DGCST108 - Working With Alkaline Substances

Preparation

Accessories to have on hand for the talk are:

· a photocopy, for each participant, of a Material Safety Data Sheet for the most commonly used alkali in the workplace;

· a PVC apron;

· splash-proof goggles or a faceshield;

· rubber boots; 

· PVC or rubber gloves; and

· a Type B respirator or full-face airline respirator.

INTRODUCTION

Every year, hundreds of workers suffer severe and sometimes permanent eye, skin and respiratory damage from exposure to alkalis. 

However, many thousands of other workers, many who have worked with highly dangerous alkalis for years, never experience an injury because they know how important safe work practices are.

We are going to look at how you can avoid being a part of that unfortunate first group.

We’ll be getting a better understanding about:

· what an alkali is;

· how alkalis cause damage;

· how to avoid direct contact with alkalis;

· what the recommended First Aid treatments are;

· operational and maintenance concerns; and

· what to do, in the event of a mishap, to minimise environmental and equipment damage.

Accidents involving the use of alkalis usually occur because:

· we don’t know the health hazards; and

· we don’t know the safe handling precautions.

If a mishap does occur when using an alkali, the outcome can be worse, if: 

· you don’t wear the correct Personal Protective Equipment;

· you don’t know the required First Aid procedures; and

· you don’t follow the correct Emergency Procedures.


“What is an alkali?”


An alkali is a corrosive chemical that can very quickly cause tissue damage by burning or dissolving the skin.


“What scale indicates how corrosive an alkali is?”

The pH of a substance determines if it is an alkali and how corrosive it is.

All alkalis contain hydroxide ions, and it is the concentration of these ions that produce the corrosive effects of alkalis.

A special measurement scale called pH is used to describe the concentrations.

Numbers between 0 and 14 make up the scale, with values greater than 7 representing an alkaline substance and values less than 7 representing acids.

A pH of 7 indicates that a substance is neutral – water usually has a pH of 7.

Each difference of 1 between two pH values, means that one is ten times more concentrated than the other.

For example, detergent can have a pH of around 10.  Since the difference between detergent and water is 3, detergents are 10 times 10 times 10 or 1,000 times more alkaline than water. 

Alkalis such as Caustic Soda or Soda Lye have pH’s of 14, meaning they are over 10 000 times more corrosive than a common household detergent.

The simple rule to remember is:

· if the pH is greater than 7, the substance is alkaline; and

· the higher the pH, the more corrosive the alkali is.

“What are the three forms that you can encounter alkalis in?”
Alkalis can be in a liquid form or solid form and can also become airborne in the form of an alkaline mist.

how alkalis damage the body

“What are the three ways that an alkali can attack the body?”


Alkalis attack the body in three ways:

· 90% through breathing in dusts or mists;

· 9% through contact with the eyes or absorption through the skin; and

· 1% through swallowing.

Alkalis cause severe and possibly permanent damage to body cells by burning or dissolving human tissue.
If an alkali is diluted, the burning sensation may not be as severe and it might take you longer to realise you have been exposed.

If you have been handling an alkali and notice your eyes are irritated or you feel a burning sensation in your lungs or on your skin - GET MEDICAL ATTENTION AS QUICKLY AS POSSIBLE.  Do not ignore the symptoms.

Since alkalis can vaporise, the greatest risk to workers handling them is the inhalation of the mist or dust which could cause temporary or permanent lung damage.

Inhalation symptoms may be delayed with exposure being indicated by coughing, headache and nausea, breathing difficulties and intense thirst.

The burning sensation caused by skin absorption is usually felt immediately, but delayed effects can include a rash, dermatitis or blistering.

Ingestion, although rare, can happen if alkaline solution is left in an unmarked food container, such as a soft drink bottle.  Alkaline dust or mist can get on food so eating, drinking or smoking near where alkalis are being used should be prohibited.

If you have been working in an area were alkaline substances are present, always wash your hands before eating and using the toilet.

how to avoid contact with alkalis

“If you have to handle an alkali, what is the best way to prevent contact?”


The three T’s are a good guide to managing the risk that a highly corrosive alkali presents.  They are:

· Transfer the hazard - or get somebody else to do the job.  This isn’t always practical, but sometimes the answer is to have somebody who has experience with specialised equipment, look after the job;

· Treat the hazard by having good Safe Work and Emergency Procedures, workers who are trained in that area and equipped with the right Personal Protective Equipment for the job; and

· Terminate the hazard by using engineering controls, such as ventilation systems, proper storage areas, and enclosed equipment that is designed for the job.

Obviously, the best of the three is Terminate, but sometimes the location or the frequency of the usage makes engineering controls impractical.

If the next best way of controlling the risk is to Treat it, you must know what PPE you will require. 


Before handling any alkali you should always check out its Material Safety Data Sheet to make sure you have the correct PPE, know about the health hazards, Emergency Procedures, First Aid requirements, and handling precautions.

