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To The Point 
Combustible Dusts

Mitigating Potential Dust Explosions 

All organic materials and some metals 
will burn under certain conditions. 
Combustible dust is defined as any 
finely divided solid that will burn when 
dispersed in air and ignited. Materials 
have varying degrees of combustibility 
according to moisture content, surface 
roughness, oxidation properties, etc. As 
particle size decreases, the amount of 
energy needed to ignite a material also 
decreases.  Increased turbulence and 
greater oxygen concentration increase 
the burning velocity. The presence of 
flammable vapor or gas creates a more 
powerful explosion potential.

Combustible dust is an insidious hazard 
— it accumulates on floors, ceiling 
trusses, light fixtures, electrical conduit, 
and other surfaces and may remain 
undetected for years.  Fire can spread 
rapidly across many dust clouds. Spread 
of dust fires outpaces sprinkler systems 
because the sprinkler heads activate 
after the flame front has already passed. 
Such a flash fire is confined only by 
physical barriers and will spread as far as 

combustible dust clouds occur. If an initial 
explosion occurs, the pressure from the 
blast disturbs dust that has accumulated 
on other surfaces, often leading to 
secondary explosions that can spread 
through a facility. Most survivors of dust 
explosions report that they heard  
several small puffs before a second  
large explosion.  

In the Headlines

Savannah, GA.—A massive explosion and 
fire in a sugar processing facility caused 
13 deaths and left 40 critically injured.  
A subsequent OSHA investigation of the 
company’s other facilities revealed large 
accumulations of dust in workrooms and 
on electrical motors and equipment, 
resulting in hundreds of citations and 
nearly $9 million in proposed fines.

Kinston, NC.—An explosion of plastic dust 
killed six workers and injured 38 others, 
including two firefighters. The blast could 
be felt 25 miles away, and burning debris 
ignited fires in wooded areas as far as 
two miles away. The plant burned for 



two days. Although the factory floor was 
immaculate, up to two inches of plastic 
dust had accumulated above a suspended 
ceiling—suspected to be a ton of material. 

There are at least 30,000 factories in 
the United States vulnerable to dust 
explosions. You might not think of sugar, 
corn, plastic, or metal as materials that 
can cause an explosion, but once they 
are ground into dust and suspended in 
air, it just takes a small spark to set off a 
catastrophe. 

Facilities need to determine the degree  
of hazard associated with combustible 
dust, assess their potential for dust 
explosions and implement the 
appropriated engineering controls to 
effectively mitigate: 

• Materials that can be combustible when 
finely divided

• Processes that use, consume, or 
produce combustible dusts

• Open areas where combustible dusts 
may build up

• Hidden areas where combustible dusts 
may accumulate

• Means by which dust may be dispersed 
in the air

• Potential ignition sources

Engineering Controls are  
Most Effective

Explosion Venting is the most common 
form of explosion mitigation, often utilized 
to protect weak constructed equipment 
such as dust collectors. In the event of an 
explosion, a vent readily opens to allow 
the fireball and pressure to escape, and 
prevent excessive pressure buildup inside 
the equipment. Explosion venting should 
be designed in accordance with NFPA 68. 
Routinely inspect vents for corrosion, 
painted metal parts or painted rupture 
disks or membranes, snow or ice, etc.

Isolation devices are used between the 
equipment designed for containment 
and any other connected equipment. 
An explosion could propagate through 
the ductwork or piping systems into 
connected equipment, which could 
result in a severe secondary explosion. 

Equipment can be designed to contain 
a dust explosion and is classified as: 
explosion resistant with a design pressure 
equal to or greater than 87 psig; or shock 
resistant with a design pressure of 43 psig 
up to 86 psig. 

There are many types of isolation devices: 
rotary air locks, rapid-action valves (gate, 
butterfly, float-type, Ventex ESI), flame 
front diverters, high-speed abort gates, 
double-dump valves, chemical explosion 
blocking systems, and back-blast 
dampers. Rotary (star) valves are most 
common, but to be considered  
acceptable isolation there are a number  
of related requirements. Isolation should 
be provided:

• Between connected vessels protected 
by explosion containment

• Between connected vessels with an 
explosion hazard (along with adequate 
individual protection)

• For air recirculation into buildings, 
between the last vessel and the 
building, if economically practical

An explosion suppression system is 
designed to detect and chemically 
extinguish an explosion in less than a 
second.  This mitigation measure can be 
provided on equipment that is inside and 
exposes personnel.  

