Flammable & Combustible Liquids
We will be looking at the hazards of flammable and combustible liquids, as well as the proper storage and handling procedures for them.  (OSHA Flammable Liquid Standard, 29 CFR 1910.106). [image: image1.jpg]



So, what is the big deal about flammable and combustible liquids?

· Flammable and combustible liquids are easily ignited by any number of sources of ignition.

· Vapors from these liquids can ignite with explosive force.

· They burn readily and give off twice as much heat as a fire that burns ordinary material like paper or wood.  Fires involving flammable and combustible liquids are difficult to put out and are very dangerous.  The temperature of the fire rises quickly, and thick clouds of smoke are produced.  Fires involving flammable liquids also spread quickly if the liquids are spilled.

· Also, flammable and combustible liquids are often materials that are taken for granted and used carelessly.  An example is smoking a cigarette when filling a container or a car with gasoline.  And there are liquids that are very common both at work and at home, such as those found in your garage or garden shed.  You need to understand their hazards and the precautions that should be taken to use, store, and handle them safely.

At the end of this training, you should be:

· Able to Identify a flammable or combustible liquid, describe the difference between them, and know their important characteristics;

· Identify the hazards of flammable and combustible liquids and the types of controls needed to prevent them from igniting; and

· Follow the procedures to safely store, dispense, and handle these liquids, including knowing where to go to get additional information about them.

What are “flammable” liquids?

A flammable liquid is any liquid with a flashpoint below 100 degrees Fahrenheit, or 37.8 degrees Celsius.  The “flashpoint” is the lowest temperature at which a liquid gives off a vapor that can be ignited when mixed with air.  

Flammable liquids are also known as “Class I” liquids.  Examples include:

· Isopropyl alcohol;

· Propane;

· Solvents such as acetone, MEK, paint thinner, and varnish;

· Fuels such as gasoline; and

· Aerosol cans

Combustible Liquids

What are “combustible” liquids?  A combustible liquid is any liquid having a flashpoint at or above 100 degrees Fahrenheit, or 37.8 degrees Celsius.

Combustible liquids are categorized as “Class II” liquids if their flashpoint ranges from 100 degrees to 140 degrees Fahrenheit, or as “Class III” liquids if their flashpoint is above 140 degrees Fahrenheit.  Examples of combustible liquids include:
· Oil and kerosene;

· Greases and lubricants; and

· Oil-based paints

Generally, the difference between a flammable and a combustible liquid is that vapors from flammable liquid can be ignited at a lower temperature than vapors from a combustible liquid.

What is the Hazard?

What is the hazard of flammable and combustible liquids?  These liquids can vaporize and form flammable mixtures with air when:

· They are exposed to air, as when a container of the liquid is left open;

· Leaks or spills of the liquid occur; or

· The liquid is heated or aerosolized.  “Aerosolized” means sprayed or otherwise dispersed in the air as particles.

Degree of Hazard Risk

The degree of hazard risk for a flammable or combustible liquid is determined by:

· The flashpoint of the liquid.  A lower flashpoint means a greater risk of fire or explosion;

· The vapor’s concentration in the air - the higher the concentration, the greater the hazard;

· The presence of potential ignition sources – more ignition sources in the area obviously mean a greater risk; and

· Remember that it’s the vapors that actually catch fire or explode, not the liquid.

The flashpoint is the single most important piece of information you can know about a flammable or combustible liquid.

· It is the lowest temperature at which the liquid will give off enough vapors at the surface to be ignited.

· A low flashpoint means high flammability.  For example, a liquid with a flashpoint of 50 degrees means that the vapors could easily ignite at a cool temperature.

· For flammable liquids, the flashpoint is below 100 degrees Fahrenheit.  This means that many flammable liquids give off enough vapors to be ignited at room temperature, and they give off more vapors when it’s warmer.

· For combustible liquids, the flashpoint is between 100 and 200 degrees Fahrenheit.  This means they do not give off enough vapors to be ignited under normal conditions, but they still should be considered dangerous because they will burn readily if they ARE ignited.

The “flammable range” is the range of concentrations of fuel with air that will support burning, or combustion. 
Not all mixtures of fuel and air will burn.  Some mixtures are too lean, meaning not enough fuel, and some mixtures are too rich, meaning not enough air.

In order to burn, the fuel/air ratio must be in the flammable range.  This is the range between:

· The Lower Explosive Limit, or LEL, of the substance – this is the point at which there is not enough fuel in the air to burn; and

· The Upper Explosive Limit, or UEL – this is the point at which there is too much fuel, and not enough air, to burn.
Measuring whether there are enough flammable or combustible vapors to burn requires using a combustible gas meter.

