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Static Electricity Hazards, Generation, 

& Grounding in Industry 

From Mueller Electric 

Introduction 

What Is Static Electricity? 

All objects, either conductive or non-conductive, have an electric charge. Objects that are 
connected to each other by a good conductor have the same electric charge, at least at a 
point near the connection. Objects with the same electric charge cannot produce an 
electrostatic discharge (ESD), i.e., a spark. 

Static electricity refers to the presence of a non-neutral electric charge on an object. This 
charge can either be positive, meaning the object has more protons than electrons, or 
negative, meaning the object has more electrons than protons. Static electricity can be 
created when two objects of different material come into frictional contact, resulting in an 
exchange of electrons known as the triboelectric effect. 

If given the opportunity, a more negatively charged object will want to send its excess of 
electrons to a more positively charged object, in such a way as to equalize the charges of 
both objects. This is analogous to how a liquid in a container will want to flow down to a 
container that is beneath it. If both containers are on a level surface with a pipe between 
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them, then the level of liquid will equalize in each container. The same thing happens when 
two objects are electrically bonded together—both objects equalize to the same electrical 
charge.  

The difference in charge between two objects directly relates to a quantity called electric 
potential difference, or voltage, measured in volts (V). The bigger the difference in charge, 
the higher the voltage, and the more energy will be released in an electrostatic discharge. 
The potential difference can be compared to the height of one water container above 
another—the higher the water falls, the more kinetic energy it has when it reaches the 
second container. 

Static Electricity Hazards in Industry 

It is common in industrial processes for potential to be more than 30 kV (for comparison, the 
batteries in many common electronic devices have a nominal voltage between 3 and 5 V). If 
two objects with different potential are brought close enough together, and their potential 
difference is sufficiently high, a spontaneous discharge of electrons called a spark will 
occur. This spark equalizes the potential between the objects as if they had been connected 
by a conductor. 

Sparks caused by static electricity are a major source of fires and explosions in many 
industries. Sparks release energy that can ignite flammable or explosive materials. While 
hazards for fires may be obvious with flammable chemicals, industries where there is a lot 
of dust, like flour mills, can also be at risk for explosions due to electrostatic sparks. Not 
only can sparks cause an ignition or explosion, they can also cause serious burns or stop 
someone’s heart. 

Static hazards can be minimized by taking appropriate safety measures to control the 
accumulation of static charges. One of the important ways to control electrostatic buildup is 
by properly grounding and bonding equipment and containers. 

In industry, static charge can be generated by machinery where there is any kind of friction 
or contact and separation, as well as in instances where there are rapid heat changes. 
People can build up their own charges simply by the friction created when they walk, so 
when they move within proximity to a machine, they can receive a shock or a spark can 
ignite flammable materials. 

Some specific sources of static in industry will be discussed in more detail in this 
whitepaper. Most static electricity in industry results from operations that involve friction, 
such as: 

 Liquid or powder flowing through a pipe, hose, or opening 
 Blending or mixing 
 Spraying or coating 
 Filling operations 
 Conveyer belts 
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Below is a video showing an explosion at a New York cosmetics factory caused by static 
electricity. In the video, a worker is wiping down a chemical tank before static electricity 
ignites a flammable liquid from the tank. Seconds later, the tank becomes engulfed in 
flames, with parts of the worker's clothing catching on fire from the explosion.  

 Click to view the video on YouTube   

Sources of Static Discharge 

Operations  

 
Piping Systems, Filling Operations, and Loading/Unloading Liquids 

Static electricity is generated when a low 
conductivity liquid (like oil or fuel) flows in a 
non-conductive pipe. This is especially 
dangerous when loading or unloading trucks 
with flammable liquids. Negative charges 
accumulate on the pipe walls, while positive 
charges are carried away with the liquid. 
Since the pipe is not conductive, it cannot 
dissipate the electrostatic charge, so it 
remains on the pipe wall. If there is 
flammable air in the pipe, it can be ignited by 
a discharge, commonly near the end of fill 
pipes at the filling point.  

The charges in the pipe also create an 
electrostatic field around the pipe. This 
means that other objects outside the pipe 
like gaskets, flanges, clips, and bands can 
have a dangerous electrostatic potential 
unless properly bonded and grounded. 
Without proper grounding, discharges or 
sparks can jump from these objects to any 
conductive object of different potential, like 
grounded objects, tools, or people. 

