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Comparison of Tritium Concentrations

WHO’s drinking 
water standard

Japan’s safety 
standards

The concentration of ALPS-treated 
water when it is released into the sea

Bq/L
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Less than 
1500 Bq/L



Physical half-life：12.3 year
Emean :  5.7 keV
Emax : 18.6 keV
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HTOH2O
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Nuclear weapon tests 
(1950-1963)

G-8

Source: BOOKLET to Provide Basic Information Regarding Health Effects of Radiation



G-9

Source: BOOKLET to Provide Basic Information Regarding Health Effects of Radiation



Cited from METI ANRE website（https://www.enecho.meti.go.jp）

Penetrating Power of Radiation G-10

α-particles

β-particles

β-particles 
emitted from 

tritium
γ-rays

Neutrons

However, when you want to 
block β-particles, you should 
use a plastic sheet or an 
aluminum plate.
You should not use a lead 
plate as the first shielding 
material against β-particles.
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Te : Effective half-life
Tp : Physical half-life
Tb : Biological half-life
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H. Matsumoto et al., J Radiat Res., 2021

Metabolism of Tritiated Water in the Human Body
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Comparison of Exposure Doses per Year
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Global avg.
Natural radiation

Japanese avg.

CT scan

From foods

Tokyo to New York

Dental X-ray scan

Exposure dose when the ALPS-treated water is released into the sea
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2 watch factories in Europe in the 1960s

• A factory worker ingested tritium over 7.4 years. 
Exposure dose was estimated at 3-6 Sv.
→ Developed isochromic anemia, and subsequently died of 
pancytopenia.

• A factory worker ingested tritium over 3 years.
Exposure dose was estimated at 10-20 Sv.
→ Died of pancytopenia after following a similar disease as the 
same as above

Tritium Exposure Accidents

Images are cited from KENTEX website（https://www.kentex-jp.com）
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Tritium radioluminescence

Glass tube
Fluorescent paint
Tritium
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