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Abstract

Background and Objective: Human beings are always exposed to ionizing radiation. One of the sources

of this radiation is the nuclear radiation from terrestrial radioactive nuclide in water, soil, rock and plants.
Nuclear radiation emission from radionuclides causes diseases like cancer and genetic abnormalities.
Therefore, studies of soil radioactivity are of great importance.

Method: In this research, 34 soil samples were studied between the Shazand Power Plant and Arak city.
The specific activities radionuclides were determined using gamma ray spectrometry method, with
employing a high purity germanium detector (HPGe) model GCD30195 with 30% relative efficiency.
Finding: The specific activity of *°Ra, ?**Th, *K and *'Cs in these samples varied from 18.92+ 1.91 to
43.11+ 2.69, 25.31+ 2.16 to 54.27+3.65, 230.17+9.96 t0728.25+ 18.03 and <1.49 to 9.52+0.88 in Bqg/kg
respectively. Absorbed dose rate in air one meter height from ground and radium equivalent were
calculated as 4.57+ 1.38 to 79.68 +£2.07 in nGy/h and 84.14+ 3.08 to 157.74+ 4.50.

Conclusion: The average of radium equivalent for soil samples was calculated as 116.38+18.38 Bg/kg
which is the same level of world average (131.69). Maximum radioactivity observed in 3 to 7 km
distance from Power Plant. The results of this study indicate that the radiation of the soil does not pose a
threat to the health of the inhabitants.

Keywords: Radioactivity, Radium Equivalent, Soil, Shazand Power Plant

1- Associate Professor, Department of Physics, Faculty of Science, Arak University, Arak , Iran *(Corresponding
Author)
2- MSc., of Nuclear Physics, Arak University, Arak, Iran.


mailto:r-pourimani@araku.ac.ir
mailto:r-pourimani@araku.ac.ir

"

e s LS o368 9 (5 S0 3l0]

"0 Gt osf Sl adhie slasl cdes Cuend g 009
- 5o Jiie aalllas 0550 4> 4y 1) Lo Sogll 055 ol om 5wl
g goelfs,s GLbl sblie iy 5 adlhs s
(S5 bl wilaie I glasl Cyz @ argi b ed
OlyesS gy 9l @ (o SIS 5 (55,5la8 L3
Ol (6355 n oeedS Gizen 9 (2ligin gl Jleio]
sl S5l by ] Sl o a5 5 Gl
Seos Gl e o 6xS)E Ll oy o
Lot ol pdioe oSaiiy SMESI 5 ol sbol caly
"o LI el @t S oS ere sl 1 asY 3 Sl
<l sledssse sdsol, aler 5l ool glasnlp (b 5wl
ol leiee Sl sla SISl s (s sladshs 5o 05750
el w50 g ST Ol adg 4 e ok 5o Lo 00,
- sk Sl ohas s s DNA sl g 50
Los Jobe 058, o 3l el sl (S Sl (pl is 5
i sladsh 5 L g ot Gl la ol ol s

(F) 05,5 gy Jud jo Sy OS] 5 el

IR P

o S adlio (S yxe

G ey S e 0 Wil ld SSge oSy
5 yzap — Sl ool 0 yieskS o liSa Y- olas
O glome 53 WS (o)) (e plal oYL (5,0 50 5 Ul 08
) el 00305 &8ly g — ol Gyl (5ol ol
DeS090 90 5yls g oau; (605 0500 4 VYYA L j0 ol8g 0
) Bl 5l ol glaogs a5 atl e jio Yoo gl 4
oz @boie Ol 5o oy cnl Sl Sy SR
plo B2V phaii lazy Sluls 5 g5l 51 Gr odss

