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RESEARCH TITLE

Geographical Distribution of Natural Radioactive Materials in
the Western Mountain Region of Libya

Abstract

Measuring natural radiation in specific regions of a country is essential for establishing a baseline
database that enables monitoring potential future changes and assessing radiation levels related to
economic activities. In this study, 50 sites across the Western Mountain region of Libya were
selected, spanning from Al-Aziziyah in the east to Wazzin in the west. The initial radiation readings
showed considerable variation, ranging from 12.8 counts per minute in Biryad to 45.7 counts per
minute in Gharyan. To investigate the causes of this variation, 27 sites were selected for in-depth
analysis. Laboratory measurements were adjusted for background radiation, with values ranging
between 14.1 and 42.5 counts per minute. The samples were prepared for chemical and physical
analyses, and X-Ray Fluorescence (XRF) spectroscopy was used as a non-destructive method to
identify and quantify radioactive elements, specifically uranium, thorium, and potassium. The
concentration of uranium ranged from 2.5 to 62.6 pg/g, thorium from 1.8 to 37.6 pg/g, and
potassium from 0.018 to 6.138 pg/g. Further confirmation was obtained through gamma-ray
spectrometry using an HPGe detector, which clearly revealed the presence of natural radioactive
isotopes: U-238, Th-232, trace amounts of U-235, and the characteristic peak of K-40. A base
radiation map was created for the studied region, showing both horizontal and vertical
measurements to correlate radiation levels with geological formations.

Key Words: Natural radiation, Western Mountain, Libya, Uranium, Thorium, Potassium,
XRF, Gamma spectrometry, Radioactive isotopes, Environmental monitoring.
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Table(l)Shows Radioactivity Levels at different Countries

Researcher country Radiouitivity levels Bqg/kg Reference No.
137CS 40K 236Ra 232Th 238U

Myrik (1983) | USA - - 40.7 | 37.0 36.3 11

Luo (1985) | china - 429 135 224 119 12

Mollah(1986) | Benglades | 6.5 19.6 - 51.8 62.6 13

h
Koster (1988) | Germany - 120- - 11- 47.5 14
700 77

Megumi(1988 | Japan - 75- - 5- S- 15

) 1400 185 130

Moran Ireland - 350 = 37 26 16

(1988)

Sautherland Ireland 10 - 471- - 31.2 31.4- | 17

(1990) 12.6 502 34.4

Sunta (1990) | India - 100 1000 | 7000 | - 18

Zigiang china - 729 69 96.2 - 19

(1992)

Guna (1992) | Hong kong | - 817 147 77 92 20

E.khabis(1999 | Ramadi- 10- - - - - 21

) Iraq 12.0

S.A.AL-T ikriti | Tikriti-lraq | 6- - 22

(1999) 10

A.K.Hassan& | Baghad- 1.83 317.58 | - 15.73 | 13.88 | 23

m.l.mehdi Iraq

2012
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Table (Il): Average Natural Radioactivity At Jabal-Al-Gharbi

(The measurements for ten minutes insitu)

