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 قياس النشاط الاشعاعي الطبيعي لنماذج من     
 تربة بعض مدارس محافظة القادسية 

.comil7995@gmaaamer 

NaI(Tl)

3"×3"

232
Th,

238
U, 

40
K

Bq/Kg11.235Bq/Kg27.365(17.957)Bq/KgBq/Kg

8.125Bq/Kg15.264(11.828)Bq/KgBq/Kg180.246Bq/Kg

378.246(302.769)Bq/KgBq/Kg

35.176Bq/Kg77.330Bq/Kg59.667Iγ

Bq/Kg0.247Bq/Kg0.584Bq/Kg0.450 

Bq/Kg0.136 Bq/Kg 0.242) Bq/Kg
 

       Bq/Kg)0.0950.209) Bq/Kg ) Bq/Kg

0.161nGy/h16.11037.002) nGy/h

) nGy/h28.617,)mSv/y0.474mSv/y

1.089) mSv/y0.842(0.119)mSv/y

 (0.272) mSv/y.(0.211)mSv/y

      

Abstract: 

           To measure the radioactivity of soil some schools in qadsiyah  governorate, 

( 0) locations had been selected to take samples from this schools , The gamma rays 

spectral measurements were done for all samples by using Iodide Sodium activated 

by Thallium NaI(Tl), its dimension 3"  3". 
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         The quality activity for thorium 
232

Th ,uranium 
238

U and potassium 
40

K in the 

studied models is between (11.235 )Bq/Kg to (27.365)Bq/Kg  and average 

(17.957)Bq/Kg , (8.125)Bq/Kg to (15.264 )Bq/Kg and average ( 11.828)Bq/Kg, 

(180.246)Bq/Kg to (378.246)Bq/Kg and average (302.769)Bq/Kg  respectively. The 

equivalent radium was calculated and  ranged between  (35.176 )Bq/Kg to 

(77.330)Bq/Kg and average (59.667)Bq/Kg, and the activity concentration index (Iγ) 

was to be between (0.247) Bq/Kg to (0.584) Bq/Kg and average (0.450) Bq/Kg, The 

internal risk coefficient ranged between (0.136) Bq/Kg to (0.242) Bq/Kg and 

average(0.193) Bq/Kg, External risk coefficient was calculated and its value ranged 

between (0.095) Bq/Kg to (0.209) Bq/Kg and average (0.161) Bq/Kg, The values of 

absorbed dose in air ranged from (16.110)nGy/h to ( 37.002) nGy/h and average 

(28.617)nGy/h, The values of effective annual internal dose was between 

(0.474)mSv/y to (1.089)mSv/y and average (0.842)mSv/y and the effective dose of 

the annual external dose was between (0.119)mSv/y to (0.272)mSv/y and average 

( 11)mSv/y .  

By comparing the results with internationally, It was found that the levels of 

radiation for samples studied within the permissible limits globally  

Key wards: natural radioactivity , dangers radioactive indexes, gamma ray ,Sodium 

iodide. 
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 Na(Tl)

[6,3]

Previous Studies of Radioactivity

Abbady A.

NaI(Tl)3"×3") 50

7.9±2.8 )96.1±9.8 
226

Ra 8±2.8 19 ±4.4 
232

Th

85.2±9.2 302.5±17.4
40

K Bq.Kg
-1

 

Hamid2002[8]

40(360 Bq.Kg
-1

)

226 Bq.Kg
-1

(24

Singh)[9] 2004

226
Ra

232
Th ,,

40
K(HpGe)

(80.42 – 181.41, 34.8 –124.68,18.22 – 90.3)  Bq.Kg
-1

2008 [10] (Alaamer)  

226
Ra

232
Th

40
K

(Okeyode and Oluseye)2010 [11]

NaI(Tl)

Yaprak and Aslani)[12]

238
U

232
Th

40
K

NaI(Tl)3"(3"
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[13]
214

Bi

214
Pb

226
Ra

234
Th

212
Bi

Hussain and Abbas) [14]

NaI(Tl)

2012[15]40

NaI(Tl)
238

U,
232

Th ,(
40

K

1.917±0.24,(20.55±1.28),(262.43±26)Bq.Kg
-1

,(3.82±0.2) 29.84±1.57) (421.15±32), Bq.Kg
-1

2014 ( Heiyam)[16]

NaI(Tl)

 [17]

 NaI(Tl)

226
Ra2.5147.447.3

238
U

0.111.9
232

Th1

83.941.111048.6

499.2Bq.Kg
-1

Theoretical Part

U
232

Th
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232
Th

208
Tl2614.511 KeV

U
214

Bi1764.539KeV

40
K1460.822KeV

[11,16]

                            ].[
......

1 kgBq
tmI

N

tmI

N
A

netnet

 
                                       (1 

Nnet(Area under peak)

 ɛ    

 Iγ      m(Kg)  t sec

RaeqRadium Equivalent

RaeqU238

Th232
K40 Bq.Kg

-1
[19,18]

                          KThUeq AAAkgBqRa 077.043.1).( 1                      ) 

Ak , ATh , AU

Raeq370 Bq.Kg[19]

(Iγ)Activity Concentration Index   

238
U

232
Th

40
K [21,20]

                                            
1500100150

KThU AAA
I                                 ( ) 

(Hex)  External Hazard Index

[22,20]

                                          
4810259370

KThU

ex

AAA
H                                                 ( ) 
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Internal Hazard Index      (Hin)

(Hin)

[23]

                                         
4810259185

KThU

in

AAA
H                                                 ( ) 

(AD) Absorbed Dose Rate in Air

                         KThU AAAhnGyAD 0417.0621.0462.0)/(                      (6)

[20,16] 

