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e Bagagall danlall il yaliall ol L(Lilley, 2001;Thabayneh et al., 2016) 4ty ae glad¥) delis oo
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(Beretka and Mathew,1995)  :4Jlll &Mall (385 dslen 3 25 LS dnl (1a dcall
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el gl s dni G s (B5d 2aly e pling) o (e elpgll (8 Luaiaall dejall Lo Clis 5
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(Orgun et al., 2007)
Dr(nGy/h) = 0.462 Agra + 0.604 Amn + 0.0417 Ac  (2)
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—ARa  ATh | Ap
Hex = 370 + 259 + 4810 =1 (3)
The Internal Hazard Index (Hin) Bl skl jhse —4

(Al-Badri and Arar, 2014)

Hp=2Ra 4 ATh | & @)
185 259 4810
Gamma Index (1) LS 5yshd a5 —5
Dl PIa e Hdsall 138 Glaa (Ko Al dadiadl Glagll e 435U WS dadl 5jsha lake Ayl a2dicg jdsal 138
Radenkovic et al., 2009 altl

4g ATh 4;
l=—+—+—"—=1 (5)
150 100 1500

eha (e Biphd @lia 05K MKt aalsll ke e 05 VT i LIS dadl Bjslad isag Aalally aulall gysladl) cilyise of Lle
- ey
AEBLA|y bty
g zsh—3 gl o aga 3, K alh < 7PTh 5 7Ra elea¥) 3 SIll A ad la a5
Lcisiass (11.33£0.82-40.78+2.77) Ba/kg cs (11.0620.18) Bo/Kg s cssiass (6.2:£0.10-26.51+0.44)Ba/kg
sl e (228.83+3.93) Ba/kyg Lacsiass (82.88+1.53-482.45+7.85) Ba/kg (s (24.82+1.75) Barkg
hlid) Al Agenall 8)shadll iydige Ao mngy (1 Jsaall) 5 caidl) 03l b yshadll Ciise Gl 5 5 (s
Ayl 038 (b dugeunal) 8y ghil) cdiba pb gy 1 Jgial

sample No.| Sample ID |Raeq (Bq/Kg)| Dr(nGy/h) Iy Hex Hin
1 S1 59.5 28.8 0.457 0.16 0.191
2 S2 62.72 28.12 0.45 0.169 0.203
3 S3 67.58 31.96 0.51 0.183 0.215
4 sS4 50.7 24.02 0.383 0.136 0.159

5 S5 90.67 40.5 0.646 0.244 0.3
6 S6 61.02 28.32 0.454 0.164 0.189
7 S7 58.56 26.85 0.425 0.158 0.195
8 S8 59.01 26.39 0.425 0.159 0.184
9 S9 64.23 29.82 0.47 0.173 0.126
10 S10 51.81 24.67 0.393 0.139 0.163
11 S11 79.01 36.79 0.593 0.213 0.233
12 S12 62.68 28.99 0.467 0.169 0.186
13 S13 51.58 23.83 0.383 0.14 0.159
14 S14 45.62 20.86 0.33 0.123 0.155
15 S15 62.53 30.52 0.487 0.168 0.19
16 S16 36.89 17.5 0.278 0.099 0.118
17 S17 56.28 25.42 0.408 0.151 0.177
18 S18 44.9 20.59 0.326 0.121 0.154
19 S19 40.78 18.79 0.3 0.11 0.13
20 S20 49.1 23.6 0.376 0.132 0.155
21 S21 104.61 48.05 0.766 0.282 0.341
22 S22 60.95 27.62 0.446 0.164 0.183
23 S23 72.45 33.57 0.541 0.195 0.217
24 S24 83.33 39.93 0.642 0.225 0.245
25 S25 62.24 30.12 0.483 0.168 0.184
26 S26 62.15 27.45 0.441 0.167 0.198
27 S27 53.52 24.45 0.535 0.144 0.174
28 S28 71.99 31.88 0.513 0.194 0.225
29 S29 69.4 32.85 0.526 0.187 0.213
30 S30 90.8 41.66 0.657 0.245 0.316
31 S31 65.79 31.09 0.494 0.177 0.213
32 S32 77.28 34.73 0.555 0.208 0.253
33 S33 58.17 26.82 0.431 0.157 0.178
34 S34 44.1 19.75 0.317 0.119 0.138
35 S35 61.18 27.98 0.45 0.165 0.189
36 S36 67.42 31.8 0.51 0.182 0.204
37 S37 59.45 27.46 0.44 0.16 0.183
38 S38 91.38 42.33 0.678 0.246 0.286
39 S39 66.77 30.46 0.488 0.18 0.209
40 S40 77.36 35.26 0.565 0.208 0.244
41 S41 78.43 36.16 0.58 0.211 0.242
42 S42 60.84 27.29 0.436 0.164 0.199
Average 69.982 32.214 0.522 0.188 0.219
S.D. 13.883 6.537 0.099 0.037 0.048
Min 36.89 17.5 0.278 0.099 0.118
Max 104.61 48.05 0.766 0.282 0.341
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418l Luaiaal) deall (0 K 5 22 Th 5 2°Ra ¢ IS dusail) dablesal) gradage 12 Jg2al)

