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A Review of Metal Dusts Explosion Incidents

Following several major dust explosions, the Chemical Safety Board (CSB) 

published a dedicated study in 2006: 281 dust explosions were reported 

between 1980 and 2005 in the USA, killing 119 workers and injuring 718. 

Metal dusts were involved in 20% of these incidents (Chemical Safety Board, 

2006).

According to the Center for Chemical Process Safety (2005), FM Global 

identified 19 explosions involving metal dusts between 1985 and 1995, 

representing 13% of all incidents (Feb, 2001).

Metal dust deflagrations have also been regularly reported in Europe, Japan, 

and recently China.
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Explosion Protection 

The management of dust explosion risk includes the implementation 

of both preventive and protective measures. An overview of 

explosion protection techniques applied to metal dusts, including 

Venting including flameless, suppression, and isolation, will 

presented in the next slides.



Explosion Venting



Flame-less – Fuel Limitations
Substance Oxidation Products KJ/mole O2

Coal CO2 and H2O 400 

Sucrose CO2 and H2O 470 

Starch CO2 and H2O 470 

Polyethylene CO2 and H2O 390 

Zn ZnO 700 

Al Al2O3 1100 

Failure to flameless vent aluminum dust 



Suppression of Metal Dusts - History

1988 – Moore & Cooke undertook tests in a 6.2m3 vessel @ 500g/m3 with 12.9kg/m3 

Sodium Bicarbonate.

1989 – Bartnecht undertook tests in a 1m3 vessel, Low concentrations OK. High 

concentrations > 500g/m3 failed.

2002 – Going & Snoeys undertook tests in 1m3 .

2014 – Snoeys undertook tests at FSA in 1m3 & 4.4m3 with aluminium at various 

concentrations.





















Conclusions

• Metal dust explosions differ from organic dust explosions and must be treated 

accordingly even for venting as the Pred will be higher than predicted using 

standard sizing methods.

• Venting can be used with care based on true understanding of the hazard. 

Extrapolation to large volumes needs to be limited.

• Flameless venting; Yes but with low volatility metal dusts e.g. Iron.

• Suppression can achieve reduced pressures of <1bar for metal dusts up to Kmax

300. No testing of magnesium has been reported.

• Isolation; If detection is early and the barrier placement is close to the origin then 

isolation can be achieved. 

• Isolation has been demonstrated by chemical and mechanical methods, 

combinations of these methods and by combination of mechanical and venting 

methods. Chemical isolation was successful in a straight pipe up to Kmax 650. 
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