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In nature, there are some natural radionuclides, especially
those in a series of decays of uranium and thorium, in
rocks and soils. As uranium and thorium, 1sotopes such as
224Ra, 226Ra, and 228Ra would be produced and washed out to
sources of drinking water. The radioactivity concentration
1s affected by local geological and climate
characteristics, ranging from 1 mBq/L (surface water) to 50
Bq/L (groundwater). Regarding the progress of environmental
radiation measurement and the changes in people’ s drinking
habits in Taiwan, this research determined the regional
distribution of radium nuclides in drinking water sources
and bottled water to assist authorities in acquiring the
updated data. We also estimated the contribution of
drinking water to national radiation dose. In this study,
we have established the standard detection protocol for
water samples containing radium isotopes. The results could
be a reference for authority to evaluate the influence of
background radiation on an individual’ s effective dose.
This study completed the following items: (1) The protocol
for the chemical concentration of water containing radium.
(2) Quantification of radium in reservoir water sources
using gamma spectroscopy and (3) Quantification of
radioactivity concentration of bottled water and the water
sample in the water treatment plant.

: Gamma spectroscopy, radium isotopes, drinking water,

national radiation dose
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Abstract

In nature, there are some natural radionuclides, especially those in a series of decays of
uranium and thorium, in rocks and soils. As uranium and thorium, isotopes such as
224Ra, ?*Ra, and ?*®Ra would be produced and washed out to sources of drinking water.
The radioactivity concentration is affected by local geological and climate
characteristics, ranging from 1 mBg/L (surface water) to 50 Bg/L (groundwater).
Regarding the progress of environmental radiation measurement and the changes in
people’s drinking habits in Taiwan, this research determined the regional distribution
of radium nuclides in drinking water sources and bottled water to assist authorities in
acquiring the updated data. We also estimated the contribution of drinking water to
national radiation dose. In this study, we have established the standard detection
protocol for water samples containing radium isotopes. The results could be a reference
for authority to evaluate the influence of background radiation on an individual’s

effective dose.

This study completed the following items: (1) The protocol for the chemical
concentration of water containing radium. (2) Quantification of radium in reservoir
water sources using gamma spectroscopy and (3) Quantification of radioactivity
concentration of bottled water and the water sample in the water treatment plant.
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