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On Feb. 7, 2008, a massive explosion and fire occurred at a

sugar refinery in Savannah, Ga., that killed 13 workers and

critically injured several others. This disaster serves as a

reminder that any type of combustible dust poses the potential

for catastrophic results.

How Dust Explosions Occur

In addition to the familiar fire triangle (oxygen, fuel and

ignition source), one other element must be present: dispersion

of dust particles in sufficient quantity and concentration.

When all of these elements are in place, rapid combustion

known as deflagration can occur. If the event is confined by an

enclosure such as a building, room, vessel or process equipment,

the resulting pressure rise can cause an explosion.

Secondary Explosions Are Catastrophic

An initial (primary) explosion in processing equipment or in

areas where fugitive dust has accumulated may dislodge 

additional dust or damage a collection system (such as a duct,

vessel or collector). This dust, if ignited, causes additional

explosions, which can result in more severe damage than the

original explosion due to increased concentrations and quantities

of dispersed combustible dust.

What Industries Are at Risk?

Combustible dust explosion hazards exist in a variety of

industries, including:

� Agriculture

� Chemicals

� Food (e.g., candy, sugar, spice, starch, flour, feed)

� Grain elevators, bins and silos

� Fertilizer

� Tobacco

� Plastics

� Wood processing and storage

� Furniture

� Paper

� Tire and rubber manufacturing

� Textiles

� Pharmaceuticals

� Metal powder processing or storage (especially 

magnesium and aluminum)

Preventing Dust Explosions

Dusts are generated in various parts of any production

process. Explosions can occur within any process where a

combustible dust accumulates, is produced or stored, or is 

airborne and can be ignited by a variety of energy sources. The

severity of the resulting explosion is related to the heat

released in the combustion of these materials.

To identify factors within the workplace that may contribute

to dust explosions, evaluate your workplace and ask yourself

the following questions:

� Is vacuuming used whenever possible instead of 

sweeping or blowing with compressed air?

� Do you have electrical installations in hazardous dust 

Division of Occupational Safety and Health
1101 Mail Service Center; Raleigh, NC 27699-1101

Combustible Dust Explosions Can Be Prevented

Aerial view of Imperial Sugar Company after Feb. 7, 2008, explosion
and fire.



or vapor areas? If so, do they meet the requirements 

for hazardous locations in Chapter 5 of the National 

Electrical Code (NEC)?

� Are accumulations of combustible dust routinely 

removed from elevated surfaces including the over-

head structure of buildings, false ceilings, shelves, etc.?

� Is metallic or conductive dust prevented from entering

or accumulating on or around electrical enclosures or

equipment?

� Have you considered all possible locations where dust

may accumulate?

� Wood dust can decay and create its own heat as a 

possible source of ignition. Has this possibility been 

addressed?

Training employees to recognize that the accumulation of

combustible dust is an unsafe condition is paramount to safety

and health. If employees know how to reduce or eliminate any

of the factors necessary to sustain a dust explosion, they can

reduce or eliminate the fuel necessary for the chain of events

that could lead to an explosion.

Applicable OSH Regulations

� Housekeeping (§1910.22)

� Hazardous Locations (§1910.307)

� Hazard Communication (§1910.1200)

� Electric Power Generation, Transmission and 

Distribution (coal handling) (§1910.269)

� Grain Handling Facilities (§1910.272)

� General Duty Clause (NCGS §95-129(1))

Applicable Consensus Standards

The National Fire Protection Association (NFPA) codes

address the combustible dust hazard in many chapters, each

based on the particular flammability characteristics of a given

dust. NPFAArticles 650–664 discuss controlling and preventing

dust explosions in various industries.
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Stay in touch with today’s workplace issues.

Sign up to receive a free subscription to the NC Labor Ledger at

www.nclabor.com/news/ledgersubs.htm
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