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Risk Assessment of Explosion of Mixed Dust Generated in Semiconductor Manufacturing

O RNk
(Chang-Sup Park - Chan-0 Kim)

Abstract - The use of metals such as aluminum and titanium and the related industrial facilities have been continuously
increasing to meet the requirements of the improvement of high-tech products due to the development of industry, and
explosion of metal dust. Semiconductor process Metal dust is essential, but research is insufficient. The purpose of this study
is to identify risk by analyzing the quantitative risk such as maximum explosion pressure and minimum explosion
concentration applied international test standard in order to select the semiconductor process facilities handling dust and to

predict possible risk of accidents.
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# 1 Clean vacuum FTAE EXIEE EA4ZA1Hmg/ke,
ppm)

Table 1 Result of dust component analysis of dustcollector
(mg/keg, ppm)

Cr Mn Fe Ni Cu Cd
A 529 205 26,730 | 1,376 481 15
B 452 60 4,660 1,285 455 8
C 1,744 267 19,440 | 3,364 380 33
D 812 223 19,400 | 1,313 393 5
E 2,270 541 46,790 | 2,695 168 16
F 1,341 321 20,170 | 2,759 3 2
G 2,027 336 16,370 | 3,614 7 2
H 574 200 34,130 | 1,442 35 5

Ba Pb Zn Se Sn Si
A 34 0 494 116 24 28,820
B 39 0 423 430 31 25,020
C 196 0 1,659 2,447 0 14,850
D 29 0 708 203 42 28,270
E 62 0 2,219 436 26 26,710
F 33 0 1,263 0 25 39,240
G 24 0 1,962 0 25 38,330
H 39 0 553 36 18 41,700
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1. water outlet 6. ignition source

2. pressure sSensors 7. rebound nozzle

3. manometer 8. fast acting valve

4. dust container 9. water inlet

5. air inlet 10. outlet (air,reaction products)
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Fig. 2 Spherical dust explosion test equipment
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Table 2 Explosive analysis results of 8 sites

| A EgnlE ot [bar]
Ti (320 mesh), % NE 27, %
70 30 6.0
40 60 44
20 80 12
15 75
10 90
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Fig. 4 Particle size distribution of titanium mixture dust
(20% of titanium + 80% of A-line dust)
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Table 3 Classification of dust explosion index

Hazard Classes of Dust Deflagrations

Dust Explosion Kst . L
Explosion Characteristics
Class (m-+bar/s)
St-1 1~200 Weak or Med.ium-Scale
Explosion
St-2 201~300 Large-Scale Explosion
St-3 >300 Extremely Large Scale Explosion
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Table 4 Explosive properties of titanium mixture dust(20 %
of titanium + 80 % of A-line dust)
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