Jsb 10 g el 08 )5 oo oolainl Ol > 0 dei oz s

doddo
S s L8 sl slagin (o 5o o)lgen o (Ll
Sloais ohig 4 by gl gyl dogiy onl @l
lagiy ol QLS 5 S (SOl s d5zse ligin
S lom J5 el 5 Wtus phe o) Slogrse sl slegs
oo Caond (1) W35 o (S (slags Lual bals 5 calises
kS slgn wibe b sbgn Jold gy ol
OLibls sl 55 957 ge s rolis SBLls ) Jol> laging
Syiie Slo died 059 9 )5 9 po S| eyl Sl Jolt
bl ey aeg 5 ogzge (K)ol b ligin
UK, 2RTH 2Ry BB L -l Sl Jue
Feoo g YoXON0 plp oS @ o) Ay Ko g Sb>
4 adS Jlo waSy jo (V) wibige p,56LS 2 S5 e
35 cgliis glio obml wile opds glo calles s
-ain glapdle Slisle] wato 5 (Sih 0 bosisnlnl,
Shgin rebe dugr bl Glaiee mlsw 5 ol
Sl Gl sy e 5o 35 Sr 9 137Cs B Syan
Ailoays I e olighp e (28, YU cely g &l 0o,S oy
ol 32 oy ol o (Sai;oleeS Glgie 4 S (FLY)
gams 0 oo 5 (g 05 5 Olammz D glazsloslss
St SB plple sl (b glacl i 5 (55,5la8
- et Ol 2S5 50 S5 ele g Sy b (i
Bl 5l i 09 zas s 4 WSy, Skl s ]
Ol et 5 Sl b ogile il ld glacs g
hizme sy (Sogll Jlaol BlLbl glaS1s (55, o Glae
Slge (B) 0,10 dezg 35 g5 dlge 4 K Slls 5 0gde
gz Slge spolie ol (od Glacdsw abox 5l (o
S e o] edes Cond (piSgu @dge ;0 oS aiilioe
3)ly 255 olyen 4y Blae SIS 050 @ ] Ay 5 Wleoo B

23S b M (SO ST 0 00,5 oo G lazme




o2 g (Gilosl )

A9 olo o Qb0 yloud camn § buxo (55919555 g pole Ny

03ld las g)lop aiges Ll oldlsr (2ye 5 Job b olyen
5 S ol alsy ) sladiged  aud gliie a4 .Cuwl ool
1 ool b laaiges ol olliolesl jo o lastinl sladiges aliwe
Be s Yo oled slaghe | s 5 05 lelglS L]
JrSolr s Casby 9,5 Sby jslaie ol ool jee
o 33 65 ol 099 s ;5 latigai (i i s
() B iz el A e 4y o 5 sle a0V Y
5 oS el Yoo oy lalpial B9, 50 e aiged
09905 58 L8 5l S sl jshaie 4 5 gy Al 0,5 YOO >
sl RN ORA Gl ais o SO )8 s

Jla> Sow a4y g Wws 5 sono] HeSiliw s alwg dges

[a] s (oS5 olRiulesl yo 59, 0

5 e oy bl b ol (BYs 4 aldS Jlo 2
2oy Ar oS ooliiwl s 55 51 STl glgn was  Sogll
9 Wik 570 4 o) Sz gl aikie cnl - allle glasl,
S s Como @ |y Glzl 5l Jols sloogs 045 ol jon
(A wS e S

Sl diged g (5,ld 2 diges

B os5ls ol g,y Jeold o 51 S aiges YT Liaghy cplyo
Sy 4 g Cpl 30 (5,10, digel o (5,5] aez STl 4l
b digad o plonil (gape 4Bl Glale (Bg)5 (2,25 9 (Solas
2y dbl Cas Ojso 4 S mhw i e gl 00 es
So B Ojg @ S gla Bk s g ey wpe
Gl g diged dalaie (V) S8 0 s F bglie 654l

49.65 49.7 49.75 49.8
E - W (Deg)

5L o8 gy Bl ol 51 ouls Al v gddiged oLl yre ComBgo — VS

Figure 1- Geographical map of sampling location around Shazand Power Plant
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Table 1 - specific activities of radionuclides and radium equivalent in soil samples and absorbed
dose rate in air
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Figure 2 - Graphic of absorbed dose rate in air
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Figure 3- Graphic of Radium equivalent activity of soil samples versus distance from Power Plant
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Table 2 - Comparison results of this research with reported results of soil around of coal fired
Power Plant of some countries
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