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Validating the Method

• Diluted ketones exhibit near ideal behavior in mineral oil.
• PID is reasonably accurate at measuring liquid- / vapor-phase equilibrium relationships

in different solvents.
• Future experiments will analyze additional ketones in different solvents.
• This data will be included in a practical archive of liquid/vapor-phase equilibrium 

equations of different odorants in various solvents.

Odorants Rarely Follow the 
Law of Proportionality 

• Ketones are volatile chemicals that are typically described as having fruity or 
solvent-like odors and are frequently used in olfactory research

• Characterized by a carbonyl functional group with two hydrocarbon substituents

Results
• Odor studies rely on liquid dilutions to manipulate the vapor-phase concentrations 

of volatile odorants
• Goal: Analyze the relationship between liquid- / vapor-phase concentrations of

ketones using a photoionization detector (PID)
• PIDs use high-intensity ultraviolet light to ionize the volatiles resulting from a liquid 

dilution, yielding a current that is proportional to the vapor-phase concentration
• We are creating a large archive of a vast amount of odorant concentrations in

which ketones will be included
• The liquid-vapor-phase equilibrium equations can be used by other researchers to 

obtain accurate vapor-phase ketone concentrations.
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Odorant Ideal Behavior Mineral Oil
2-Butanone y=1296x1.00 y=25377x0.95

3-Pentanone y=496.1x1.00 y=8508x0.91

2-Hexanone y=152.6x1.00 y=1889x1.00

3-Hexanone y=45.75x1.00 y=312.3x0.85

2-Heptanone y=18.7x1.00 y=100.3x0.90

3-Heptanone y=65.1x1.00 y=429.4x.88

2-Octanone y=24.6x1.00 y=199x0.79

Cyclohexanone y=57.0x1.00 y=798.9x0.93


