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ABSTRACT

In the present work Eleven soil samples were collected from the area within two kilometer Adigudem City, Tigray Region,
Ethiopia.. Solid state nuclear track detectors (LR-115 type 11) have been used to measure the effective radium content in soil at
Adigudem City. Etching was done with 2.5 N NaOH and optical microscope was used with the purpose of counting of alpha
particle tracks. Results obtained shows that the values of effective radium content vary from 10.75 to 42 Ba.kg™ with a mean
value of 25.9 Bg.kg™ and standard deviation of 9.81Bgkg™. Radium concentration has been found within the safe limit as
recommended by a group of experts of the OECD. The results reveal that the area is safe as far as the health hazards due to
radium content and radon exhalation rate.
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INTRODUCTION work “Sealed Can Technique” is used by using LR-115 type
Radium is a radioactive element that occurs naturally in the Il plastic track detectors. The radon exhaation rate and
earth’s crust. Radium in its pure form is a silvery-white heavy radium is being measured for the first time in Adigudem,

metal that oxidizesimmediately upon exposureto air. Radium Ethiopia according to the best of our knowledge. The
has a density about one half that of lead and exists in nature motivation of work isto measure radiological healthrisk level
mainly as radium-226, although several additional isotopes of radon exhalation rates and radium in this area. A distance
are present [1]. Radon, a gaseous product of radium, is of 24 km had been covered in this study performed.
odorless, colorless and tasteless. Soil is the prime source of Description of the Study Area

uranium and it is used as the building materials. As a result The study area, Adigudem, is located in south eastern part of
radon reaches us through these building materials. Radon Tigray. Adigudom town is the capital city of Wereda Hintalo
(%2Rn) is a decay product of radium (*?°Ra) which decays Wajerat. It is 37 km south of Mekelle city and 746 km from
after completing its half-life (3.83 days) directly into its Addis Abeba with location of latitude 13°14’50”N, and
progeny. Radon varies in different quantities in different longitude 39°30°53"E.

materials and place to place, because radon is chemically un- The climate of the areais extremely cold in summer and very
reactive, it freely moves between particles of building hot in winter. Three types of soils have been found which are
materials (like soil, rock and sand etc) to the soil surface [2]. : Clay

Radon has carcinogenic effect, in fact; it is the first known . Sand

cause of lung cancer among nonsmokers [3,4]. In the present . Silt
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Figure 1: Description of the study area

MATERIALSAND METHODS

Eleven soil samples were collected from different places of
urban area of Adigudem town by grab sampling method.
Sealed Can technique has been used. Soil samples were dried
in an oven at 110°C for three hours and then dried samples
were grinded and sieved in a 200 mesh sieve.150gm of fine
powder of soil sample was placed at the bottom of a
Cylindrical can of size 7 cm x 10 cm and kept sealed for a
period of three weeks to get equilibrium between radium and
radon progeny. After that the top of can was fitted

with 2.5cm x 2.5 cm size of LR-115 plastic track detector and
can was left sealed for a period of one month’s Detectors were
washed with distilled water properly. The tracks were
observed and counted by using microscope with a
magnification of 400x.The radium concentrations were found

by using this formula[5]:
G\_2&r GdhAd
CRB(Bq.kg 1)= ——
KT, M g

Where M (M=0.150) is the mass of the soil samplein kg, A
(A=3.85x107%) is the area of cross-section of the canin m? h
is the distance between the detector and top of the solid
sample in meter. The mass exhalation rate of the sample for
release of the radon can be calculated by using the
expression[5]:

1 - a .. 01
E,(M)Bakgdt)=C -5

C .
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The surface exhalation rate of the sample for release of radon
can be calculated by using the expression [5];

