DGCST049 - Air Purifying Respirators


Introduction

Unlike other types of hazards, airborne contaminants because of their size or nature are often invisible.  You may not be able to see, feel or even smell them.  An airborne contaminant is any type of material or gas that does not normally occur in the atmosphere. 

Preventing airborne contaminants from entering the workplace and providing adequate ventilation are the first steps that should be taken.  Sometimes this is not possible and respiratory protective equipment must be worn.

An important part of respiratory protection is selecting the correct type of respirator for the type of contaminant.  Certain types of respiratory protective equipment are designed to protect you against some airborne contaminants but not others.

Today we will look at:

· the types of airborne contaminants;

· the types of respiratory protective equipment;

· how to correctly fit and use air purifying respirator masks; and

· how to select the correct type of respirator mask.

Airborne Contaminants


“What are some of the airborne contaminants that you can find in the workplace?


The kinds of respiratory hazards which may require the use of respiratory protection includes:

· particulate contaminants;

· gas contaminants; and

· oxygen deficiency.

Particulate contaminants are tiny solid or liquid particles suspended in the air.

Fumes are solid condensation particles of extremely small size.  Fumes are found in the air where soldering, welding and brazing work is carried out.

Mists are tiny liquid droplets given off whenever a liquid is sprayed, mixed or agitated.  Spray painting is an example of where mists are formed.

Vapours are formed by the evaporation of liquids.  Solvents that are used in spray painting, such as acetone, generate vapours.

Toxic gas is any gas that is capable of producing injury when entering the body in a sufficient concentration.  Examples include chlorine, ammonia, sulphur dioxide, and hydrogen cyanide.

Dusts are solid particles suspended in the air which are created by the cutting, grinding, crushing and handling of solid materials.  Silica dust generated by the cutting of bricks is an example of dust that is particularly harmful to the lungs.

Gas contaminants are toxic gases and vapours which are present in the air.

Oxygen deficiency is not an airborne contaminant but it is a respiratory hazard.  An atmosphere with an oxygen content below 19.5% of the atmosphere is harmful to the human body.  This usually occurs in poorly ventilated areas such as confined spaces.

Respiratory Protective Equipment


The two main categories of respiratory protection are:

· air purifying respirators; and

· air supplying respirators.

Air purifying respirators provide protection by purifying the air supplied to the wearer.  They work by drawing inhaled air through a filtering medium which reduces the contaminant level in the air before it is inhaled by the person.

The advantages of air purifying respirators are:

· they are relatively simple to wear and use;

· they are generally lightweight; and

· create minimal restriction of movement.

The disadvantages of air purifying respirators are:

· they cannot be used in oxygen deficient atmospheres;

· they do not completely remove the contaminant;

· the filtering medium can soon become clogged making it difficult to breathe.


Air supplying respirators provide protection by supplying air or oxygen to the wearer.  The air or oxygen is supplied from a different source than the atmosphere the person is working in.  The air or oxygen is supplied either from a compressor, cylinder or air line.

Air supplying respirators are mainly used for:

· oxygen deficient atmospheres; 

· highly toxic atmospheres where air purifying cannot filter the contaminant level below the acceptable exposure level; and

· where full face and body protection is also required.

We will only be discussing the use of air purifying respirators.

Disposable Respirator Masks


Disposable respirator masks are the simplest of all air purifying respirators. They are made from a filtering material which completely covers the nose and mouth area of the face.

The entire mask acts as a filter and traps dust and particles as the air is drawn through the material.

The mask works under negative pressure, which means that the air is supplied to the mask by the wearer inhaling.

Disposable masks are only designed for protection against certain types of particulate materials.

Class P1 masks are used for filtering dusts such as silica and asbestos.

Class P2 masks are used for filtering out metal fumes from welding.

Disposable masks cannot be used as protection against 

· highly toxic dusts;

· toxic gases; or

· vapours.

Before fitting a disposable respirator mask you should check the:

· mask for any physical damage such as holes in the filter material;

· straps for tension; and

· metal nose clip is secured to the filter.


“How do you check if your disposable respirator mask has a proper seal?”

When fitting the mask make sure that the lower and upper straps are in the correct position and the mask fits tightly against your face.

Test the seal around your nose and mouth by covering the filter mask with both hands and sharply inhaling.  If there is a proper seal the respirator mask should collapse back onto your face.  If there is not a proper seal you will feel an air stream channelling through the leak.  Re-adjust the mask until a proper seal is achieved.

Disposable respirator masks should be replaced as soon as their is any noticeable difficulty in breathing.  Large amounts of dust and moisture can soon clog the filter material.
Never attempt to extend the life of a disposable mask by back-flushing it with air as this will damage the filter material.  Once the mask has become clogged it should be immediately disposed of.

To provide adequate protection the mask must be worn at all times while exposed to the contaminant.  If you have to remove or adjust the mask, leave the contaminated atmosphere.

Half-face Respirator Masks


Half-face respirator masks are similar to disposable mask respirators but have a more complex design and a higher filtering efficiency.

They are made of a rubber or flexible plastic mask and designed to cover the nose and mouth area.  Replaceable filter cartridges are screwed into the mask in front of the inhalation valves.

Half-face respirator masks can be used for protection against particulate contaminants and certain types of gases.  They are fitted with inhalation and exhalation valves.

Half-face respirator masks reduce the level of particulate and gases by passing the contaminated air through an absorbent material contained inside the cartridge.  The absorbent can be charcoal or some other special material.


