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Preparation of ultrafine silicon carbide by steam jet mill

LI Tianhe FU Haifeng LIN Longyuan QIN Wengian CHEN Jundong

( School of Environment and Resource Southwest University of Science and Technology Mianyang 621010 China)

Abstract: To solve the situation about time-consuming and labor-intensive and large grain size in the pulverization tech—
nology of silicon carbide the pulverization ability of superheated steam was analyzed through experiments and the yield
and energy consumption of three superfine pulverization methods of normal temperature air high temperature air and su-
perheated steam were evaluated. The results show that a good particle size distribution of submicron silicon carbide can be
achieved applying superheated steam. When the speeds of the classifier are 1 800 and 2 700 r/min the particle size ds,
of silicon carbide is 4.304 and 2.387 pm accordingly and the corresponding output reaches 12 and 7.2 kg/t respec—
tively. Besides rising the steam temperature from 200 to 300 °C  the yield could be obviously increased from 4.9 to
7.2 kg/h. Moreover under the same operation conditions the energy consumption is 2 165. 1.1 569.4.952.9 kg stand-
ard coal applying normal temperature air( 25 °C)  high temperature air ( 300 °C) and superheated steam( 300 °C) to ultra—
fine 1ton silicon carbide powder ( ds, =4.7 wm) respectively. Thus the ultra-fine processing of silicon carbide by
steam jet mill can obtain finer product with a higher output compared with the conventional methods and the equipment is
more energy-saving.
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Tab.1 Experimental results at different classifier speeds
/Hz dyp/pm dsy / pum dgy / pum /(kgeh™")
1 15 3.546 6.366 12.618 -
2 30 1.122 4.304 6.791 12
3 45 0.399 2.387 4.546 7.2
2.2 N o
dyy 6.791 pm 12 kg/h
N doy  7.120 pm 5.9 kg/h
. (0.5 MPa) . 50. 8% .
(300 C) . N N dyy 8.776 pm 4.5 kg/h
2 62.5%
2
Tab.2 Crushing ability of different working fluid
/ /pm
. /(kgh™")
((r*min) dio dso doy
1 800 1.341 4.892 7.120 5.9
1 800 1.122 4.304 6.791 12
1 800 1.201 4.789 8.776 4.5
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524 m/s o c — i HFER
2‘ 3 0 1 1 1 1
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2.2 kW, 3 5 Fig.2 Nozzle shaft speed under different working fluids
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Tab.3 Energy consumption of 1 t silicon carbide finished

products produced by different working fluids kg

4.5 kg/h 1t
1035.9 1129.2 2 165. 1 222.2 h 1035.9 kg (
1 400.3 469.8 1.870. 1 ) 1129.2 kg 2 165.1 kg
2.3.4
722.0 230.9 952.9
2.3.1
7
1 kg 20 C 300 °C
( 29 300 kJ/kg ) 2.5
0.1 kg 3 120 C 100 C 85%
Q: °
Q =cmAt (2) ’
‘e im Y o
0 =3.36 x10° J;
100 °C 100 °C 2.26 x10° J; .
100 C 300 °C 3.9x10°J 3 5 4
2.996 x10° J. 1t 0.5 MPa. .
2.9307 x10" J. 5 700 ¢/min
lh 72 kg( 37 m’) 4 .
1 800 r/min 12 kg/h It 83.3 h 200- 300 °C dyy
15% ; 5.321. 4.546 pm 4.9.7.2 ke/h.
1 800 r/min 1t
722 kg
641.41 kW 230.9 kg 952.9 kg. y
2.3.2 )
5.92 m®/min; ’
37 kW u, =2 k/(k=1)RT, 1—(P,/P)" 0" (3)
2 Co .
V=122.9 m’/h L, m/s; k
0.8 kg/m’ 1 h R J/kg* K; P,
m=98.3 kg/h; 2 MPa; P, MPa; T
1h 12.95 kW Ko
10 kW (3)
22.95 kw+h o
360 g 8.262 kg.
1 800 r/min 5
5.9 kg/h 1t 169.5 h ;
1t 1 400.3 kg.

469. 8 kg 1 870.1 kg. o,



21

4

Tab.4 Experimental results at different steam inlet temperatures

/um /
¢ dyg ds doy (kg=h™")
25 3.546 6.458 12.618
200 0.410 2.796 5.321 4.9
300 0.399 2.387 4.546 7.2
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