@ 01UM

- U~
IRnﬂTeGA

E, (S)(Bam2.dt)= SCR
e

RESULTSAND DISCUSSION

The values of radon exhalation rate in terms of area and mass
and radium in soil samples from Adigudem, Ethiopia, are
depicted intable 1. It is clear from the table that the values of
effective radium content vary from 10.75 to 42 Bg.kg™ with
amean value of 25.9 Bg.kg™ and standard deviation of 9.81
Bgkg™. The table also presents the value of mass exhalation
and surface exhalation rates of radon of soil samples. The
mass exhalation rate has been found to vary from 0.29 x 107
to 1.13x107° Bg.kg?.d?® with a mean vaue of 0.7x107°
Bg.kg™.d™? and standard deviation of 0.26x107° Bg.kg™.d™*
The surface exhal ation rate has been found to vary from 11.30
X 1075 t0 44.03 x 10~° Bg.m2.d"*with a mean value of 27.1 x
10 Bg.m=2d? and standard deviation of 10.21 x 10°°
Bg.m™2.d™. The values of effective radium content are less
than the permissible value of 370 Bg.kg™* as Recommended
by Organization for Economic Cooperation and
Development. Hence, the result shows that this urban areais
safe as for as the health hazards of radium is concerned. And
soil may be used with purpose of construction of houses.
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RESULTSAND DISCUSSION

The values of radon exhalation rate in terms of area and mass
and radium in soil samples from Adigudem, Ethiopia, are
depicted intable 1. It is clear from the table that the values of
effective radium content vary from 10.75 to 42 Bq.kg™ with
amean value of 25.9 Ba.kg™ and standard deviation of 9.81
Bgkg™. The table also presents the value of mass exhalation
and surface exhalation rates of radon of soil samples. The
mass exhalation rate has been found to vary from 0.29 x 107
to 1.13x107° Bg.kgt.d? with a mean vaue of 0.7x107°
Bag.kg™.d™* and standard deviation of 0.26x107° Bg.kg™.d™*
The surface exhalation rate has been found to vary from 11.30
X 1075 t0 44.03 x 10°° Bg.m™2.d *with a mean value of 27.1 x
105 Bg.m™2.d? and standard deviation of 10.21 x 107°
Bg.m™2.d™. The values of effective radium content are less
than the permissible value of 370 Bg.kg™* as Recommended
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Development. Hence, the result shows that this urban areais
safe as for as the health hazards of radium is concerned. And
soil may be used with purpose of construction of houses.

CONCLUSION

1. It is concluded from our measurements that the Radon
concentration in soil air varies considerably and the kind
of soil plays an important role. With the help of the table
given below we conclude the clay type soil has more
concentration of radon than the silt type soil and silt type
soil has more radon concentration than sand.

2. Radium concentration has been found below the safe
limit of 370 Bg/Kg as recommended by a group of
experts of the Organization for Economic Cooperation
and Development (OECD). So, it is concluded that the
areais safe as far asthe health hazards due to radium and

by Organization for Economic Cooperation and radon exhalation rate.
S.No. Sample Soil type P . Cr. E, (I\/I )XlO's E, (S)XlO'S
code (track density)
1 S-06 Sand 4,640 19.49 0.52 20.26
2 S08 Clay 8,208 34.47 0.92 35.84
3 S03 Sand 3,968 16.67 0.45 17.53
4 S05 Silt 6,176 25.94 0.70 27.27
5 S07 Clay 10,000 42 1.13 44.03
6 S04 Sand 2,560 10.75 0.29 11.30
7 S-09 Sand 5,392 22.65 0.61 23.77
8 S01 Clay 7,520 31.58 0.85 33.12
9 Sl Sand 3,264 13.71 0.37 14.42
10 S02 Clay 9,280 38.98 1.04 40.52
11 S10 Silt 6,800 28.56 0.77 30.00
Maximum 42 1.13 44.03
Minimum 10.75 0.29 11.30
Mean 25.9 0.7 27.1
SD 9.81 0.26 10.21

Table 1: The values of radium concentration and radon exhalation ratesin soil samples of Adigudem
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