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IIPUPOIHA PANIOAKTUBHICTD 3PA3KIB IPYHTY
Y BUBPAHUX PAHOHAX ITPOBIHIIIT HIHEBIS, IPAK

AKTHBHICTB IIpUpoAHUX pamionykmiais 232Th, ?2°Ra, %K Tta '¥'Cs 6yna Bu3HaueHa 3a JOIOMOIOI0 FaMMa-CIIEKTPO-
MeTpii y 3pa3kax IPYHTY 3 YOTHPBOX perioHiB y mpoBinImii Hinesis Ha miBHiuHOMY 3axomi Ipaky (Tall Kayf, Badush,
Al-Hamdaniya, Hammam Al-alil). BukopucroByBaBcs aeTektop i3 repmanito Bucokoi uncrotu (HPGe) 3 BimHOCHOHO
edpexrusHicTioO 50 %. [TuToMa pagioakTHBHICTH 3pa3KiB 3Haxomunacs B mexax 1,75 - 45,56, 8,63 - 43,72, 147,92 -
502,49 i MDL - 69,32 Bx/kr BiamoBigHO, Ha BHOpaHUX AUIsHKAX. OOYMCIIEH] IHACKCH MOTCHIIMHUX PaJiOIOTIYHAX
PHU3UKIB UL 3I0pOB’S; €KBiBaJIeHTHA AaKTWBHICTH pafnifo (Raeq) 3Haxommmacs B mexax 40,33 - 122,12 Bx/kr.
[HTEeHCHBHICTH MTOTJIMHEHOI J03U B MOBITPI TakoX Oyya po3paxoBaHa Ui 3pa3kiB; BoHa Oyina B Mexkax 20,51 - 56,72
ul p/rox. Iuaekc 3oBHimHBOTO pr3NKy (Hex) 3HAXOMMTHCS B miamasoni 0,11 - 0,33, inmekc BHyTpimabOT0 prsuky (Hin) —
y mexax 0,13 - 0,4, a ramma-iagekc — 0,32 - 0,89. Takox Oyyo po3paxOBaHO PiYHY CKBIBAJICHTHY €(DEKTUBHY O3y
(AEDE), piunnii exBiBaieHT roHagHoi 1031 (AGDE) ta mammumkoBuit pusuk paky (ELCR); ixHi miana3oHA CTAaHOBUITH
25,15 - 69,56, 151,63 - 396,05 Ta 0,09-10° - 0,24-10°° BigmosizHo. JlaHe MOCHiIKEHHA MOKa3alo, MO padialiiHOI
HeOe3IeKH I HACEIeHHS, 3yMOBIICHOI IPUPOIHUMHE PaTiOHYKIiJaMH B 0OpaHUX paliOHaX, HE iCHYE.

Kniouosi crosa: KOHIEHTpalish aKTUBHOCTI, raMMa-CIEKTPOMETPisl, IHAEKCH PHU3HKY, TPUPOIHA PalliOaKTHBHICTD,
nerektop HPGe.
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ECTECTBEHHAS PAJHOAKTUBHOCTD OBPA3IIOB I'PYHTA
B BBIBPAHHBIX PAMOHAX TPOBUHIIMU HUHEBUA, UPAK

AKTHBHOCTb INIPHPOAHBIX paauonykmuaoB 232Th, ?2Ra, K u ¥’Cs Obuta ompeseneHa C MOMOIIBIO raMMa-
CIEKTPOMETPHHU B 00pa3Iax MOYBHI U3 YETHIPEX PETHOHOB B MPOBHHIMN HuHeBHs Ha ceBepo-3amaae paka (Tall Kayf,
Badush, Al-Hamdaniya, Hammam Al-alil). Mcnonb3oBancs merektop u3 repmanusi Bbicokoi umctoThl (HPGe) ¢
oTHOcHTeNbHOU d(hdexkTuBHOCTRIO 50 %. YIenpHas paanoakKTUBHOCTH 00pa3IoB HaXxoAmWIack B mpenenax 1,75 - 45,56,
8,63 - 43,72, 147,92 - 502,49 u MDL - 69,32 Bk/Kr COOTBETCTBEHHO, Ha BRIOPAHHBIX yyacTKax. BhIUHCICHBI HHACKCHI
MMOTCHIMABHBIX PAJNOJIOTUYECKIX PUCKOB JJISl 3I0POBBS; SKBHBAJIEHTHAsl aKTUBHOCTH paans (Raeq) Haxomumack B
npegenax 40,33 - 122,12 Bx/kr. MIHTEHCHMBHOCTH MOTJIONICHHOW 03Bl B BO3AyXE TakKke OblIa pacCcuMTaHa st
00pa3noB; oHa Obua B npenenax 20,51 - 56,72 ul'p/a. Unnekc BremHero pucka (Hex) HaxomnTes B quamnasone 0,11 -
0,33, unaexc Buytpernero pucka (Hin) — B npeaenax 0,13 - 0,4, a ramma-ungexc — 0,32 - 0,89. Taxoke Obuia paccunTana
rogoBast 9kBuBanieHTHas ¢ ¢exrnBHas no3a (AEDE), rogoBoii skBuBaneHT ronaanoi 103sl (AGDE) u u30bITOYHBINH
puck paxa (ELCR); ux guanasons! coctasisau 25,15 - 69,56, 151,63 - 396,05 u 0,09:10°° - 0,24-10°° cooTBeTCTBEHHO.
JlaHHOE WCCIeMOBaHUE ITOKA3aJI0, YTO PAIWallMOHHOW OMACHOCTH JUIA HAceleHHWs, OOYCIOBICHHOW NPUPOIHBIMA
PaJMOHYKINAaMH B BBIOPAHHBIX pallOHaxX, HE CYIIECTBYET.

Kniouesvie cnosa: KOHIEHTpAIWsi aKTUBHOCTH, TI'aMMa-CIIEKTPOMETPHS, WHACKCH PHCKA, CCTECTBCHHAS
paanoakTHBHOCTH, netexkTop HPGe.
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NATURAL RADIOACTIVITY IN SOIL SAMPLES
FROM SELECTED AREAS IN NINEVEH GOVERNORATE, IRAQ

The activity distribution of natural radionuclides #2Th, ??Ra, “°K and ¥'Cs were determined in soil samples. The
samples were collected from four different regions in Nineveh governorate north-west of Iraq (Tall Kayf, Badush,
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Al-Hamdaniya, Hammam Al-alil) and measured by the gamma-ray spectrometry with high purity germanium (HPGe)
detector with relative efficiency 50 %. The specific radioactive activity of the samples was in the range of 1.75 - 45.56,
8.63 -43.72, 147.92 - 502.49 and MDL - 69.32 Bg/kg, respectively, at the selected areas. The calculated hazard indices
that estimate the potential radiological health risk such as radium equivalent activity (Raeq) were in the range 40.33 -
122.12 Bg/kg. The absorbed dose rate in the air was also calculated for the samples and it was in the range 20.51 -
56.72 nGy/h. External hazard index (Hey) is in the range 0.11 - 0.33, internal hazard index (Hin) is in the range 0.13 - 0.4
and gamma index was 0.32 - 0.89. The annual effective dose equivalent (AEDE), annual gonadal dose equivalent
(AGDE), and excess lifetime cancer risk (ELCR) were also calculated and their ranges were 25.15 - 69.56, 151.63 -
396.05 and 0.09:10° - 0.24-10° respectively. This study showed that there is no radiation hazard to the public due to
natural radionuclides in the selected areas.
Keywords: activity concentrations, gamma-ray spectrometry, hazard indices, natural radioactivity, HPGe detector.
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