
This issue provides basic guidance of changes in the use of refrigerants in the Australian domestic 
and commercial market.

What is a refrigerant?
A refrigerant is usually a fluid capable of 
changes of phase (from liquid to vapour and 
back to a liquid) at low temperatures, used as 
a working fluid in a refrigeration system.

Historically artificial/mechanical refrigeration 
began around the mid 1700’s using diethyl 
ether which boiled in an enclosed container 
under a partial vacuum, absorbing heat 
from the atmosphere around the container 
causing the container to become chilled. With 
further experimentation it was discovered the 
evaporation of highly volatile liquids such as 
alcohol and ether could be used to lower the 
temperature of an object past the freezing 
point of water. Early refrigerants used were 
highly flammable and explosive and in 
some cases even toxic with many deaths 
occurring in and around refrigeration plants. 
Early refrigeration plants were mainly used 
for ice making which was then used in cool 
rooms as the cooling medium, or packed with 
perishable goods for transport. Ice was also 
sold for use in domestic iceboxes.

In the 1930’s the first synthetic 
refrigerants developed were mainly 
based on chlorofluorocarbons (CFCs), 
hydrochlorofluorocarbons (HCFCs) and 
hydrofluorocarbons (HFCs) chemicals. These 
new synthetic refrigerants were designed 
to be non-flammable, non-toxic and were 
considered safe for commercial and  
domestic use.

Refrigerant phase-outs
Move forward some 40 years to the 1970’s 
where it was discovered that some of 
the new safe synthetic refrigerants were 
damaging the ozone layer. This resulted in 
CFCs being phased out of use by 1995.

CFCs were being replaced by newer HCFCs 
and HFCs refrigerants. By 1992 HCFCs 
and HFCs refrigerants were found to be 
green house gases that added to global 
warming. This resulted in further phase outs 
of refrigerants that had a very high global 
warming potential. This phase-out started in 
1996 with a total phase-out by 2016. 

Some HFCs refrigerants are flammable and 
breakdown to form toxic by-products if burnt 
that may trigger their phase-out in the future.

By 2036 79 - 85% of all HFCs are proposed 
for phase-out. 

What happens to existing 
refrigeration plant?
Existing plant that contain phased-out 
refrigerants can still be used. Phased-out 
refrigerants can be stockpiled or recycled for 
future use. 

There are a number of HFCs refrigerants 
that may be used as a drop-in replacement 
for refrigerants that have been phased-out. 
Depending on the plant’s original design there 
may be some reduction in efficiency using 
an appropriate drop-in refrigerant. In other 
cases the plant may need to be replaced 
due to inefficiencies or incompatible design 
parameters (i.e. the replacement refrigerant 
operates at a higher system pressure than 
the original system’s design).

It should be noted that as stockpiles of 
phased-out refrigerants dwindle the cost of 
those refrigerants will increase.

Natural refrigerants
Natural refrigerants are those that naturally 
occur in nature.
• Water (R718) is non-toxic and non-

flammable.

• Ammonia (R717) is highly toxic and 
carries a medium flammability risk.

• Carbon dioxide (R744) is not flammable 
but carries asphyxiation risk and 
operates at high pressures.

Hydrocarbon refrigerants are considered to 
be flammable and include:
• Methane ( R50)
• Ethane (R170)
• Propane (R290)
• Butane (R600)
• Isobutane (R600a)
• Ethylene (R1150)
• Propylene (R1270)
• Dimethylether (E170)

The move to natural Refrigerants
The move away from the traditional 
refrigerant used in the past to natural 
refrigerants may produce a number of 
hazards due to their toxicity, higher operating 
pressures, flammability or a mixture of these 
hazards.

Risk assessments need to be made 
if retrofitting a natural refrigerant in a 
refrigeration system that was not designed 
for the particular refrigerant. 

All refrigeration systems should be designed 
for the particular installation and meet the 
requirements of Australian Work Health and 
Safety Regulations and current Australian 
Standards.

The intention of using a natural refrigerant 
should be reported to your insurer as their 
use may affect your insurance policy.

For more information:  
Contact us at riskengineering@vero.com.au
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