Juasall Aaals

astal) Al

Ul (44 :\Apﬁ\ :\aﬂ\ (e el QA daadal) dadiall Clgil) asadl
Jagall dbda A ciawdl Jalaa

Ol ] Ao

%1%
and das) dul ) giSal) AuY)

av.vyy 21445



]

-~

dadAll

b Al lasill de i) Hhall 2 ) Janay oo lady) Llaall Gl Gl oda (e
Aladlas A claall Ciaw ey gl g0l Ciiaws Jare (e d@ll 3haliall (e 4l e
Eishll aaal @llg ((HPGe) sslall e aguilajal) CadlS ae LalS dadl dilidas pladials gy
el by Al 3hliall 8 e lesY)

, 22Th , 2?%Ra)~ dbaaly daclically dueadall dedall clagill dae gill ddledl] uld 5 3)
asbll Ale Jhe LS Aasl duelasY) Hlaladll cilydise lusy il cilie b (YCs , ¥K
((AEDE) Ligiudl il e pall ¢ 8l<a5 ¢(Dy) elsgll (b imianll dojall Jaaas ¢(Raeg)
é3a9 (ELCR) sbaall sas ol ypaally Lila) ydais (AGDE) daluslall sazll L58IEa0) de yall
Yo pan o3 a8 (ayall 13gls o(Iy) LolS Al (ggica ydgas «(Hex sHin) salally A3l 5)5kaal)
2 shaall Ciian duare e A 10 5 (aaagill Giealy e Jaray ) Bhalial) (e A
Lo Ailaa b ilal) ales dals

, YK, B2Th , 2°Ra) duelially dueplall dedall cilassdl) 8 dae sl Llledl) Jase ¢
(+IY0 Nov.Ae TN E NY.YA)Bg/kg il il i Jane i e 8 (P7Cs
r sl (Ao

AVAV)Ba/kg 1 op sbhasll ciew dere g Glie 8 deqll Akl Jaxe LS
Ssll Ao (P7Cs, YK, 22Th, 2Ra)d (V.0 (1 0A.FT A Y.¥A

ShLaal iy s5as cphidl A5 clie 8 dedall gl de il & ledl) mil )
OSar ity (UNSCEAR U (e 4 (omsally bdlle Joatall aall (pain dushyall 020 b e ey
bl 28 ciand) dalaa A cplalad) Jlaadl Ao duelad] dnia Hllie dgag are ) g lna)
2 o) Al il due il Adledll Y den pd Al 7 LS cadlpal) @l a il )y

cs (S dlie ity Lallally sl Gisadl (e 230 e dudyall 038 Lgide Jganal



CAl e b Al dadial) Clugl oo Desiall dadall plall 2l wd Glas
sl (e (£.0A VoY A wikgp (oo (YK 2PTh 2PU) daid) shall 2l (LS
zll d La (Y2 YW/KE)P (A (Qrotar) deaiall SN 3lad) cailSy ¢ Ggaly Criaw Jane (b
, ALY, ADY) wikgp oa Jalall ales Jese Lo e 8 dadial) Glaogill Aa il 5)hal)
(Y)-Yow/kg)p & (Quotat) LS 8)ally sl e (K ,%2Th 28U (£.Y
Oalally eaydilly elpiTY) Jalaa g Javesslly JaseiallS liball ilan¥) cilyarial) Gl 5
Jlailly Ogaopnd BLaY) Jalae aaa 255 «Q-Q Ladadias (523 ajsilly Bgaiall aladay
hele lgans aa dlaljiag camb ays i3 dbilasy) ) of gy Al mElal (g shial)

. 137CS



— Abstract A —

Abstract

This study includes measuring the radioactivity and the radiogenic heat
production (RHP) of the radionuclides in soil samples from Badoosh cement
plant and AL-Hadbaa cement plant in Nineveh governorate, by using gamma

spectroscopy with high purity germanium detector (HPGe).

The specific activities of natural and artificial radionuclides represented
by (?*°Ra, 232Th, K, ¥’Cs) in soil samples as well as The gamma radiation risk
indices were calculated, values like Radium equivalent (Raeg), air absorbed dose
rate (Dy), annual effective dose equivalent (AEDE), annual gonadal dose
equivalent (AGDE), life time cancer risk (ELCR), external and internal hazard

index (Hex, Hin), and Gamma radiation level index (I).

For this purpose, 25 samples were collected from the soil around Badoosh
cement plant and 15 samples were collected from AL-Hadbaa cement plant in

Haman AL-Alil Sub district in Nineveh Governorate.

The average of the specific activity of the natural and artificial
radionuclides (**°Ra, **Th, “K, '¥’Cs) in soil samples from Badoosh cement

plant were (12.78, 16.14, 153, 90, 0.635) Bg/kg respectively.

The average of the specific activity of soil samples of AL-Hadbaa Cement
plant for (**Ra, 2**Th, *°K, ¥’Cs) were (11.17, 13.38, 158.36, 1.52) Bq/kg,
respectively. The results of the specific activity of radionuclides of the soil
samples in the two regions and the radiation hazard indices in this study were
within the internationally accepted limit recommended by UNSCEAR. Thus, it
can be concluded that there are no radioactive hazards on workers in the cement
plants under study, as well as the population near those sites. The results
obtained for the average of specific activity of radionuclide in this study have
been compared with the local and international researches and they were well

comparable.



— Abstract B ——

The radiogenic heat production values of natural radionuclides have been

calculated, for Badoosh cement plant the values of (**°Ra, 2**Th, “°K) were

(9.85, 10.17, 4.0A) pw/kg, respectively, with total radiogenic heat production

(Qrotal) of (Y£.12 pw/kg) . For AL-Hadbaa cement plant those values were (8.61,

8.43, 4.20) pw/kg for (**°Ra, 2**Th, *°K) respectively, and the total radiogenic
heat production (Qwtar) was (21.25 pw/kg) .
Finally, the statistical data quantities including: mean, median, skewness,

kurtosis, box plot, frequency distribution, (Q-Q) plots, Pearson’s correlation

coefficient and cluster analysis were calculated for our study results.
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