
Indoor Environments TM 2025 - Radon and Vapor Intrusion Symposium

Indoor Environments 2025 Radon & Vapor 
Intrusion Symposium 

Fort Worth, Texas
October 27, 2025

RADIOACTIVE EQUILIBRIUM

Michael E. Kitto, PhD

mkitto@nycap.rr.com

Publications at Researchgate.Net



Indoor Environments TM 2025 - Radon and Vapor Intrusion Symposium

Radon Reporter         April 2025



Indoor Environments TM 2025 - Radon and Vapor Intrusion Symposium

Naturally occurring radioactive decay series

Parent of series  Parent half-life

Thorium-232    14 billion years

Uranium-238      4.5 billion years

Uranium-235      0.7 billion years  

Neptunium-237 (extinct)  2 million years   
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Isotope     Name Half-life

Rn-222     radon 3.8 days
Rn-220     thoron 1 minute
Rn-219     actinon 4 seconds
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At equilibrium,
all isotopes in 
decay series have
the same activity.

Need to measure
any one isotope to
know other’s activity
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Alpha Particle
4He atom
(~50x faster)

Radon-222

Radium-226
    decay
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Half lives % left
     1     50
     2     25
     3     12.5
     4       6.25
     5       3.12
     6       1.56
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Decay is  e- (0.693/t1/2) * T 
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Uranium glazed tableware (e.g., Fiesta, Vistosa) 
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Contain Uranium but emit no radon
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Radon and 
RDPs

Radon
only

Different radioactive dose potential from each
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Half-lives: 
Strontium-90 is 28.8 years
Yttrium-90 (Y-90) is 64 hours
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