 

Coating and Dispersing Operations 
The coatings industry uses electrostatic charges to apply substances like paint, clear coat, 
and powder coating to surfaces. This is especially common when painting cars, planes, and 
appliances. In this process, a spray gun adds a charge to the paint or powder as it comes 
out. Since the plastic or metal being painted is grounded, it attracts the charged particles. 
This creates an even coat with less waste.  

https://www.youtube.com/watch?v=Z6F7kg5wxos
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Proper grounding in this procedure is of the utmost importance, as there is a high charge 
generation which can cause sparking and ignition. Ignition on the spray gun when the 
substrate is not effectively grounded can cause the spray gun to shoot flames, as the highly 
charged spray substance catches fire from the spark. 

 

Human Movement 

Any time two materials contact and separate, there is an exchange of electrons. This 
includes when a person is walking or moving: their arms rub against them as they walk, and 
their shoe soles interact with the floor's surface, generating an electrical charge that 
accumulates on their body. This is called walking body voltage. 

As demonstrated in the previous video, the second a person touches an object, any 
potential difference between their body and that object is discharged. If the object is an 
electrical component, the spark can interfere with the circuitry and destroy the 
component. A spark caused by this discharge is also a danger if in proximity to anything 
flammable.  
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Static Control Methods 

Overview 

The generation of static electricity cannot be stopped, but its rate of accumulation and 
dispersal can be controlled with proper engineering of machinery, pipes, and filtration 
systems, as well as by utilizing proper bonding and grounding equipment. To help prevent 
the accumulation of static electricity in conductive equipment, the resistance of the path to 
Earth (ground) needs to be minimized.  

Ground refers to a point of zero electric potential, so named because it is often taken to be 
the physical ground, or Earth. The electric potential of an object can only be understood in 
relation to another electric potential; for this reason, it is necessary to have a common 
reference point (ground) from which to define all voltages in a particular system. In the 
gravitational analogy, you cannot just specify that an object is 5 m high; you must also 
specify the point you started measuring from (coincidentally, ground is also an appropriate 
reference point here).  

If an object has a non-zero voltage, it is separated from the ground in some way. If it is 
separated by a conductor, then electrons can flow between the object and the ground, and 
there is a resistance between them. These three quantities—voltage, current (the flow of 
electrons), and resistance—are interrelated by a formula called Ohm’s Law: 

𝑉 = 𝐼𝑅 

V=voltage, in volts 
I=current, in coulombs per second, i.e., amperes 
R=resistance, in ohms 

One must work to dissipate static electricity by providing a path for electrons to traverse. A 
resistance of 1 megaohm or less is generally considered to be adequate for this path. When 
metal makes up the bonding/grounding system, the resistance will generally be less than 10 
ohms. Any more than 10 ohms resistance means that the path to ground is not continuous, 
and is usually an indication of dirt, system fatigue, worn or loose connections, and the 
possibility of system deterioration. Any grounding system that is considered acceptable for 
lightning protection or power circuit protection is plenty adequate for a static electricity 
grounding solution.    

Some methods we will discuss for static control are:  

 Bonding 
 Grounding 
 Humidity 
 Additives 
 Clothing and Materials 
 Filling Speeds 
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Grounding and Bonding 

Bonding and grounding are effective methods for managing and reducing static electricity 
and thus minimizing the possibility of electrostatic sparks or ignition. The difference between 
the two is that bonding connects two objects together, while grounding connects an object 
with the earth.  

 
  

Bonding connects two or more pieces of conductive equipment together using wires, 
cables, or other connecters in order to equalize their static charge. Sparks cannot occur 
between objects that are at the same electrostatic potential. Containers need to be 
connected even if they are touching, because paint or other coatings may reduce the 
conductivity. Simply touching another object does not guarantee an effective connection for 
static charge to transfer. 

Grounding (or Earthing) is the best and safest way to discharge built-up static charge. To 
ground an object is to connect it to the earth via a grounding rod or electrode stuck in the 
ground. Grounding drains the static charges away as they are produced, removing excess 
charge by transferring electrons between the object and the earth. In this case, conductive 
materials or objects are connected to the earth via wires, clips, cables, and clamps. This is 
similar to bonding, except one of the objects is the ground itself.  