Sample Absorbed Dose Rates (nGy/h) Sample Asorbed Dose rates (nGy/h)

ID Ra-226 Th-232 K-40 ID Ra-226 Th-232 K-40
522 3.26172 17.58672 7.254549 S1 5.2899 9.14112 14.623773
S23 3.65442 18.33813 12.08049 S2 5.90898 17.58672 5.110752
S24 3.57588 16.69248 | 20.118165 S3 5.49318 14.07186 12.781467
S25 2.8644 11.25252 | 16.319295 S4 3.78378 10.11609 | 10.401231
S26 5.18364 19.34415 3.456096 S5 9.58188 25.32438 6.292947
S27 5.04042 13.36392 6.415128 S6 4.23192 14.54382 9.944616
S28 5.36844 22.51125 4621611 S7 6.41718 14.04702 6.67617
S29 4.39824 14.47551 | 14.371071 S8 4.25964 17.58672 5.029437
S30 12.24762 19.69812 | 10.254447 S9 8.65326 12.66219 8.852493
S31 6.16308 12.66219 12.61842 S10 3.97782 9.84906 11.11722
S32 7.68768 21.10779 6.521046 S11 3.45114 19.69812 14.183421
S33 3.6498 14.77359 8.803704 S12 2.9568 16.17705 10.303236
S34 3.31254 12.97269 3.81972 513 3.37722 13.36392 7.458462
S35 4.10256 16.17705 8.151516 S14 5.48856 10.55079 5.119092
S36 3.8346 14.77359 | 13.596702 S15 3.696 9.84906 17.250039
S37 3.97782 14.76738 9.113118 S16 3.20628 7.03593 7.450539
S38 6.7914 21.80952 | 14.330205 S17 4.46754 15.47532 5.901384
S39 5.06352 17.59293 8.282037 S18 5.59944 10.05399 5.21667
S40 6.04296 20.38743 | 9.390423 S19 3.45576 9.84906 5.755017
S41 5.2668 19.69812 | 11.738133 S20 3.89004 8.43939 11.510034
S42 5.9598 16.88499 4.907256 S21 10.03002 25.06356 13.64424

®Ra-226 ®WTh-232 mK-40
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Jgie e 3 cul€ P2Th 5 2Ra dadall clasill e e sV 58050 Javgia of gitiall cjelsl 33 . (Unscear, 2000)
e LSy ¢ Ldlle sanadll dail) e K asuuilisd) dad i leli) (S24) 5asls dilaie copelal Lo Ludlle saaadll il
(104.61)Ba/Kg oy (S16) Ll 3 (36.89)BA/KY e cansli g yaall Aol clisel Req dad o (1 Jsaall) 3
Onle Canglii a8 DI ddieall dejall dans Wl ¢(4) AL mange LeS5 (69.98)Ba/KY Lamssiass (S21) a8 dall o
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O +(5) AL peage LeSy (32.21) Lawssiass (S21) duall 8 (48.05)NGY/h s (S16) duall 3 (17.5)nGy/h
s (S16) dial) 8 (0.118) (s aiad conglis a8y Lol Llgo dagansall sl e J31 LS Jalall 5ypladll 555
Glisal) paead alal) 5shadll yh5e dad L. (6) ISl 8 cpae LS5 (0.219) dawssiass (S21) duall 4 (0.341)
& (0.282) (s (S16) dsell 5 (0.099) (e Lo aiad Cnglis Cann Ulon i zgacnall Janall (ga Jal ulS 88 sy paall
Ll 8 (0.278) O 4l Canglyi 28 LalS 5j5had yige Lol ¢ (7) I Gane LSy (0.188) Jawssiass (S21) disal)
aill) Jasssia (pe JA1 a9 ¢ maill Gl xagy (8) iy (0.522) Jaesiars (S21) Al 8 (0.766) s (S16)
A Lsiaall Aoyl dpasi 3 0K, 23Th, 25Ra dadiall gl Zpesil e Lol dad ln 3 285 Llsa Loy (maal
Aaiadl) deyall 20 Zoustl) b 5080 Aediall il Aaalise s (9) JSally (2 Jsanll) 8 Aainse o slsgll b
(Blal) )iy Jala adl (e 8)shall Clydse ad ae Allall liuh b 5)shall i sal dgend) il 43lae 23

Liganall Hshadll Clpdise (ams O Ao (pi Cua g yaal) Ghlially Gaall s 5)shall ilydige al Gan (3 dsaall)
\UNSCEAR i (s g (rasall @V arall jolas 8 GlIS Gluhall (any