 The Annual Effective Dose       

UNSCER 20000.7Sv/Gy

0.80

0.2

 [22,20]

      Indoor(mSv/y)=AD(nGy/h)×10
-6

×8760h/y×0.80×0.7Sv/Gy            (7)         

Outdoor(mSv/y)=AD(nGy/h)×10
-6

×8760h/y×0.20×0.7Sv/Gy          (8) 

8760 

 Experimental Part 
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NaI(TI)3"3"

(Alpha Spectra,Inc.-12I12/3) (MCA) (ORTEC –Digi Base) 

4096ADC (Analog to Digital Convertor) 

  (MAESTRO-32)

NaI(TI)3"3"
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[24]

Channel Number Energy(Kev) Standard  Source 

Na-22

Cs-137 

Mn-54 

Zn-65 

Co-60 

Na-22

Co-60



[25]

                                           %100



tIA

N



                                              (9) 

 N 

t 

I

ABqt 
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NaI (Tl)



 Results

8

Worldwide Average) 
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Th232238
UK40

Bq.Kg
-1

 Specific Activity ConcentrationsNo.

Sample
K

238
U

232
Th

 9.452 13.563 S 

 11.254 15.125 S 

 12.024 14.485 S 

 8.982 17.845 S 

 12.356 12.746  S

 13.782 19.548  S

 9.451 17.459 S

 12.358 25.378 S

280.264 15.264 13.157  S

192.765 16.235 22.785  S

236.465 13.267 14.256  S

 11.462 17.563  S

 10.236 27.365  S

 9.781 21.478  S

 8.125 20.152  S

 15.237 11.235  S

 9.782 24.019  S

 13.524 19.451  S

 9.75218.124  S

 14.24513.425  S 

15.264 27.365 Max.

8.125 Min.

Ave.

W.Ave. 



 

 
 

 

62 
 

RaeqIγ

 Hin( Hex)

Annual Effective 

Dose(mSv/y)

Absorbed 

Dose Rate 

nGy/h

Hazard Index

(Bq.Kg
-1

)Iγ

(Bq.Kg
-1

)

Raeq

(Bq.Kg
-1

)

No.

Sample Outdoor IndoorHexHin

0.187 0.748 25.405 0.141 0.166 0.400 52.143 S 

0.184 0.738 25.068 0.141 0.171 0.394 52.228 S 

0.182 0.729 24.781 0.139 0.172 0.389 51.629 S 

0.223 0.891 30.263 0.168 0.192 0.479 62.257 S

0.216 0.865 29.397 0.161 0.195 0.462 59.708  S

0.248 0.993 33.747 0.189 0.226 0.531 69.878  S

0.220 0.880 29.893 0.166 0.192 0.472 61.533 S 

0.272 1.089 37.002 0.209 0.242 0.584 77.330 S

0.198 0.792 26.909 0.150 0.192 0.420 55.659  S

0.218 0.874 29.688 0.172 0.216 0.465 63.660  S

0.183 0.731 24.843 0.140 0.176 0.389 51.861  S

0.218 0.870 29.565 0.165 0.196 0.466 61.253  S

0.270 1.082 36.745 0.208 0.236 0.582 77.106  S

0.214 0.857 29.129 0.166 0.192 0.460 61.309  S

0.175 0.700 23.784 0.137 0.159 0.376 50.821  S

0.119 0.474 16.110 0.095 0.136 0.247 35.176  S

0.239 0.956 32.477 0.184 0.211 0.514 68.211  S

0.241 0.963 32.721 0.183 0.220 0.515 67.917  S

0.229 0.915 31.075 0.173 0.199 0.491 63.949  S

0.175 0.699 23.732 0.134 0.173 0.370 49.718  S

0.272 1.089 37.002 0.209 0.242 0.584 77.330 Max.

0.119 0.474 16.110 0.095 0.136 0.247 35.176 Min.

0.211 0.842 28.617 0.161 0.193 0.450 59.667 Ave.

1 1 51 1 1 1 370 W.Ave. 
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Result Discussion

 232
Th  Bq.Kg

-1
(S13)

Bq.Kg
-1

(S16)Bq.Kg
-1

 

17.957 

 238
U Bq.Kg

-1
15.264)

(S9)Bq.Kg
-1

(S15) Bq.Kg
-

1
11.828) 

 40
KBq.Kg

-1
378.246)(S5)

 Bq.Kg
-1

180.246)(S15) Bq.Kg
-1

302.769) 

  Raeq) Bq.Kg
-1

(S8)

Bq.Kg
-1

35.176)(S16)Bq.Kg
-1

59.667)  

   Iγ (0.584) Bq.Kg
-1

(S8)

Bq.Kg
-1

)  ((S16)Bq.Kg
-1

) 

 

   Hin) Bq.Kg
-1

(S8)

) Bq.Kg
-1 

(S16))Bq.Kg
-1

  

 Hex Bq.Kg
-1

 

(S8)0.095) Bq.Kg
-1

(S16) Bq.Kg
-1 

  

 37.002) nGy/h(S8)

(16.110)nGy/h(S16)(28.617)nGy/h 
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 (1.089)mSv/yr(S8)

(0.474)mSv/yr(S16)(0.842)mSv/yr 

 (0.272)mSv/yr(S8)

(0.199)mSv/yr (S16)(0.211)mSv/yr 

 

(5)

238232

-40

-232-238-40

(Bq.Kg
-1

)

 
40

K
238

U
232

Th

[5] 

 

 

 

 

[8] 

[9] 

[ ] 

[17] 

[16] 

[15] 

 

262.43

421.15

[5] (100-700)(15-50)(7-50)
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Conclusions  

Th232
 U

K40
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