The three types of particulate filter cartridge are:

Class P1 used for filtering dusts such as silica and asbestos;

Class P2 used for filtering out metal fumes from welding; and

Class P3 used for protection against highly toxic or highly irritant particulate such as beryllium dust.

A gas filter cartridge may be very effective in filtering one type of gas but totally ineffective in filtering out another type of gas, so it is important that you know how to select the correct type of cartridge.

Gas filter cartridges are made from different colour plastic material and labelled with:

· the type of gas they are designed for; and

· their absorption capacity.

The gas type is indicated by a standard letter and in some cases, by the name of the gases they are suitable for.  For example, a type K filter is designed for filtering ammonia.

The absorption capacity is indicated by a class letter or number.  The higher the number the greater the capacity of the filter.

The absorption classifications are:

Class AUS very low absorption capacity filters;

Class 1 low absorption capacity;

Class 2 medium absorption capacity; and

Class 3 high absorption capacity.

Combination particulate and gas filters are also available.  These are used where there is a particulate and a gas contaminant in the atmosphere.  For example, spray painting generally requires a combination filter because of paint mist and solvent vapours being in the air.

Particulate paint mist could rapidly block the gas filter and a particulate filter will not filter out the vapour.

Combination filters can either consist of:

· a gas filter with a particulate filter attached to it on the inlet side; or

· a composite filter which, provides protection against low concentrations of gas, with a built in particulate filter.


“What checks should you carry out before using a half-face respirator mask?”


Before fitting a half-face mask you should check the:

· face-piece for dirt, cracks or tears;

· inhalation valves are clean;

· exhalation valves are clean;

· filter cartridges are fully screwed into the mask; and

· head-straps for tears or broken buckles.

When fitting the mask make sure that the head straps are in the correct position and the mask fits tightly against your face.


“How do you test the seal on a half-face mask?”

Test the seal by covering both filter cartridges with your hands and sharply inhaling.  If there is a proper seal the respirator mask should collapse back onto your face.

If there is not a proper seal you will feel an air stream channelling through the leak.  Re-adjust the mask and check the cartridges are properly screwed in until a proper seal is achieved.

Test the seal again by covering the exhalation valves with your hands and gently exhaling.  If there is a proper seal there should be a slight pressure build up inside the mask.  If there is not a proper seal you will feel an air stream channelling through the leak.  Re-adjust the mask until a proper seal is achieved.

Filter cartridges are affected by the concentration of the contaminant, humidity levels and the breathing rate of the wearer.


When should you replace the filter cartridges on a half-face respirator mask?”

Both filter cartridges should be replaced at the same time when:

· breathing becomes difficult;

· your nose or throat becomes irritated; or

· you detect any odour or taste.

Half-face mask respirators rely on the facial seal to protect you from airborne contaminants.  Facial hair such as beards or stubble prevent a proper seal from being maintained.  Half-face masks should only be used by a person who is clean shaven.

To provide adequate protection the mask must be worn at all times while you are exposed to the contaminant.  If you have to remove or adjust the mask, leave the contaminated atmosphere.

Full-face Respirator Masks


These masks are also made from rubber or flexible plastic face-piece but are fitted with a built in clear perspex lens so that the entire face can be covered.

Full-face respirator masks are fitted with a filter canister which is either connected directly to the face-piece or connected via a flexible tube.

Canisters operate in the same way as cartridges but have a much greater filtering efficiency because of their size and the amount of absorbent material

they contain.

These types of respirator masks are used for protection against highly toxic dusts, gases and vapours, such as Hydrogen Cyanide gas, where protection is required to prevent contaminants being absorbed into the body through the eyes.

The checking and fitting rules for half-face masks also apply to full-face masks.

You must be clean shaven if wearing a full face respirator mask.

To provide adequate protection the mask must be worn at all times while you are exposed to the contaminant.  If you have to remove or adjust the mask, leave the contaminated atmosphere.  With highly toxic gases and dusts even just a few seconds of exposure can result in a fatality.

Selecting the Correct Respiratory Protection

Selecting the correct respiratory protection requires knowing what type of contaminant is present and in what concentrations, particularly with toxic gases, vapours and dusts.

If you are unsure, check with your Supervisor or Safety Adviser who will arrange for atmospheric sampling.

If you know what contaminant is present, but unsure of what type of respirator and filter cartridge to use, refer to the Material Safety Data Sheet which will tell you the correct type of respiratory protection to wear.  Failing this, refer to your Supervisor or Safety Adviser.

Summary

Air purifying respirator masks cannot be used as protection in atmospheres that are deficient in oxygen.

Make sure that you wear the correct respiratory protective equipment for the type of airborne contaminant that is present.

Always check the respirator seal, because without the seal, you are not protected.  Wear your respirator at all times where a contaminant is present.

Change disposable respirator masks, filter cartridges and canisters as soon as you suspect they are becoming clogged or failing to filter out the contaminant.

If in any doubt as to what respirator you should be using refer to Material Safety Data Sheets, your Supervisor or Safety Adviser.
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Hand out sheet 2 – Air purifying respirators








Hand out sheet 3 – Air supplying respirators








Hand out sheet 4 – Disposable respirator masks








Hand out sheet 5 – Half-face respirator masks








Hand out sheet 6 – Filter cartridges








Hand out sheet 7 – Checking a half-face respirator mask








Hand out sheet 8 – Full-face respirator masks
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