No | Location Geological stucture Average counts/minute
1 |Zintan Dolomite-Lime stone(Nalut S.) 13.4
2 | Zintan Dolomite(Nalut S.) 13.85
3 |Zintan Sand stone(kikla S.) 14.5
4 | Bir-Ayad Gypsum(Bir Ghanam S.) 12.8
5 |yevren Marl(sidi- said S.) 23.45
6 |wazen Sand/clay(kikla S.) 25.6
7 | Nalut Lime stone(Nalut S.) 15.5
8 | Nalut Marl (sidi-said S.) 16.65
9 | Nalut Dolomite (sidi-said S.) 13.5
10 | Nalut Sand (kikla S.) 17.05
11 | Taghma Lime stone-Dolomite(SS S.) 16.95
12 | Taghma Sand/clay(kikla S.) 27.75
13 | Gherian Lime stone-Dolomite(N.S.) 14.35
14 | Gherian Marl(sidi-said S.) 17.45
15 | Gherian Lime stone(sidi-said S.) 153
16 | Gherian Sand Rocks(kikla S.) 16.7
17 | Gherian Lime stone/marl(Bir Ghanam S.) 19.7
18 | Abu Risha Sand stone (Abu Risha S.) 19.05
19 | Abu Risha Phosphorous R.(Abu shiba S.) 29.9
20 | Gherian Lime stone/Dolomite(Azeeziah S.) | 18.35
21 | Gherian Sand Rocks(kirsh S.) 23.8
22 | Gherian Phonolite(Abu Amosh S.) 45.7
23 | Zintan Lime stone/ marl (Teghrena S.) 15.3
24 | zintan Lime stone/Dolomite(Nalut S.) 15.95
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TABLE(Il)[Continued]
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No | Location Geologicgl structure Averag
ec/m
25 | zintan marl Rocks(sidi-said structure) 17.35
26 | zintan Lime —Dolomite stones(sidi-said S.) 14.85
27 | Azeeziah Grey Dolomite Rocks(Azeeziah S.) 16.25
28 | Taghma cross | Gypsum stones(Nalut S.) 15.45
29 |yevren Calcite —Dolomite(Nalut S.) 15155
30 | New zintan Lime Rocks(mezda S.) 15.55
31 | Rijban/Jado Lime Rocks(mezda S.) 15.5
32 |Jado Clay Rocks(sidi-said structure) 18.95
33 |Jado/Jinoun Lime /marl Rocks(Tighrina palace S.) 15575
34 | Rijban/zintan | Lime —stoney Rocks(Tighrina P.S.) 14.75
35 | Rijban Gypsum/clay(Nalut S.) 17.85
36 | Riyayna New sediments(Haj palace cover) 19.15
37 | RiyaynaDown | Lime /Dolomite(Nalut structure) 14
38 | Ghowalish N. | New sediments(Tighrina palace cover) | 17.15
39 | kikla Lime /marl Rocks(Tighrina palace S.) 15.35
40 |lJinoun Sand/clay Rocks(kikla structure) 17.75
41 | shakshook New sediments (kikla S. cover) 14.25
42 | Haj palace Conglomorate(Haj palace structure) 17:2
43 | New Haraba New Deposit/sand/Gravel(mezda S.) 17.3
44 | Tendmere Marl/calcite stones(Tighrina S.) 16.6
45 | Temzene Marl/calcite stones(Tighrina palace S.) | 15
46 | Kabau-up Outcrope Rocks(Nalut S.) 1311
47 | Kabau-Down | New Deposits(Tighrina palace cover) 16.4
48 | Hawamid Broken Rocks New Deposits(Tighrina p. | 16.4
cover)
49 | Pre-Nalut Broken Rocks New Deposits (covers 16:55
Tighrina palace Rocks)
50 | Nalut quarry | (purple/Red)clay (kikla structre) 19.65

www.hnijournal.net

(6) 2231 (6) daal) Ayl g Agluaiy) aslal Alaa 2025 < ssiss s an ) 205 g sSu pad | 210 Anda




HNSJ Volume 6. Issue 6

Ll ( adl Jaad) dddaia 8 dmdal) dadial) 3 gall A1 aad) a5 sl

Table -lll Laboratory measurements of Natural Radioactivity

} s | riestan: | Geological Description And Activity
structure c/m | Ba/Kg
1 | Zintan Dolomitic limestone ({Nalut structure) 15.2 63.3
2 | Zintan Bright Dolomitic stone{Malut structure) 15.6 65.6
3 | Zintan Sand stone {kikla structure) 15.25 63.5
4 Bir-Ayad Gypsum Rocks(BirAl-Ghanam structure) 14.1 58.8
5 Yevren Marl (sidi Al-sidi} 19.9 B2.9
6 wazen Sand/clay Rocks(kikla structure) 17.95 E 74.0
7 MNalut Lime stones{MNalut structure) 16.5 68.8
g | Nalut{A) r' Marl(sidi Al-said structure} 17.8 74.2
g | Nalut(B) Dolomitic stone(sidi Al- said structure) 15.9 66.3
10 | MNalut{Q) Sand (kikla structure) 16.2 67.5
11 | Taghma(R) Dolomitic lime stone(sidi Al-said structure) 14.85 61.9
12 | Taghma(D) Sand /clay stone(kikla structure) 21.5 89.6
13 | Gherian{up) Dolomitic limestone(MNalut structure) 16.4 6R.3
14 | Gherian(R) Marl(sidi Al-said structure) 16.35 68.1
15 | Gherian{R) Lime stone(sidi Al-said structure) 17.15 71.5
16 | Gherian(R) Sand stone layer(kikla structure) 15.35 64.0
17 | Gherian(D) Marl/Lime Rocks(BirAl-Ghanam 5.) 15.4 64.2
18 | Abu Risha | Red sand stone {Abu Risha structure] 20.1 83.8
19 | AbuRisha{Q) | Phosphorous Rocks {Abu shiba structure) 24.3 101.3
20 | Gherian(D) Dolomitic lime stone{Azeeziah structure) 15.0 62.5
21 | Gherian(D) Sand Rocks [kirsh structure) 17.2 71.7
22 | Gherian{(T) Volcanic Rocks{Abu Ghannosh phonolite) 24.5 102.1
23 | Zintan Marl Lime Rocks(Tighrina palace 5.} 14.9 62.1
24 | Zintan(R) Dolomitic Lime Rocks{Malut structure) 16.6 69.2
25 | Zintan Marl Rocks(sidi Al-said structure) 15,9 66,2
26 | Zintan Dolomitic Lime stone(sidi Al-said 5.) 15.35 64.0
Azeeziah Grey Dolomitic Rocks{Azee ziah 5. )
27 | Gravel 14,75 61.5
Querry
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