843 | 1.57E-03 | 2.0016 | 0.00157
8 2.5 0.2 12.997 0 0.19829 | 1.71E-03 | 2.5017 0.00171
8 3 0.2 13.996 0 0.19816 | 1.84E-03 | 3.0018 0.00184
Tem;zerature Pressure INITIAL : FmAL : Etched SiC
['C] [barA] H, MS SiC H, MS SiC CH, Si
450 8 2 0.2 11.995 0 0.19735 | 2.65E-03 | 2.0026 0.00265
550 8 2 0.2 11.996 0 0.19799 | 2.01E-03 2.002 0.00201
650 3 8 2 0.2 11.997 0 0.19843 | 1.57E-03 | 2.0016 | 0.00157
750 8 2 0.2 11.997 0 0.19873 | 1.27E-03 | 2.0013 0.00127
850 8 2 0.2 11.998 0 0.19894 | 1.06E-03 | 2.001 0.00106
Tem;zerature Pressure INITIAL : FmAL : Etched SiC
[’C] [barA] H, MS SiC H, MS SiC CH, Si
1 8 2 0.2 11.999 0 0.19948 | 5.25E-04 | 2.0005 0.00052
2 8 2 0.2 11.998 0 0.19895 | 1.05E-03 2.001 0.00105
650 3 8 2 0.2 11.997 0 0.19843 | 1.57E-03 | 2.0016 | 0.00157
4 8 2 0.2 11.996 0 0.1979 | 2.10E-03 | 2.0021 0.00210
5 8 2 0.2 11.995 0 0.19738 | 2.62E-03 | 2.0026 | 0.00262
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Table 2. Change of SiC content under TCS-FBR condition using FactSage6.2

Tempoerature Pressure INITIAL : : FINAL : Etched SiC
[’Cl [barA] H, TCS SiC H, HCI SiC TCS STC Si
4 2 02 || 45679 | 0.25630 | 0.19976 | 0.52694 | 0.95468 | 0.37867 | 0.00024
6 2 02 || 6.5074 | 0.32282 | 0.19962 | 0.56374 | 0.90302 | 0.3795 | 0.00038
950 3 8 2 0.2 8.457 |0.38376 | 0.19949 | 0.58887 | 0.86284 | 0.38301 | 0.00051
10 2 0.2 || 10.413 | 0.44062 | 0.19935 | 0.60725 | 0.82969 | 0.38798 | 0.00065
12 2 0.2 12.374 | 0.49426 | 0.1992 | 0.62126 | 0.80130 | 0.39383 | 0.00080
Temlgerature Pressure INITIAL : : FINAL : Etched SiC
[’Cl [barA] H, TCS SiC H, HCI SiC TCS STC Si
8 1 0.2 || 8.1521 |0.29705 | 0.19946 | 0.32046 | 0.37705 | 0.2035 | 0.00054
8 1.5 0.2 || 82996 | 0.34412 | 0.19947 | 0.45925 | 0.61483 | 0.29239 [ 0.00053
950 3 8 2 0.2 8.457 |0.38376 | 0.19949 | 0.58887 | 0.86284 | 0.38301 | 0.00051
8 2.5 0.2 || 8.6208 | 0.41925| 0.1995 | 0.71185 | 1.11780 | 0.47505 | 0.00050
8 3 0.2 || 8.7892 | 0.45206 | 0.1995 | 0.82971 | 1.37790 | 0.56825 | 0.00050
Temlgerature Pressure INITIAL : : FINAL : Etched SiC
[’C] [barA] H, TCS SiC H, HCI SiC TCS STC Si
750 8 2 0.2 || 8.5594 |0.10219 | 0.19925 | 0.66759 | 0.93871 | 0.32874 [ 0.00075
850 8 2 0.2 || 8.5197 | 0.21158 | 0.19938 | 0.63494 | 0.91650 | 0.35412 | 0.00052
950 3 8 2 0.2 8.457 |0.38376 | 0.19949 | 0.58887 | 0.86284 | 0.38301 | 0.00051
1050 8 2 0.2 || 8.3734 | 0.62345 | 0.19957 | 0.52145 | 0.76265 | 0.4017 | 0.00043
1150 8 2 0.2 || 82787 | 0.91733 | 0.19963 | 0.42759 | 0.60795 | 0.38919 | 0.00037
Temgerature Pressure INITIAL : : FINAL : Etched SiC
[’C] [barA] H, TCS SiC H, HCI SiC TCS STC Si
1 8 2 0.2 || 84799 |0.51256 | 0.19983 | 0.46204 | 0.90176 | 0.43532 | 0.00017
2 8 2 0.2 || 8.4695 | 0.42764 | 0.19966 | 0.54058 | 0.88134 | 0.40358 | 0.00034
950 3 8 2 0.2 8.457 |0.38376 | 0.19949 | 0.58887 | 0.86284 | 0.38301 | 0.00051
4 8 2 0.2 || 84453 |0.35503 | 0.19931 | 0.62400 | 0.84703 | 0.36759 | 0.00069
5 8 2 0.2 || 8.4345 | 0.33403 | 0.19914 | 0.65166 | 0.83331 | 0.35516 | 0.00086
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