Aallally ddaal) cpal) (nd cilaalsal) ad ga Ll Wil (b 5y sbaid) hdiba O Ablia G 13 Jsand

Country Raeq (Bg/kg) [Dr(nGy/h)| Iy Hin Hex References
Hebron Palestine 61.2 27.4 0.43 0.3 0.17 Thabayneh et al., 2016
Mali 147.67 66.49 0.52 0.4 Traore et al., 2019
Ras Tanura Refinery (Saudi Arabia) 62.1 29.3 0.453 235 0.156 Al Shahri & El-Taher, 2019
Egyption environmental matrices (Toshki soil) 150.05 68.85 0.41 El-Taher&Uosif,2006
Egyption environmental matrices (Iron ore ) 165.81 71.96 0.43 El-Taher&Uosif,2006
Thi-Qar (Iraq) 85.09 39.9 0.63 0.31 0.23 Najam et al., 2016
Balad city (Iraq) 33.241 17.558 0.091 | 0.0897 Assie et al., 2016
Ur city (Iraq) 75.232 34.498 | 0.542 | 0.27 0.203 Najam et al., 2017
Erbil (Iraq) 127.5 56.95 0.9 0.91 0.34 Samad et al., 2017
Present Study 69.98 32.21 0.522 | 0.219 0.188
Worldwide Average 370 55 1 1 1 UNSCEAR 2000
z i)

A Tasia ol ) gl 8 dempal) Ll A (e Ak Bie (s Y 5RR) Chige Sl 8
s zsacaally Baaaal) dal) Jasgio (o i DI Lo Jacsgio oIS 28 IS5 Tlgo saanall dasdll Jasssia (o Jal cuilS Ragg
W0 dasanall C¥asdll e Hin, Hex la1alls oalall 5sladll cise Gilun il cajglal s @lly ) dilia) el
Lol sag aalsl) slaty ol glabiall @b} dsgunal) (1) WS 8)5had yiige G Jansgia OIS lliSy aalsll jola ol il cun
- W L gl N ard) (g B

(g Cplalad) o oSl Zucalls Lol 4l Jeasall dine 3 dusgpaall 3haliall aoen o b (S Gl dags
O ) alaliall bl dgunall 8)shill Cydse muen CilS i 3hlial @l b g Lt Gyl eha Bpha (ol sas Vs
(UNSCEAR, 2000) .Lule Ly easall doeled¥) lgisdl)

Ry K

cand) 138 oL 8 aales (ge IS My Jemgul) Aasla (3 slal) A0S 3 oLl aud ) ol Sl pais of 23
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Assessment of Radiation Hazards in Soil Samples from some Selected Areas of
Mosul City in Iraq

Zainab N. Hamoo Laith A. Najam
Department of Physics/ College of Science/ University of Mosul

ABSTRACT

Naturally radionuclides that present in soil such as °Ra,***Th and “°K contribute in large
amount of radiation that population exposed in these areas, the assessment of radiation levels is very
important to evaluate radiological hazards due to exposure radiation and comparing these results
with the recommended world average values.

In this study we measure the levels of natural radioactivity of some areas from Mosul city,
north of Irag. We used gamma-spectroscopy Nal(Tl) detector and estimated the activity
concentration levels of natural radionuclides in soil. Results show that the concentration of
radionuclides of #°Ra, %*?Th and “°K was ranged from (6.2+0.10-26.51+0.44) Bqg/kg with mean
value 11.06+0.18 Bqg/kg for “°Ra and between (11.33+0.82- 40.78+2.77) Bg/kg with mean value
24.82+1.75 Bg/kg for *Th, While the concentration radio-isotope of “°K was (82.88+1.53-
482.42+7.85)Bg/kg with mean value 228.83+3.93 Bg/kg.

Radiological hazard Indices were determined according to the activity concentration for these
radionuclides in the areas under study of Mosul city, the results show that the values of Radium
equivalent Req Were ranged between (36.89-104.61) Bg/kg with mean 69.98 Bg/kg which is less
than the recommended world values that mustn't exceed 370 Bag/kg. While the values of absorbed
dose Dr were ranged between (17.5-48.05) nGy/h with mean 32.21 nGy/h which also less that the
recommended world values that equal 60 nGy/h, where the external and internal radiological
indices were ranged between 0.099-0.282 with mean value 0.188 for Hey and between (0.118-0.341)
with mean 0.219 for Hj, ,where these mean values are within the world mean values (not exceed
from one) and finally the results show that the magnitude of gamma index (ly) ranged between
(0.278-0.766) with mean value 0.522 and also these values are less than the world average
(not exceed from one).from this study we can concluded that there is no radiological hazard due to
the direct and continuous exposure of radiation on human and organisms that lives in Mosul city.
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