The Material Safety Data Sheet will tell you about:

· the health hazards - how you would know if you did suffer a minor exposure;

· the precautions for use, including what PPE you will require;

· safe handling requirements, such as how to store, dispose of and transport the substance;

· Emergency Procedures, such as what to do if there is a spillage, fire or explosion, and what the effects to the environment could be; and

· First Aid procedures - so you can minimise the effects of an accidental exposure.

A Job Safety Analysis, which is done to identify all the hazards associated with handling an alkali, serves as the basis for drawing up a Safe Work Procedure to provide even greater control.

FIRST AID TREATMENT

“What is the best way to minimise the effects of an alkali exposure?


The universal First Aid treatment for contact with an alkali is to first rinse the contact area with running water for 15 minutes, and then get medical attention.

Any contaminated clothing must be removed immediately - there is no time for modesty.  Always launder clothing before reusing.

With an inhalation exposure you should immediately leave the area and seek medical attention.

If you have to help someone suffering from inhalation exposure, don’t become a victim yourself.  Use a full-face airline respirator.

If poisoning occurs, do not induce vomiting – the alkali would have caused damage going down and will do the same coming back up.  Dilute the alkali by drinking water and then seek urgent medical attention.

SAFE HANDLING

“Why do we never add water to alkali - always adding the alkali to the water?”

Because of the pH difference between an alkali and water, the small amount of water that is first added to the alkali will result in a violent reaction, resulting in splattering and fuming.  By adding the alkali to water, the greater volume of water prevents such a violent reaction.

Remember, if you want to dilute an alkali spill with water you must:

· wear the required PPE;

· clear everyone else from the area; 

· stay upwind and well away from the spillage; 

· use plenty of water and allow it to run into the spill; and

· never put the water directly onto the spill.  To do so would produce a violent reaction and produce dangerous vapours.

If you have to dispose of an alkali, you should send it back to the supplier.  If that isn’t possible, you should get specialist advice to ensure that you don’t contaminate the environment.

“Why do we keep alkalis away from other chemical substances?”

Alkalis, being corrosive, must always be stored in a shaded, dry, well-ventilated area, away from iron, copper, zinc, aluminium, and tin.  The corrosive action on these metals can form explosive hydrogen gas.

Contact with alkalis and many other substances can cause a reaction that could be violent enough to cause an explosion.

The rule to remember is to store and transport alkalis separately from other substances to prevent them from reacting with each other.

operational and maintenance concerns

“What is the effect on equipment that is exposed to alkalis?”

An alkali, being a corrosive, not only eats away metals but many other materials such gaskets, pump seals, and valve packing, as well.

Care should always be taken around valves, gasket pipe joints, and pump shafts.

Always take work breaks well away from any process equipment.  Spend only as much time in the process area as is needed to get the job done, and then move out of the area.

Tank and pipe walls can become corroded, weak and thin, so never stand on process pipes, or tap on tank walls to see if they contain anything.

“ What must you do to equipment that is exposed to alkalis, before you work on it?”


Before maintaining any equipment that has been in contact with an alkali, you should: 

· flush a closed system with neutralising water – check the rinse water pH for a pH of around 7;

· always rinse exposed parts with water;

· always wear Personal Protective Equipment; and

· put warning signs on the equipment you're working on.

SUMMARY

The risk from alkaline substances can be effectively managed by following safe work practices and referring to product Material Safety Data Sheets.

Accidents involving the use of alkalis can be prevented by being aware of the health hazards and the safe handling precautions.

An alkali is a corrosive chemical that can very quickly cause severe injury.

The higher the pH of an alkali, the more corrosive it is.

Never ignore the symptoms of an exposure – always get medical attention as quickly as possible 

When working around alkalis, personal hygiene is very important.

The Material Safety Data Sheet for an alkaline substance tells us about the health hazards, precautions for use, safe handling requirements, Emergency Procedures, and First Aid procedures.

Always store and transport alkalis separately from other substances, in order to prevent them from reacting with each other.

Always add an alkaline substance to water never the water to the alkali.

Always neutralise equipment with water before working on it.

You have a responsibility to use MSDS’s to ensure that whenever you handle hazardous substances, you manage the risk correctly.
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Hand out sheet 4 - The Material Safety Data Sheet








Further References for the Supervisor/Presenter





National Model Regulations for the Control of Workplace Hazardous Substances:  WorkSafe Australia





Pocket Guide to Chemical Hazards (1990):  NIOSH Publication No. 81-123





Related Australian Standards:


Classification, Hazard Identification and Information Systems for Dangerous Goods – AS1216


Safe Storage and Handling Information Cards for Hazardous Materials – AS2508





TRAINING NATIONAL – CHEMICAL & HAZARDOUS SUBSTANCES 1


Hazardous Substances - ST 103


Material Safety Data Sheets – ST 107








Hand out sheet 2 – The three ways an alkali can attack the body
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Hand out sheet 1 – What is an alkali
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Hand out sheet 3 – The three T’s








Hand out sheet 5 – First Aid treatment








Hand out sheet 6 – Keep alkali’s away from other chemical substances








Hand out sheet 7 – Precautions to take when maintaining equipment exposed to alkali’s
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