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Aerosol Uses & Benefits

“Aerosols offer a wide range of products from mass-market goods such as cosmetic and household products, to 
specific aerosol types dedicated for industrial or medical purposes.” FEA



Origin of CFCs & HFCs



Origin of CFCs & HFCs

In the 1920s, refrigeration and air conditioning systems used compounds such as ammonia, chloromethane, 
propane and sulphur dioxide as refrigerants. Though effective, the compounds were toxic and flammable, and 

exposure to them could result in serious injury or death. A team of chemists at Frigidaire led by Thomas Midgely Jr. 
(1889-1944) worked to develop non toxic, non flammable alternatives to the refrigerants.



CFC Propellant Use 1977

European aerosol production 1977 was 1,874,000,000 units



Key Properties of CFC Propellants

The Aerosol Handbook M Johnson

Non-flammable

Low toxicity

Wide range available

Density (high)

Inexpensive



Key Physical Properties of CFC/HFC

The Aerosol Handbook M Johnson

Density

Kauri-Butanol Solvency

P11 co-solvent

Water solubility

Vapour pressure



Ozone Hole

https://www.acs.org/content/acs/en/education/whatischemistry/landmarks/cfcs-ozone.htm



The Implications -1978



A Formulator's Guide -1990



New Propellants

 EPN600/S2-89/062 Feb.1990



Formulation Challenges

Flammability

Cost

Availability

Toxicology

Solvency

Compatibility - stability

Corrosion

Water-oil emulsions

Performance

Shelf-life

Sensory - olfactory



Formulation Challenges



Stokes Law
u = 2gr2(d1-d2) / 9ŋ

Sedimentation rate, u

Viscosity of continuous phase, ŋ
Droplet radius, r

Acceleration of gravity, g
Density of dispersed phase, d1
Density of dispersed phase, d2



Next Challenges

Global Warming Effect – CO2 levels

Volatile Organic Compounds - Ozone

Indoor Environment – health effects

Sustainability

Costs and supply



Carbon Dioxide

The Aerosol Handbook M Johnson



VOCs  Ozone→

European aerosol production in 2012 was 5.535 billion units, and 5.271 billion units in 2020,
According to FEA 2021.



Compressed Gases - Challenge

Source: Coster



Compressed Gases -> Refill-Reuse



Compressed Gases - Refill-Reuse



Refill-Reuse Spray Performance



Aerosol Handling and Storage





Back Up



Properties of CFC/HFC Propellants

The Aerosol Handbook M Johnson



Physical Properties of CFC/HFC

The Aerosol Handbook M Johnson



Key Physical Properties - Density
Density (1.10 to 1.59)

The Aerosol Handbook M Johnson



Key Physical Properties - Solvency

The Aerosol Handbook M Johnson



Solvency - (Kauri-Butanol)



At ambient temperature, the density of the propellant, 1.206 kg/L, is higher than that of the phospholipid microparticles, 1.066 kg/L, and lower 
than that of the drug crystals, in this case, glycopyrrolate, 1.372 kg/L; therefore, if the drug and porous particles were not attached to each 
other in the co-suspension they would separate over time, i.e., the drug crystals would sediment, as shown in the left vial in Figure 2, and the 
porous particles would cream. However, even when gravitational acceleration was amplified 200-fold by centrifugation, no drug crystals 
sedimented, but rather rose to the surface together with the phospholipid microparticles, as can be observed in the right vial in Figure 2.

Emulsion Technology

 dx.doi.org/10.1021/la302281n | Langmuir 2012, 28, 15015−15023
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