These instruments measure the vapor concentration in real time and provide a readout expressed as a percentage of the lower explosive limit, or LEL.

For example, a reading of 25 percent LEL means that the fuel-and-air mixture is 25 percent of the way to the lowest fuel concentration that can burn.  That may seem very low, but in fact, a 25 percent reading is considered the point at which a flammable atmosphere may exist.  That’s because the concentration may change, or may be higher at another pint, or the meter may have underreported the concentration.

Never enter an atmosphere that has a concentration of flammable vapors that is greater than 25 percent of LEL.
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There are many potential sources of ignition for flammable and combustible liquids.  These include:

· Lit cigarettes.  For this reason, smoking should not be permitted within 25 feet of gasoline pumps or other areas where flammable liquids are stored or dispensed.

· Welding and cutting operations should never be conducted near flammable or combustible liquids.  Most companies require a “hot work permit” to be completed before welding can be done.

· And static electricity is another source of ignition.  That’s why special precautions should be taken when dispensing flammable liquids, such as grounding objects that could carry a static electricity charge.

Note that most flammable vapors are heavier than air.  They can travel to a distant source of ignition and flash back.

Other sources of ignition include:

· Sparks from machinery such as grinders;

· Internal combustion engines such as forklifts;

· Hot surfaces or machinery – examples are an overheated motor or an industrial oven or dryer; 

· Finally, any sort of electrical equipment, such as panels, conduits, outlets, and wires that might be the location of a short circuit or otherwise produce a spark.
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Warning signs and labels will tell you if you should take precautions because of flammable and combustible liquids.

Warning signs identify areas where flammable or combustible liquids are stored, dispensed, and used.

Individual containers of flammable or combustible liquids are required to be labeled in one of the following ways:

· A DOT, or Department of Transportation, label is a recognizable red color with a white flame in the center and a number 3, which is the number for flammable liquids.  You can see this label on drums and as placards on tank trucks that transport fuels and other flammable liquids.

· An HMIS, or Hazardous Material Information System, label is often found on smaller containers.  These have colors that represent different hazards, with red being the color for flammability.  The number in each color shows the degree of hazard, with 0 being a minimal fire hazard and 4 being the most severe fire hazard.

· A National Fire Protection Association, of NFPA, label is usually found on large containers or tanks.  Like the HIMSI label, the red color indicates flammability, and the numbering system is also the same.

Read the Fine Print

Always read the fine print on labels, and look for special warnings, such as:

· Special handling or storage instructions;

· Inhalation hazards, because many flammable liquids, such as solvents, are hazardous to breath in; or

· Recommended personal protective equipment to wear when handling the label.

The material safety data sheet, or MSDS, is a good primary source for getting more information about any chemical.  MSDSs have several sections containing fire and explosion data. [image: image4.jpg]



· Special storage and handling precautions may be in the MSDS.

· Dispensing instructions might include using proper bonding and grounding techniques.

· The upper and lower flammability limits are the range of chemical concentration in the air that can readily catch fire.

· Reactivity hazards will describe the types of materials that the flammable/combustible liquid should not be stored with.  Oxidizers and acids are typically listed because if spilled and mixed they could generate an explosive mixture.

· The MSDS will also list fire-fighting equipment and methods.

· Hazardous combustion products describe what gases or fumes are given off when the flammable/combustible liquid is burning.
It is important for your safety that you understand the hazards of flammable and combustible liquids.

Prevent Fire and Explosion

Now we can discuss ways to prevent fires and explosions related to flammable and combustible liquids.

· Eliminating ignition sources – open flames, sparks, and arcs from electrical equipment – is the first, most obvious way to do this.

· Eliminate static electricity by grounding and bonding containers of flammable or combustible liquids; and

· Minimize vapor concentrations by controlling temperature, using proper ventilation, using closed systems, and keeping containers closed when not in use.

Using Safe Storage Practices

Use safe storage practices with flammable and combustible liquids.  These include:

· No open flames, smoking, sparks, or welding should be allowed in storage areas with flammable liquids.  If the liquid is stored near electrical equipment, the equipment should be explosion-proof.

· Keep flammable and combustible liquids away from direct sunlight and stored in a cool, dry place.

· The storage area should be well ventilated to prevent vapors from building up; the vents should be from floor to ceiling.
· Store oxidizers and other incompatible materials away from flammable and combustible liquids to prevent a dangerous reaction.

· Use secondary containment methods to make sure any spills are contained.

· And, return liquids to their storage location immediately after use.

