
Acetals in Aerosols

Methylal, the ideal solvent for 
aerosol’s formulas
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• CH3O-CH2-OCH3

• Solvent
• Acetal (not Ether)
• Boiling Point 42,3°C
• High evaporation rate
• High solvent power (comparable to MeCl)
• Miscible with water
• Flammability comparable to Acetone 

DESCRIPTION OF METHYLAL



• Methylal in Water : Limit of miscibility of 33% 
• Methylal – Water – Ethanol: fully miscible in presence of 9% Ethyl Alcohol
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What is an aerosol?
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How an aerosol is filled in?
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Aerosol container:
• Tin plate
• Aluminium
• Glass

Product: 
Usually liquid
Contains all active 
ingredients, except 
propellant

Valve:
To be crimped

Propellant :
• Liquid gas
• Compressed 

gas

• Actuator
• Dust cap
• Batch code



Benefits of Methylal

I. Solubilisation of ingredients
II. Water miscibility
III. Compatibility with propellants
IV. Reduction of particles’ size
V. Optimisation of drying time
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SOLUBILISATION OF 
INGREDIENTS
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Solubilisation of ingredients
In the container:

– Active ingredients (resins, perfumes, insecticides…)
– Solvents
– Propellant: 

If Hydrocarbons : Low solvent power
 Instability
Precipitation
Obstruction
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Solubilisation of ingredients
Solvent Power
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Benefits of High Kauri Butanol
values :

• No precipitation in the dip tube while filling with the
propellant

• Lower cloud point
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Solubilisation of ingredients
Solvent Power



Methylal vs Pentane (e.g. hair spray)
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Solubilisation of ingredients

Solvent Power



Methylal vs Pentane (e.g. hair spray)
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Solubilisation of ingredients

Solvent Power



Solubilisation of ingredients
Methylal versus Ethanol
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Solubilisation of ingredients
Methylal versus Ethanol
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Silicone (DM 500.000)

METHYLAL ETHANOL



WATER MISCIBILITY
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Water Miscibiliy
• Methylal in Water : Limit of miscibility of 33% 
• Methylal – Water – Ethanol: fully miscible in presence of 9% Ethyl Alcohol
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Water miscibility with hydrocarbons
Influence of methylal

• System: Water – Ethanol – Butane 
– Without Methylal:  single phase with 70% of ethanol 

=> only room for 30% of water/hydrocarbons
– With Methylal: single phase with 30% ethanol 

=> much bigger room for water/hydrocarbons
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COMPATIBILITY WITH 
PROPELLANTS
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Compatibility with propellants

Methylal is compatible with propellants

• Liquid propellants: 
– Hydrocarbons’ blends (iso-butane, n-butane, propane) 
– Dimethylether (DME)
– Fluorocarbons (HFC-152 a, 134 a) 

• Compressed gases:
– CO2

– N2O
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Compatibility with propellants
Bunsen Coefficient for main solvents
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Solvent Bunsen Coef

Methylal 9,5

Dioxolane 7,6

Acetone 5,3

Ethanol 2,6

Isopropanol 2,3

Toluene 2,15

Isohexane 1,7

Water 0,82



Compatibility with propellants
CO2 solubility in hydroalcoholic blends

Influence of methylal

21

Formula A Formula B



Influence of Methylal on the solubility of CO2 in 
hydro-alcoholic mixtures at a constant pressure 
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Influence of Methylal on the pressure generated by 
CO2 in hydro-alcoholic mixtures with constant amount 

of CO2 
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PARTICLES’ SIZE
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Particles’ Size 
Viscosity and Surface Tension
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Dynamic viscosity 20°C
(cp)

Surface Tension 
(mN/m)

Methylal 0,3 21,1

Ethanol 1,2 22,1



Particles’ Size
Influence of methylal
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Without methylal With methylal



Particules’ Size
Influence of methylal with 15% hydrocarbons
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Particles’ Size
Influence of methylal with 30% DME
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DRYING TIME
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Drying time
Influence of methylal with 15% hydrocarbons
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Drying time
Influence of methylal with 30% DME
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Applications
 Cosmetic

 Hair Care: Hair spray..
 Toiletries: Alcohol free deodorants… 

 Para pharmaceuticals
 Cooling spray
 Bandaging spray..

