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Abstract—A model was established to predict the particle size distribution and the particle growing rate in
an unsteady state CVD fluidized bed reactor, in which high purity polycrystalline silicon particles were grown
by a pyrolysis of silane gas(SiH,) and chemical vapor deposition (CVD) on seed particles.

It was concluded from the simulation that particle size distribution is influenced by the initial size distribution
of particle which was introduced in the fluidized bed and the size distribution is broadened as time elapses. It
was found from the comparison between the model simulations and the experimental results that the model
predicts the particle growing rate and operation conditions for fluidized bed reactors accurately.
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Fig.2. Schematic diagram of FBR CVD system.

1. N, cylinder 2. H, cylinder

3. SiH, cylinder 4 . Flow meters

5. Preheater 6. Main bed heater
7.CVD FBR 8. Seed feeder

9. Cyclone 10. Filter

11. Gas trap 12. Bubbler

13. Spark ignitor and vent
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Table 1. Experimental results of FBR CVD.
Seed size U/Un, T  SiH,conc. Con- Fine
{mesh) (C) (vol. %) version particles

(%) (wt. %)

40/60 7 600 22 64 36
40/60 7 650 22 85 14
60/100 10 630 20 82 11
60/100 10 675 10 95 2

60/100 10 690 20 100 4

60/100 10 700 10 100 10
60/100 10 700 20 100 10
60/100 10 720 20 100 22
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Table 2. Simulation results of Fig. 4.
Run t Fs, d, u
No. (hr) (g/hr) (m) (em/sec)
1 2.35 42.50 219. 82 14. 53
2 4.71 51.34 240. 80 17. 55
3 6. 65 61. 62 261.79 21. 07
4 8.28 72.82 284.77 24. 90
5 9.65 86. 17 309. 76 29. 46
6 10.81 101. 96 336.75 34. 86
7 1179 120. 50 365. 74 41. 20
8 12.62 142. 14 396.73 48. 59
9 13.32 167.25  430.69 57. 18
10 13.92 197. 11 466. 66 67. 39
11 14.43 231.40 505. 65 79. 11
12 14.86 271. 69 547. 62 91. 89
13 15.23 318.66 593. 59 108. %4
14 15.54 374. 41 643. 56 128. 00
15 15.81 440. 10 696. 51 150. 46
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Fig.5. Simulation results of semi-batch CVD
FBR with 150-250.m initial particles.

Table 3. Simulation results of Fig.5.

Run ¢ F, 4, U
No. (hr) (g/hr) {gem) (cm/sec)
1 2.35 42. 50 214. 49 14. 53
2 4,71 48. 89 234.23 16.71
3 6. 75 58.30  256.02 19.93
4 8. 47 69.65  278.65 23. 81
5 9. 90 82.51  303.33 28.21
6 11. 11 97.77  330.03 33. 42
7 12, 14 115.74 359,64 39.57
8 13. 00 137. 44 391.28 46. 99
9 13.73 162. 68  424.94 55. 62
10 14,34 191. 88 461. 51 65. 60
11 14. 86 226. 32 500. 98 77.38
12 15. 31 266.69  543.34 91. 18
13 15. 68 313.70  588.61 107. 25
14 16. 00 368.15 637.94 125. 86
15 16. 27 432. 44 690. 17 147. 84
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Table 4. Comparison of simulated and experimental results.

Run  Silane Initial bed Reaction Deposited (cvl,,),, exp. (&g),, simw.  ECCOr  Ggimu.

No.  conc. (%) weight (g) time (hr) weight (g) (pm) (pm) (%) (zm)
1 20 250 5 813 297.0 320. 3 7.8 24.1
2 10 250 10 828 320.0 320. 3 0.1 24.1
3 10 400 5 422 254.0 250. 1 1.7 18.7
4 10 400 5 354 247.1 250. 1 1.2 18.7
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Table 5. Particle size distribution of experimental runs.

Run N Weight percent of particles (%) (&p)f, exp. CTezxp.
MO 90/40 mesh 40/60 mesh 607100 mesh  100/120 mesh|  (um) (z2m)
1 1 49 38 12 297.0 91,7

2 1 66 23 10 320, 0 88.2
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