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People are exposed to both internal and external radiation from the natural radiation sources. For this reason,
studies determining the natural radiation level are made to detect the effects of radionuclides, that constitute the
natural radiation sources, on the environment and especially the effects of radiation on people and on biological
systems. The most common radiation sources are 238U, 226Ra, 232Th and 40K radioisotopes. In this study, in the
samples of the rock and soil acquired from Amasya Şeyhcui Region, the activity concentrations of 226Ra, 232Th
and 40K are determined by using NaI (Tl) detector with gamma spectrometer and are compared with the limit
values.
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1. Introduction

Radioactive nuclei were created at the beginning of
the universe and having long half-life, are present in the
Earth’s crust. The radiation due to radionuclides, which
are scattered in the depths of the Earth contribute to
daily natural background radiation. These generally oc-
cur in the ground-source materials (stone, soil, rocks,
etc.) in different amounts. The most important part
of that radiation is due to the uranium, thorium and
potassium.

As natural radiation is the largest contributor to the
external dose of the population, it is important to assess
the gamma radiation dose from natural sources [1, 2].
Environmental radiation originates from cosmic rays, so-
lar rays, water and soil. Mankind will not escape from
natural radiation sources in its vicinity. Thus, people are
exposed to continuous radiation. Therefore it is impor-
tant to measure the natural radioactivity and there have
been several works performed to measure 226Ra, 232Th
and 40K activity concentration in different materials [3].

The average annual value of the effective dose of ra-
diation received by way of natural radiation is about
2.4 mSv [4, 5].

High-energy particles from space (protons) from the
Sun are constantly bombarding the world. The density
of cosmic rays near sea level due to the reduced amount
of radiation exposure dose appears to be reduced.

According to UNSCEAR calculations, the annual ef-
fective dose values, resulting from cosmic rays, at ground
level vary around the average of 0.4 mSv [4, 6].

The worldwide average specific activities of 226Ra,
232Th and 40K in the Earth’s crust are estimated as 50,
50 and 500 Bq kg−1, respectively [7, 8].
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2. Method and results

In this study radioactive elements ratio of rock and
soil samples taken from Amasya Şeyhcu neighborhood
were measured. Collected samples were first ground in
the mill in order to obtain powder and sieved and left
at ambient conditions for 10 days. Then powders were
dried in an oven for 24 hours at 100 ◦C. After drying, ra-
diation counts of the sample containers were measured.

Fig. 1. Activity concentration.

Fig. 2. Radium equivalent concentration.
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The samples were weighed and labeled. Sample contain-
ers were tightly closed and heated for a period of one
month to ensure equilibrium of radon in the soil. Before
the measurement of samples, NaI (Tl) detector was cali-
brated with previously known radioactive energy sources.
Calibration was performed using 137Cs (662 keV) and
60Co (1173–1332 keV) radioactive sources.

Fig. 3. Hex value.

Fig. 4. Absorbed dose rate.

Then gamma radiation counts were measured for each
sample during 72 000 seconds using gamma spectrome-
try. Gamma radiation counts of empty sample cups were
taken in advance to account for the background radiation
level.

3. Conclusions

Measurement results are compared with the average
values registered in the world. The obtained value of
the activation of potassium element is higher then the
average, whereas very low uranium and thorium activity
were obtained.
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