Korean Chem. Eng. Res., 51(3), 407-410 (2013)
http://dx.doi.org/10.9713/kcer.2013.51.3.407

CH A
- o =3 =y
Alz|Z22| HAZEIS0 2l AREERIHA KM=
HiRHT - o0l - ZTIA - O|RES] - His|A - el - MollA* - sHHoF - Yt - |RKIE*
st slshysh-
330-717 &2 oA HjE 275
*/K]g]/\

20133 32 84 H<r, 20133 32 31 A

Preparation of Silicon Tetrachloride by Chlorination of Silicon

Kyun Young Park’, Mi Sun Lee, Min Cheol Kim, Chan Hee Lee, Hoey Kyung Park, Tae Won Kang, Hae Seong Jeong*,
Kyoung Ah Han*, Weon Hoe Huh* and Ji Cheol You*

Department Chemical Engineering, Kongju National University, 275 Budae-dong, Cheonan, Chungnam 330-717, Korea
*Silice Co., Ltd., Korea Institute of Industrial Technology PP2-303,
35-3, Ipjang-myeon, Seobuk-gu, Cheonan, Chungnam 331-822, Korea
(Received 8 March 2013; accepted 31 March 2013)

o
il

217 25 mme Ftolg A Fu oA HEEe] f55 A4s)
450 °C, SiCl, =
T 7kl 940 280 S SiCLel 80] SRt RETEA B 4e] RS 029
| oJ3l whE-

HEe @

o v

0.8~1.0 L/min, 94~ % 0.2 L/min,

2~ O O (e} I~
TES -84 4

28% o|3dth. AAo] BE-E U=

SF7e

Z11004 sicLé
bdS Tt H4

R

O 1o =4
O] EEEE 02 oldow S HAt el 5T Has) nksel A Aldste ] Alx 7Fsdol dSH

o, &5 wrp 7R3 3004 o] A3t ATE S19t 7]

2% 249 5 92

0% 7|che},

Abstract — The chlorination of a metallurgical-grade silicon was carried out in a fluidized bed reactor, 25 mm in diam-
eter. The flow rate of the chlorine admitted into the reactor was 0.2 L/min and that of the carrier nitrogen was 0.8~1.0 L/
min. The reactor temperature was maintained at 450 °C and the temperature of the coolant at the SiCl, condenser was at
-5 °C. The SiCl, yield increased with increasing the mole fraction of chlorine in the feed gas, exhibiting 28% at the mole
fraction of 0.2. Further increase of the chlorine mole fraction was not attempted in a worry that the reactor might be
failed due to the high exothermicity of the reaction. The production of SiCl, from silicon by fluidized bed chlorination
was demonstrated on a laboratory scale, which is a stepping stone for future studies under more severe conditions

toward industrial application.
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Table 1. Chemical analysis of metallurgical-grade silicon

Component Si Fe Al Ca others
wt.% 99.53 0.24 0.15 0.02 0.06
0.004
a
z
§
L
0 200 400 600 800 1000
Particle size, D (1m)

Fig. 1. Particle size distribution of silicon. AM/M in the vertical axis
represents the mass fraction of the particles, D in diameter.
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Fig. 2. Schematic drawing of fluidized bed chlorination of silicon.
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Table 2. Reaction conditions and reaction rates

(a) (b)
pressure, atm 1.0 1.0
reactor temperature, °C 450 450
condenser temperature, °C -5 -5
N, flow rate, L/min 1.0 0.8
Cl, flow rate, L/min 0.2 0.2
reaction time, min 165 230
silicon charged, g 43.8 43.8
silicon remained, g 25.8 232
SiCl, obtained, g 14.7 352
average reaction rate of Si, g/min 0.11 0.09
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Table 3. Chemical analysis of produced SiCl,
Component Si Fe Al Cu others
wt.% 99.3 0.33 0.06 0.27 0.04
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