 Household 
 Insecticide
 Cleaner
 Air freshener
 Adhesive …..

 Technical
 Paint
 Paint Stripper, Graffiti 

Remover
 Glue
 Lubricant, Grease, 

Deblocking oil…
 Automotive

 Brake, Engine, Rim cleaners
 Lubricant / Oil / Silicone…..
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COSMETICS

HAIR SPRAY
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Product on the market : Hair spray
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COSMETICS

BODY DEODORANT
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• Methylal enhances the compatibility between essential oils,
... and water

• Methylal improves the spray quality by reducing the
particles’ size

• Methylal increases the drying velocity of water-based
products

• Methylal allows to formulate Alcohol-free deodorants

COSMETICS
BODY DEODORANT
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• Cooling spray 
• Plaster spray
• Haemostatic spray
• Insect repellent
...

PARAPHARMACEUTICALS
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Cooling spray
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COMPOSITION :
Butane, Isobutane, Propane, Methylal, Parfum.



Foot deodorant
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Haemostatic spray
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Plaster spray
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Biogaze® Plaster spray contains following ingredients :

* Chlorhexidine digluconaat
* Glycolisch aloëextract
* Cellulose-acetopropionaat
* Di-adipaat
* 2,2,4-Trimethyl-1,3- Pentaandiol di-isobutyraat
* Ethyloleaat
* Isopropylalcohol
* Isobutylalcohol
* Methylal
* 1,1,1,2-Tetrafluoroethaan 



HOUSEHOLD

• Air fresheners
• Insecticides
• Spot removers
• Oven cleaners
• Waxes
• …
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HOUSEHOLD

INSECTICIDE



INSECTICIDES
Specific advantages of Methylal:

• Higher knock-down in solvent-based aerosol insecticides

• Single phase water-based aerosol formula 
(no shaking required before use)

• Boosts the efficiency of water-based formulations by improving 
the penetration of actives into the insect’s hydrophobic 
secretions

• Possibility of CO2 aerosol formulation

• Pump spray insecticides 



Ex: Solvent-based Insecticide formulations for 
flying insects

I26 A
(w/w %)

I26 B
(w/w %)

I26 C
(w/w %)

Bioallethrine 0,075 0,075 0,075

Tetramethrine 0,25 0,25 0,25

Permethirne 0,075 0,075 0,075

Piperonyl butoxide 0,75 0,75 0,75

Methylal 38,85 0 19,42

Isopar C 0 38,85 19,42

Propane butane 60 60 60



Knock-down trials on 800 flies 
after 5 minutes
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Mortality trials on 800 flies 
after 24 hours
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Knock-down trials on 400 mosquitoes
(after 15 minutes)
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Mortality trials on 400 mosquitoes
(after 24 hours)
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Insecticide
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Adhesive spray
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Water-stop spray
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Spot remover
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FUN SPRAY
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• Christmas snow
• Silly string
• Carnival foam
• Glitter sprays



Snow spray
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AUTOMOTIVE
• Lubricant / oil / silicone

• Engine cleaner
• Brake cleaner
• Rims cleaner
• Wax cleaner
• Resin from trees (pine sap)
• ….
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Brake cleaner
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Air Filter Oil
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TECHNICAL
• Paint stripper
• Graffiti remover
• Lubricants
• Mould release agents
• Glues
• Cleaners
• …
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Graffiti remover
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Gasket remover
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Lubricant
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Release agent
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Belt adhesive
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CONCLUSION

Methylal’s benefits for aerosols :

• Eases dissolution of ingredients
• Allows to formulate with all kinds of propellants
• Helps formulating low VOC products
• Enhances spray quality
• Speeds up drying 
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