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Abstract:.

This study aims to determine the activity concentrations of radium-226 (Ra’*®) and thorium-232(Th?**?)
radionuclides in soil samples collected from various locations in the Abu-Shiba area, located northwest of
Gharyan city. The study area is characterized by vast agricultural lands, including large farms with a high
density of olive trees, alongside varied mountainous topography at differing distances from the cultivated
areas. which are typically utilized for agricultural activities during the spring season.

Ten soil samples were systematically collected from different locations, prepared, and dried in Marinelli
beakers prior to gamma spectrometric analysis. Measurements were performed using a counting system
equipped with a High-purity Germanium (HPGe) detector, primary and secondary amplifiers, a multichannel
analyzer, and a computerized system for data acquisition, processing, and determination of radioactivity
concentrations.
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The results revealed spatial variation in the activity concentrations of Ra?*® and Th**? across the study area;
Ra?* activity concentration ranged from 12 Bg/kg to 35.8 Bq/kg, whereas Th**? concentrations ranged from
9.4 Bg/kg to 27.5 Bg/kg, with close spatial distribution trends observed for both radionuclides.

This wvariation is attributed to differences in the geological composition and mineral content of the soil.
Furthermore, the findings indicated that the measured activity concentration fell within the internationally
accepted reference limits established by the International Atomic Energy Agency (IAEA)

Keywords: Radium-226 (Ra??®) 1, Thorium-232(Th?*? 2, Natural Activity concentration 3, High-purity
Germanium (HPGe) detector 4, Abu-Shiba soil 5
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Al 16 £ 0.6 0.919.5 6.29+1.42 13.11+0.61 0.0810.004 0.12£0.005
Ar 0.8+15.6 0.5+12.1 32.9+1.07 14.5+0.48 0.084+0.003 0.13£0.005
As 0.7+17.4 1.1+11.7 34.1+1.72 15.1+0.74 0.09+0.005 0.1340.006
B 0.4420.3 0.5£7.8 31.5£0.82 14.1£0.35 0.08+0.002 0.1410.003
B> 0.9+20 0.31£9.1 33.01+1.0 14.74+0.45 0.08+0.003 0.1410.005
B3 0.3+11.3 0.2+11.3 27.5+0.41 12.1+£0.18 0.0740.001 0.10+0.002
Ci 0.3£12.3 0.7+10.1 26.7+1.05 11.84+0.44 0.07+0.003 0.104+0.003
C, 0.149.7 0.4£7.9 2140.58 9.2540.25 0.05£0.002 0.08£0.002
Cs 0.6x14.1 0.2+11.7 30.8+£0.66 13.61+0.3 0.08+0.002 0.12£0.003
Dy 0.2+12.3 0.619.1 25.3+0.88 11.2+0.37 0.06+0.002 0.1+0.003
D, 0.7+15.2 0.7£10.2 29.8+1.22 13.2+0.53 0.08+0.003 0.12+0.005
D3 0.4+10.8 0.3£8.9 23.5£0.59 10.4£0.26 0.06+0.002 0.09£0.003
E, 0.3+25.5 0.6+18.3 51.74£0.91 22.840.39 0.14+0.003 0.240.003
E» 0.1£20.3 0.3+£19.2 47.840.44 20.940.51 0.131+0.001 0.1840.001
Es 0.6+23.8 0.7+18 49.5+1.17 21.940.51 0.134+0.003 0.240.004
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Fi 0.74+23.2 0.2+19.8 51.5+0.76 22.740.35 0.14+0.002 0.240.004
F F2 0.3£21.3 0.7+18.2 47.3£1.05 20.840.44 0.13+0.003 0.18+0.003
F; 0.7+19.8 0.8+15.3 41.74£1.34 18.4+0.58 0.1140.004 0.1740.005
G 0.6+30.3 0.7£25.5 66.8+1.17 29.440.51 0.18+0.003 0.2610.004
G Gy 0.7+33.9 0.6+20.1 62.6+1.11 27.84£0.49 0.1740.003 0.2610.004
Gs 0.8+£31.9 03x154 544091 24.0410.41 0.154+0.002 0.231+0.004
Hi 0.41+20.3 0.3+35.5 71.06+0.59 30.82+0.62 0.1940.002 0.2540.002
H H, 0.7£20 0.2429.3 61.9+0.76 26.940.35 0.1740.002 0.2240.004
H; 0.6+11.3 1.2+17.7 36.6+1.82 15.91£0.78 0.0910.005 0.121+0.006
I, 0.3+13.1 0.519.1 26.1£0.78 11.55%+0.33 0.0740.002 0.11+0.003
I I 0.2t11.8 0.6+10.1 26.2+0.88 11.55+0.37 0.07£0.002 0.10£0.003
I 0.4%15.1 0.3+13.7 34.740.59 15.2540.26 0.09£0.002 0.1440.002
I 0.1+£23.9 0.6+18.9 50.940.86 22.4610.37 0.14+£0.002 0.2040.002
J I 0.8420.15 0.9%+15.7 42.611.52 18.7940.66 0.1240.004 0.1710.006
I3 0.2x18.9 0.4x11.3 35.0610.61 15.561+0.26 0.10£0.002 0.15£0.002
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I L 0.2+11.8 0.6x10.1 0.05740.002
I 0.4+15.1 0.3+13.7 0.075+0.001
I 0.1£23.9 0.6+18.9 0.110£0.002
J 3 0.8+£20.15 0.9+15.7 0.092+0.003
I3 0.2+18.9 0.4+11.3 0.076+0.001
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