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Understand the electrostatic hazards of your process 

so you can limit the accumulation of charge and 
prevent static discharge in flamm able atmospheres. 

Select the appropriate combination of 
electrostatic mitigation measures to ensure safety 

from electrostatic ignition hazards. 

W hen any two materials come into contact, elec
trons flow from one material to the other. This 
creates a negative charge on the surface that 

acquires an excess of electrons, while the surface that loses 
electrons becomes positively charged. If the two contacting 
bodies are separated quickly, and one of the bodies (or both) 
remains isolated from ground or is insulating in nature, it 
will retain the excess charges. 

The amount of charge transfer, or electrostatic charging, 
is higher if the contacting surfaces rub against each other, 
because the contact area between the two surfaces increases. 
Electrostatic charging is influenced by many factors, such as 
surface contamination, impurities, adsorbed materials, and 
the materials' chemical and physical properties. 

Most electrostatic hazards in the chemical process indus
tries (CPI) arise due to unwanted or uncontrolled charging. 
This typically occurs when the product - whether liquid or 
solid - comes into contact with other materials or surfaces. 
Typical CPI operations that can give rise to electrostatic 
charging include: liquid transfer through hoses and pipes, 
mixing, settling of two-phase mixtures, filtration, d1ying, 
grinding, blending, transfer, and packaging operations. 

Electrostatic charge generation in itself is not necessarily 
hazardous. The accumulation of the generated charge, how
ever, can be hazardous if the charge levels are sufficient to 
cause the electrical breakdown of air (i.e., discharge) in the 
presence of a flammable atmosphere. In order for an igni-

tion to occur, the static discharge must have energy greater 
than the minimum ignition energy (MIE) of the flammable 
atmosphere. 

This article discusses electrostatic hazards associated 
with common operations involving liqu ids and powders, and 
makes suggestions for the control of these hazards. 

Electrostatic and flammability characteristics 
of materials and equipment 

Adequate precautions must be taken to avoid ignition 
of flammable-vapor, dust-cloud, and/or hybrid atmospheres 
during processing and handling operations in the plant. To 
achieve this, obtain or determine the relevant electrostatic 
and flammability prope1ties of the liquids and powders being 
handled and of the materials of construction of the process 
equipment. The characteristics of interest that are typically 
measured include: 

Minimum ignition energy (MIE). The MIE test is per
formed according to ASTM E20 19 (1). It determines the 
lowest electric-spark energy that is capable of igniting a 
flammable atmosphere at its optimum ignitable concentra
tion (a concentration of fuel in air between the lower and 
upper flammable limits). The test is used primarily to assess 
the susceptibility of the flammable dust cloud or vapor atmo
sphere to ignition by electrostatic discharges (i. e., sparks). 

Electrostatic volume resistivity. Volume resistivity is the 
primary criterion for classifying solids and powders as low, 
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