
Combustible Dust 
Understanding the Combustible Dust Hazard 

Many common materials, when processed into fine particles, can become highly 

flammable and explosive. This "combustible dust" phenomenon presents a significant 

and often underestimated risk in numerous workplaces. When these tiny particles are 

suspended in the air in sufficient concentration and ignited, they can burn rapidly, 

leading to dangerous flash fires or powerful explosions. 

A combustible dust incident can range from a localized flash fire to a catastrophic 

explosion. A primary explosion might dislodge layers of accumulated dust, creating a 

much larger dust cloud that, if ignited, can cause devastating secondary explosions. 

Consequences include severe injuries, fatalities, and extensive property damage. 

What is Combustible Dust? 

Combustible dust is any fine solid material that can ignite and explode when dispersed 

in the air. Examples include: 

• Organic Materials: Flours (e.g., wheat, corn), sugars, grains, wood dust, paper, 

plastics, textiles, coal. 

• Metals: Fine particles of aluminum, magnesium, zinc, and iron. 

• Chemicals: Certain pharmaceuticals, dyes, and rubber materials. 

Industries frequently at risk include food processing, woodworking, metalworking, 

chemical manufacturing, grain handling, and electric power generation. 

The "Explosion Pentagon" 

For a combustible dust explosion to occur, five elements must be present 

simultaneously: 

1. Fuel: The combustible dust particles themselves. 

2. Oxygen: Sufficient concentration in the air. 

3. Ignition Source: A heat source, spark, flame, hot surface, or static electricity. 

4. Dispersion: The dust must be suspended in a cloud to create a fuel-air mixture. 

5. Confinement: An enclosed space (e.g., a dust collector, silo, room, building) 

where pressure can build rapidly. 

Removing any one of these elements can prevent an explosion. 



Essential Safe Work Practices 

Controlling combustible dust hazards requires a proactive approach through: 

• Vigilant Housekeeping: Regularly and thoroughly clean all surfaces—floors, 

walls, rafters, equipment, and hidden areas like ducts—to prevent dust 

accumulation. Use methods that do not suspend dust, such as vacuums 

approved for hazardous locations (e.g., equipped with HEPA filters). Never use 

compressed air for cleaning, as it can disperse dust into dangerous clouds. 

• Effective Dust Collection Systems: Ensure all dust collection and ventilation 

systems are properly designed, installed, maintained, and operated. These 

systems are crucial for capturing dust at its source before it can escape into the 

general work area. 

• Rigorous Ignition Source Control: Identify and eliminate or strictly control all 

potential ignition sources. This includes proper electrical grounding and bonding, 

using explosion-proof or intrinsically safe equipment where necessary, controlling 

static electricity, implementing hot work permit systems, and strictly prohibiting 

smoking in designated areas. 

 

Employer Responsibilities (OSHA Compliance) 

OSHA’s General Duty Clause (Section 5(a)(1) of the OSH Act) mandates that 

employers provide a workplace free from recognized hazards likely to cause death or 

serious physical harm. For combustible dust, this includes: 

• Hazard Assessment: Diligently identify if combustible dust hazards are present 

and assess the risks in the workplace. 

• Implementing Controls: Establish and maintain engineering controls (e.g., 

proper ventilation, explosion protection systems) and administrative controls 

(e.g., strict housekeeping programs, hot work procedures). 

• Training & Communication: Provide comprehensive training to all employees 

on the hazards of combustible dust, safe work practices, and emergency 

procedures. This training should be ongoing and updated as processes or 

hazards change. 

• Equipment Maintenance: Ensure all machinery, especially dust collection 

systems and electrical components, is well-maintained to prevent dust leaks and 

control potential ignition sources. 



Your Role & Worker Rights 

As an employee, your active participation is vital for a safe work environment: 

• Awareness: Understand the specific combustible dust hazards in your work area 

and how they apply to your tasks. 

• Compliance: Adhere to all established safety procedures, including proper 

housekeeping, correct use of dust collection systems, and compliance with 

ignition source controls. 

• Reporting: Immediately report any observed dust accumulations, potential 

ignition sources, equipment malfunctions, or other safety concerns to your 

supervisor. Your prompt reporting can prevent incidents. 

Under OSHA, you have fundamental rights, including the right to a safe workplace, to 

receive training on hazards, and to raise safety concerns without fear of retaliation. 

 

Discussion Points / Quick Quiz 

Let's review our understanding: 

1. Can you name two common materials found in our workplace that could become 

combustible dust? 

Answer: 

2. True or False: Using compressed air is a safe way to clean up accumulated 

combustible dust. 

Answer: (False - it disperses dust dangerously) 

3. What are some examples of ignition sources we need to control to prevent dust 

explosions? 

Answer: 

4. Who should you report dust accumulation or equipment issues to? 

Answer: 
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