Static Electricity– An explosive issue.

Safety specialists have an explosive issue on their hands. Awareness on the hazards of static build-up in flammable or explosive areas is on the rise with safety engineers in many areas of industry and in rescue operations. However, the fundamentals associated with potentially hazardous static discharges are highly technical and difficult to understand. Nowadays, many professionals that have to choose protective garments and determine relevant safety procedures are faced with difficult technical issues as fabric technology advances.

The purpose of this article is to clarify the technical background in terms that are easy to understand and provide guidance for choosing the right garments and safety procedures.

Tiny sparks – big consequences 

Not many people working in areas where flammable or even explosive gases or substances are present are aware that by simply moving around they can start a fire. Not only highly explosive gases such as carbonsulphide (C2S) or hydrogen (H2) can be ignited by a static discharge. Also frequently used fuels such as natural gas, propane, kerosene and ordinary petrol can be set alight by small sparks. 

Two recent published cases were accidents at gas stations in the USA. In Spartanburg (Virginia) a woman’s dress caught fire after fuel vapours ignited due to a static discharge from the filling pistol.

At Lackland air force base in San Antonio, Texas a discharge sparked a fire injuring a man while he was filling a gas container. The 56-year-old was admitted to hospital with third degree burns to his legs.
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What is static electricity?
In simple terms, static electricity is a surplus of shortage of electrons in or on an object. Electrons are negative charges. Therefore in case of a shortage it is a called a positive charge, in case of a surplus the electrons create a negative charge. 

Simple rubbing two surfaces and then separating them creates static electricity. The “tribo-electric charging” of the body and clothing cannot be avoided as it happens whenever people move: walking, sitting, moving the arms, etc.  For instance, when standing up from a chair, you can easily raise the body voltage from 0 to 20.000 volts in less than a second.

The charge is called “static” because the electrons are not moving; i.e. there is no flow or current. As long as the charge remains static, there is no hazard. It will however be potentially dangerous when the person moves close to a differently charged object. The charge can suddenly “jump” out in the form of a spark.  Most people will remember sparks jumping off their finger when touching for instance a metal doorknob even other people.

Normal textiles in a dry environment are insulators, which means that the electrons making up an electric charge stay do not move. Textile fibres made from cellulose fibres such as cotton and rayon can absorb humidity and become conductive, so a charge can move around through the fabric.

More importantly, the human body is conductive and has high electrical capacitance, which means that it can store a big charge (many electrons) which can move around quickly. This is especially hazardous when the full charge jumps out of the body in one strong spark.

How to control static electricity?

Since static charging cannot be avoided, the question to be answered is: "How can the risk of a potentially hazardous discharge be reduced?"

The first line of defence against static discharge is to connect the body to ground. When a charge is generated, the electrons can flow out of or into the body and garment without doing any harm. 

A reliable method for grounding the body is by means of a conductive wrist strap connected to ground with a wire. Such wrist straps are widely used in production of electronics, where sparks can damage the micro-electronic circuits that are being handled. 

For obvious reasons a wrist strap is impractical for people that need to move freely, for instance in rescue services, at utilities or in the chemical and petrochemical industry. The most common method of grounding is therefore the use of electrically conductive footwear, where possible in combination with special conductive floors. This method of grounding is however much less reliable than a wrist strap. Dust or dirt under the soles of the shoes can easily interrupt the electrical connection to ground. If a special conductive floor is not available the reliability of grounding is outright questionable. Many examples where grounding is difficult to provide can be given: technicians doing maintenance work of gas pipes, truck drivers distributing petrol, firemen, ambulance personnel at road accidents are often working ungrounded.

Anti-static garments

Garments that are worn in explosion sensitive areas require special anti-static properties. There are several types of anti-static properties.

Surface conductive fabrics: In the past the only mechanism available to reduce the risk of static discharge in garments was to make the garment or fabric conductive (i.e. low surface resistivity), so that an electric charge could flow quickly to ground. This type of conductive fabric conforms to the European norm EN1149-1 and usually contains metal fibres or surface conductive carbon fibres. When this type of fabric is used, then the garment seams will need to be made conductive as well to ensure conductivity throughout the garment.

This anti-static mechanism functions quickly and effectively, but only if there is a connection to ground. If this connection is interrupted, then the conductivity increases the risk of a strong incendiary discharge. Because of the low electrical resistance, the full charge in the body and/or garment can jump out in an instance as a dangerous high-energy spark. 

Inductive fabrics: A better way to reduce the hazards of static discharge is the use of fabrics containing core conductive fibres. These anti-static fibres are usually made from polyester or polyamide, but have a conductive core with carbon or metal. The cross-section of the fibre resembles a normal electrical wire, although much smaller in diameter. A draft test method for these fabrics was recently published: prEN1149-3.

Although the surface of the fabric is not made conductive, the fabric is given the ability to absorb electrical charge and transport it to ground. The charge is absorbed by a mechanism called induction. If a charge appears in the body or on the fabric, an opposite charge is induced in the fibre core. As a result, the charge is locked inside the fabric and will not easily jump out as a strong spark, even when the connection to ground is be interrupted.

Corona discharge: Some inductive fabrics are engineered to avoid high fabric charges by using a third mechanism in addition to conduction and induction. This third mechanism is corona discharging. The anti-static fibres in the fabric act as a kind of antennas in order to exchange electrons with the surrounding air without risks. This happens when the voltage inside the fibre reaches a given level and defines the maximum charge inside the fabric

The effect can be tested on ungrounded fabric by special hydrogen explosion testing (BTTG). 

Inductive fabrics reduce the likelihood of ignition due to a spark, when connection to ground is interrupted. This is why inductive fabrics are usually safer than surface conductive fabrics. Measures for grounding remain necessary as the first line of defence!

� EMBED MSPhotoEd.3  ���








[image: image2.png]


_1107971364.bin