Dispense Flammable Liquids Safely

Dispense flammable liquids safely by following these procedures:

· Ensure that the primary container or drum is properly grounded and bonded.  Static electricity can build up between the primary container and smaller containers you are dispensing into.  The storage container should be connected to a grounding rod driven deep into the ground, then connected to the smaller container to prevent static buildup.

· If you use a pump, transfer liquids with a hand pump – use a motorized pump only if it is explosion-proof and grounded.  Plastic pumps may also be used.

· Use only spark-proof tools such as drum wrenches around flammable or combustible liquids.

· Finally, perform transfers of liquids only in well-ventilated areas away from all ignition sources.
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Handle liquids and their containers safely by following these procedures:

· Use only approved containers for small amounts of liquids.  These should be fire-resistant safety containers with self-closing lids.  Never use glass containers for flammable liquids.

· Close containers when not in use.  This helps prevent flammable vapors from building up.

· Label containers properly with information such as the chemical name, manufacturer, and hazards of the chemical.

· Take only the amount of liquid you need for the job, and use it in well-ventilated areas to prevent buildup of vapors. Taking only the amounts of liquid you need will help minimize any fires or spills if they do occur.

Additional safe handling procedures include:

· Put rags soaked with flammable or combustible liquids in approved, closed containers.  The containers must be kept closed to prevent vapor buildup.

· Avoid mixing flammable and combustible liquids, or mixing flammable liquids that have different flashpoints.  Mixing can reduce the flashpoint of the overall mixture, such as adding paint thinner to Number Two fuel oil.

· Do not weld or torch-cut containers that once held flammable liquids.  There may still be vapors in the drum that can ignite and cause an explosion.

Personal Protective Equipment (PPE) [image: image6.jpg]



Personal protective equipment, or PPE, is very important for preventing exposure to hazardous liquids.

· Eye protection:  Goggles should be used if there is the potential for being splashed or squirted.  A full face shield might also be required.

· Hand protection:  Chemical-resistant gloves made of neoprene or rubber are commonly used when working with oils and solvents.  However, be sure the gloves you wear will resist the chemical liquids you are handling.

· Body protection:  Protective clothing such as an apron or coveralls will provide protection against flammable and combustible chemicals, oil, and grease.  Remember that if your clothing gets soaked with a flammable liquid, you should remove the clothing and replace it.

· Lung protection:  A respirator might be needed if the flammable or combustible liquid also gives off hazardous fumes.  Protecting again inhalation hazards is another reason for using these liquids only in well-ventilated areas.

Common First-Aid Procedures

Common first-aid procedures for exposure to flammable or combustible liquids follow.  However, you should always read the container label or MSDS to make sure you are using the right first-aid methods.

· For inhalation of vapors, move into fresh air until symptoms of exposure go away.

· For splashes of liquid in your eyes or face, flush your eyes or face at a designated eyewash station for 15 minutes.

· If liquid splashes onto your skin, wash with soap and water.

· If you ingest the liquid, consult the MSDS, and call a doctor. Different hazardous liquids call for different types of treatment if ingested.
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Fire Response

Know the proper response for fires involving flammable or combustible liquids.

· Removing yourself from danger should be your first action

· Notify others of the fire, by voice or by phone, and trigger the fire alarm.

· Use a Type B fire extinguisher for a fire involving flammable liquids.  Remember that these types of fires are more difficult to extinguish than wood or paper fires.  Fighting the fire with water may just spread the fire.  Read the MSDS or container label for fire-fighting procedures.

· Call for help in fighting the fire.

· The supervisor near the scene should continually evaluate the situation to see if the area should be evacuated.

· Finally, don’t try to fight fires by yourself if they appear to have already involved a structure.  Unless you are a trained firefighter, only try to fight early-stage fires that have just started and appear to be controllable with a fire extinguisher.
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Spill response is important, because no spills of flammable or combustible liquid should be ignored.  Here are the procedures to follow:

· Report the spills immediately; clean up small spills.

· Larger spills require a specialized response team. If the spill cannot easily be cleaned up with rags, towels, or other absorbent materials nearby, call the response team.

· Eliminate all ignition sources in the area:  cigarettes, welding operations, machinery, and electric equipment.

· Evacuate the area to a safe distance.

· Finally, help in the cleanup of a larger spill only if you are properly trained in how to do so.

Your department may have their own facility’s Spill response Plan.  Be sure to check and see.

Key Things to Remember

Key Things to remember about flammable and combustible liquids are:

· These liquids can ignite with explosive force.

· Keep these liquids away from all ignition sources.

· Follow proper storage, dispensing, and handling procedures.

· Use only approved containers that are properly labeled.

· Review labels and MSDSs for additional information about the flammable and combustible liquids you use.
Now, proceed to the test for credit!