Good connections are very important in grounding and bonding. Any object being grounded 
or bonded needs a conducting pathway for the charged electrons to travel along. Grounding 
prevents sparking between properly grounded objects and conductive equipment. 

In potentially hazardous or flammable situations, all objects that are conductive but 
separated from ground by nonconductive equipment (like gaskets, hoses and piping, spray 
nozzles, thermometers, and probes) should be bonded. When an item is isolated from 
either the ground or a bond, it can become charged enough to cause a static spark. 
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Grounding Assemblies, Cables and Clamps 

Items such as drums and tanks can have 
their conductivity affected by paints, 
coatings, or a buildup of product. These 
coatings can be thick enough to keep 
electrostatic charges from dispersing 
altogether. The solution is to use a grounding 
assembly with clamps that can pierce paint 
for a good metal-on-metal connection.  

The photo to the left shows one type of 
Mueller grounding assembly with a paint-
piercing clamp on one end and a copper clip 
on the other. There are many different 
configurations of grounding/bonding 
assemblies, including different types of clips, 
clamps, and wire, which are selected based 
on the items and materials to bond/ground.  

Some important criteria to remember when selecting a bonding/grounding assembly are: 

 Does the item being grounded have a paint or coating that needs to be pierced for a 
good connection? 

 What's the environment that this is being used in? How rugged does the assembly 
need to be? 

 What type of clip is needed (flat, dimpled, or with teeth)? 
 Are the objects being grounded stationary or do they need to move? 
 What length of wire is needed? 
 Is clean-ability important? 
 Does it need to handle heat? 
 Should the wire be insulated or non-insulated? 
 Does the wire need to be conductive for additional current to be carried? 

 

 Humidity 

Static has a tendency to build up more in dry environments, because any moisture in the air 
can help disperse the static charge on an object. Increasing the humidity in an industrial 
environment is not always feasible, but it is an option to consider. It is advisable to maintain 
a humidity level above 60% through the use of different kinds of industrial humidifiers. 

Additives 

Antistatic additives to liquids like fuel can increase conductivity which can help in reducing 
electrostatic charge formation.  
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Materials, Flooring and Clothing 

 

Conductive flooring, shoe soles, and 
special clothing can dissipate static 
charges from a person as they walk 
and move. 

The type of container (metal, plastic, 
etc) should be a safety consideration 
when storing and handling 
flammable materials. Insulating and 
non-conductive materials increase 
the risk of accumulating a charge. 

Pictured here is an antistatic floor mat from Crown Mats.  

Controlled Fill ing Speed and Relaxation Time 

The higher the speed of liquids, the higher the generation of static charges. Splashing, 
sprinkling, and spraying should be avoided. Some operations may recommend a relaxation 
time depending on the substance being dispensed. Once dispensing is completed, it is best 
to wait before doing anything further to the equipment, such as opening or closing lids, 
cleaning, or taking samples. This relaxation time depends on the type of liquid; however, 
one minute is considered acceptable for many liquids. 

Summary 

Static is an invisible safety hazard in many production, manufacturing, and industrial 
environments. To protect workers, equipment, and sensitive electronics (and in the case of 
coatings, to save money on re-work and overspray), proper grounding and other antistatic 
measures are of the utmost importance. There are many options to choose from depending 
on the situation. In terms of bonding and grounding, Mueller Electric offers a wide range of 
options for varying applications and leads the industry in custom grounding options for 
larger scale operations.   
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Resources 

This whitepaper can be found at MuellerElectric.com 

Electrostatic Painting Guides and Information from Mueller Electric: 

Is your Metal Paint Line Built From The "Ground Up?" 

Removing Static From The Paint Line, Don't Overthink It! 