In a high vacuum operation, post 
explosion pressure would not exceed 
the atmospheric pressure. It is essential 
that the vacuum is always functioning 
when the equipment is operating. The 
equipment should be interlocked with the 
vacuum so the process will shut down if 
the vacuum is lost.

Other Mitigation Practices

The key to avoiding catastrophic dust 
explosions is to recognize the hazard, 
design facilities and work practices to 
prevent the spread of dust, institute 
effective housekeeping programs to 
remove dust accumulations, and control 
all possible ignition sources. Fugitive dust 
should not be allowed to accumulate on 
work surfaces, building components, 
ceiling fixtures, or electrical equipment. 

Even a thin layer of dust, once airborne, 
can be ignited by the smallest spark—a 
machine being plugged in or a forklift 
scraping the ground.  If you can write 
your name on a surface containing dust, 
there is a sufficient volume of dust to 
support a dust explosion.   

• Clean process areas frequently and use 
appropriate dust cleaning methods to 
prevent accumulation. Vacuum methods 
should be used; never use blow methods 
for cleaning, which increase the hazard 
of combustible dust.    

• Protect your facility by making sure it is 
designed with fire walls to prevent the 
spread of fires or explosions.   

• Train employees working with 
combustible dust on its hazards and 
proper housekeeping practices.  

Processes that use combustible dusts or 
machines that produce combustible dusts 
from grinding, machining, or sanding 
should be equipped with hoods, capture 
devices, or enclosures connected to a 
dust collection system having suction 
and capture velocity sufficient enough 
to collect and transport all the dust 
produced. Hoods and enclosures should 
be designed and maintained so that 
the fine particles will either fall or be 
projected into the hoods and enclosures 
in the direction of airflow. For metal 
dusts, wet dust collectors should  
be utilized.

Ignition control is a critical component 
of protection when dealing with 
combustible dust. The National Fire 
Protection Association provides 
comprehensive guidance on the control 
of ignition sources to prevent explosions. 
The following are some of  
its recommendations:

• Use appropriate electrical equipment 
and wiring methods

• Control static electricity, including 
bonding of equipment to ground

• Control smoking, open flames,  
and sparks

• Control mechanical sparks and friction
• Use separator devices to remove 

foreign materials capable of igniting 
combustibles from process materials

• Separate heated surfaces from dusts



• Separate heating systems from dusts
• Proper use and type of industrial trucks
• Proper use of cartridge-activated tools
• Adequate maintenance of  

all equipment

The use of proper electrical equipment 
in hazardous locations is crucial to 
eliminating a common ignition source.  
Once these areas have been identified, 
special Class II wiring methods and 
equipment (such as “dust ignition-
proof” and “dust-tight”) must be used 
as required by OSHA 29 CFR 1910.307 
and as detailed in NFPA 70 Article 500.  
It is important not to confuse Class II 
equipment with Class I explosion-proof 
equipment, as Class II addresses dust 
hazards, while Class I addresses gas, 
vapor, and liquid hazards. The use 
of industrial trucks, housekeeping, 
ventilation, and emergency action 
planning related to combustible dust 
exposures is regulated by OSHA. Below is 
a link to the OSHA website that provides 
insight into the hazards, regulations and 
control of combustible dust.

Resources

http://www.nfpa.org/codes-and-standards

NFPA 61—Standard for the Prevention of 
Fires and Dust Explosions in Agricultural 
and Food Processing Facilities

NFPA 68—Standard on Explosion 
Protection by Deflagration Venting

NFPA 69—Standard on Explosion 
Prevention Systems 

NFPA 70—National Electrical Code

NFPA 484—Standard for Combustible 
Metals

NFPA 495—Explosive Materials Code  

NFPA 499—Recommended Practice for 
the Classification of Combustible Dusts 
and of Hazardous (Classified) Locations  
for Electrical Installations in Chemical 
Process Areas

NFPA 654—Standard for the Prevention 
of Fire and Dust Explosions from the 
Manufacturing, Processing, and Handling 
of Combustible Particulate Solids

NFPA 664 —Standard for the Prevention of  
Fires and Explosions in Wood Processing 
and Woodworking Facilities

https://www.osha.gov

OSHA—Combustible Dust webpage

OSHA 29 CFR 1910.22—Housekeeping

OHSA 29 CFR 1910.38—Emergency Action 
Plans

OHSA 29 CFR 1910.94—Ventilation

OSHA 29 CFR 1910.178—Powered 
Industrial Trucks 

OSHA 29 CFR 1910.307—Hazardous 
(classified) Locations
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