
The Last Frontier

Odors in the Indoor Environment

Alice Delia, PhD

Laboratory Director

Prism Analytical Technologies

a.delia@pati-air.com





An Odor Is …



… the basics of 
volatile organic 

compounds 
(VOCs) and odors

Understand

… the world of 
odor 

characterization

Explore

… odor sources 
based on 
chemical 

information

Identify



What is a VOC?

Volatile Organic Compounds

Contains Carbon and Hydrogen

Size: 6 – 16 Carbons
OR

Boiling Point: 50 – 250 °C



Functional Groups
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Butane
Diethyl

Butanone
Butan-2-one

Methyl ethyl ketone (MEK)
Methyl acetone

Butanal
Butyraldehyde
Butaldehyde
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Odor Sources

Plants

Animals

Trash

Furniture

Building Materials

Food



Recognition

Identify Specific Odor

Odor

Respond to Odor

Detection

Detect Odor without 
characterizing it

50% of …



0 – No Odor
1 – Very Weak 

(Threshold)
2 – Weak
3 – Distinct
4 – Strong
5 – Very Strong
6 – Intolerable
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Henning



Perfume



Perfume



9 * -- Sulfur dioxide

0.47 Rotten eggs Hydrogen sulfide

210 Sulfide Carbon disulfide

210 Green/sweet Acetaldehyde

1000 Pungent Formaldehyde

2.1 Pungent Methyl mercaptan

47 Medicinal Phenol

0.21 Fishy, pungent Trimethyl amine

210 Burnt sweet Acrolein

* All concentrations are in parts per billion (ppb)
G. Leonardos (Odor Threshold Determinations of 53 Odorant Chemicals)

Concentration
(ppb)

Character Compound





Odor vs Chemical

Odors are perception of the 
physiological process

Chemicals (VOCs) are what starts that 
process

Odors and physical symptoms are both 
effects

Odor compound may or may not be 
responsible for physical symptoms; there 
is no specific relationship linking the odor 
to other effects



What Causes Release of Chemicals

Damage
Cut
 Decomposition/decay/death

Chemical conversion 
(e.g., photosynthesis, plant respiration)

Stress

Attract or Repel
Pheromones







Esters



Terpenes



Odor Chemistry – Seaside 

© CompoundChem



Odor Chemistry – Waste 

© CompoundChem



Odor Chemistry – Roses

© CompoundChem



Odor Chemistry – Wet Dog

© CompoundChem



Good Smells vs Bad Smells



… the basics of 
volatile organic 

compounds 
(VOCs) and odors

Understand

… the world of 
odor 

characterization 
and measurement

Explore

… odor sources 
based on 
chemical 

information

Identify



Sense of Smell



Facets

Sources
Thresholds
Intensity
Tone
Character



VOCs

C and H
Volatility
Temperature
Humidity

Functional Groups
Specific Order







Terms
Odorant – substance capable of eliciting an olfactory response
Odor – sensation resulting from stimulation of the olfactory 
organs

Detection Threshold – 50% can identify presence of odor or 
odorant without characterizing it (smell something but can’t say 
what it is)

Odor Threshold – concentration at which 50% of the individuals 
exposed to the odorant respond

Recognition Threshold – 50% identify odorant or odor

Odor Adaptation – process by which one becomes 
accustomed to odor 
Odor Fatigue – total adaptation occurred through prolonged 
exposure
Odor Tenacity – persistence; time odor remains perceptible
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