Electrostatic Discharge for Plastic Painting Efficiency 

Painting Plastics: How to Produce High-Quality Output in a Low Cost Environment  

Your Paint Line is Unique, Ground It Accordingly 

Introduction To Static Electricity In Industry 

How To Identify Grounding Connections For Electrostatic Painting 

Credits And Further Reading: 

Physics Classroom: Grounding 

Static Electricity in Pipes and Fuels 

Photo credit: Newson Gale  

StaticWox.com How Walking can Create Static Electricity 

Crown Mats 

Electrostatic Formulas for Force, Voltage, Discharge Time etc. on Charged Samples or 
Surfaces 

http://www.muellerelectric.com/
https://blog.muellerelectric.com/is-your-metal-paint-line-built-from-the-ground-up
https://blog.muellerelectric.com/removing-static-from-the-paint-line-dont-overthink-it
https://blog.muellerelectric.com/electrostatic-discharge-for-plastic-painting-efficiency
https://blog.muellerelectric.com/painting-plastics-how-to-produce-high-quality-output-in-a-low-cost-environment
https://blog.muellerelectric.com/your-paint-line-is-unique-ground-it-accordingly
https://blog.muellerelectric.com/an-introduction-to-static-electricity-in-industry
https://blog.muellerelectric.com/grounding-connections-electrostatic-painting
http://www.physicsclassroom.com/class/estatics/Lesson-2/Grounding-the-Removal-of-a-Charge
http://www.opwglobal.com/kps-petrol-pipe-system/static-electricity/static-electricity-prevention/static-electricity-basics
https://info.muellerelectric.com/-temporary-slug-eae1d7dd-18f7-46c2-891e-7121286e6d07/%22http:/www.newson-gale.com/wp-content/uploads/2015/07/a26-road-tanker-loading.png
https://www.staticworx.com/articles/tribo-electric-charge.php
http://crown-mats.com/products/?product_cat=anti-static&widget_search=yes
https://www.alphalabinc.com/content/electrostatic-formulas/#8
https://www.alphalabinc.com/content/electrostatic-formulas/#8
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AI-000422 

Ideally suited for grounding plasƟc components during painƟng.  
Uses BU-118 stainless steel clips and 3/64̋  (1.2mm) stainless 
steel wire rope.

AI-000480

An industrial grounding cable. The flat nose has a 
dimple in the center to insure good electrical contact 
even when paint/powder covers  the rest of the clip.  

AI-000142

Custom Grounding Cable. This custom grounding 
cable is used in a grounding applicaƟon in the 
power industry

AI-000503E

Heavy Duty Grounding Assembly with EZ-Squeeze. 
1/8̋ SS wire rope grounding cable.  Uses a BU-21CEZ 
clip and BU-123 clamp.

AI-000483

Heavy Duty Grounding Cable.  Uses BU-120 
Clips and 0 AWG Copper Rope. 

AI-000500

High Visibility Orange SS wire rope Grounding Cable.  
Uses a BU-21C solid copper clips

AI-000151

Grounding/bonding cable.  10 AWG Braided 
Copper wire rope with BU-21C solid copper 
clips on each end.

AI-000454

Heavy Duty Grounding cable.  6 AWG Braided 
Copper wire rope with BU-21C solid copper 
clips on each end. 



Choose Your Wire Type and Length:
1/16” 
1/4” 
3/32” 
3/64”
And More

Stainless Steel, Stranded Copper, 
Bare Or Insulated, 

And Other Wire OpƟons Available

Designed as a holder for painƟng and 
plaƟng applicaƟons. It has smooth jaws 
to prevent damage and is made from 
Stainless Steel for easy cleaning.

A general Purpose clip that can be aƩached by 
crimp or screw connecƟon. Also available in 
copper. 

Most common and versaƟle Alligator clip

Teeth mesh on three sides of the jaw
for a good connecƟon

A holder for painƟng and plaƟng applicaƟons. 
It has a light force spring to prevent damage. 
Not intended for electrical  purposes.

Has a wide nose which acts like a shield 
to prevent paint from geƫng on the 
dimpled contact point. It also more 
clearance and a stronger spring than 
most painƟng clips

Just a Few Of Our Vast SelecƟon Of Clip/Clamp OpƟons:

MuellerElectric.com | 800.955.2629
2850 Gilchrist Rd. Building 5A  Akron, OH 44305

 Mueller helps with:

• A comprehensive in-stock inventory of clips & cables to mix-and-match
• Sample units to test & validate on your process
• “Ready-to-Use” assemblies, delivered OEM direct or through your preferred supply chain partner

Pick what you want and we
will build it.

Customize Your Grounding 
Assembly


