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UNDERSTANDING DUST EXPLOSION
PENTAGON

What is Dust?

Dust refers to fine, dry solid particles, typically smaller than 500 microns. When these fine
particles form a Dust Cloud (Dust Suspended in air), dust explosion can take place.

What Causes a Dust Explosion?

A dust explosion is a rapid combustion event that occurs when a cloud of fine combustible dust
is suspended in the air and ignited, resulting in a sudden release of energy, heat, and pressure.

In industries where powders and fine materials are handled — from pharmaceuticals and
specialty chemicals to food, metals, agrochemicals and batteries — dust explosions are a real
and often underestimated threat.

These explosions aren’t caused by chance. They occur when five very specific factors come
together. This is known as the Dust Explosion Pentagon.

Let’s break it down.

The Dust Explosion Pentagon: Five Ingredients for Disaster

Unlike the classic Fire Triangle (Fuel + Oxygen + Ignition), dust explosions require two
additional conditions.

Here are the five essential elements that must be present:

1. Combustible Dust (Fuel)
Fine particles of organic materials (sugar, flour, starch), metals (aluminium, magnesium),
chemicals, or pharmaceuticals can ignite under the right conditions.

2. Oxygen (Oxidizer)
Air is typically the oxidizing agent. Dust explosions don’t require special gases — just
atmospheric oxygen is enough.
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3. Ignition Source
This could be a spark, hot surface, static discharge, mechanical friction, or even a smoldering
particle. Many industrial processes unknowingly generate these.

4. Dispersion of Dust in Air
For a dust cloud to be explosive, the particles must be suspended in the air at a concentration
above the Minimum Explosible Concentration (MEC).

5. Confinement
When the dust cloud is ignited in an enclosed or semi-enclosed space — such as a duct, silo, or

filter housing — pressure builds up rapidly, causing a violent explosion.

Remove just one of these five elements, and the explosion cannot happen.

COMBUSTIBLE
DUST
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How Dust Explosions Often Happen
Here’s a typical scenario:
e Dust accumulates on surfaces or equipment over time.
e A cleaning operation, vibration, or airflow stirs it into the air.
o It disperses in a confined space like a baghouse or mill chamber.
e A small static spark ignites the cloud.
e The result: a rapid combustion with heat, flame, and overpressure.

Secondary explosions — when settled dust is stirred up and ignited by the initial blast — can be
even more destructive.

How GVS Cibatech Helps You Prevent the Pentagon

At GVS Cibatech, we specialize in assessing all five elements of the Dust Explosion Pentagon
through:

Explosibility Screening (Go/No-Go Testing)
Minimum Ignition Energy (MIE)

Kst & Pmax — to assess explosion severity
Minimum Ignition Temperature (MIT)

Layer Ignition & Cloud Combustibility Testing
Dust Hazard Analysis (DHA) for process safety

Our goal is simple: break the chain before it becomes an explosion.

{ Prevention Is a Choice — Not a Chance

If your process involves Dry Powders, especially those that are organic, metallic, or energetic
— you may be closer to the pentagon than you think.
Let us help you assess and manage the risk.

t. Let’s talk Mr. Ganeshkumar: +91 8693815781

For more information or queries contact us at enquiry@cibatech.com
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For more updates visit our LinkedIn page https://www.linkedin.com/company/gvs-
cibatech-pvt-ltd/
Visit our website www.cibatech.com
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