
،א٢٠،אF٢E،٣٧-٢٥אF٢٠٠٨L١٤٢٩E 

٢٥  

אאאאאאאא
אאאאא 

א 
אאא  

א–א–א–אאא  
KK١٠١٨٤א١١٤٣٣  

E-mail: Dr_kad @hotmail.com  

  
אKאאאאאאאא

אאאאאאHP-Ge K
אא40אK , 232Th ,   226Ra ,   238U אא

אאאא 2.03±0.04,0.58±0.04)( ، 
L)0.05±1.38 - 0.05±2.54(و ) (5.29±0.08 ,11.6±0.08، ) 0.4±0.07 -0.6±0.06(

א،א  238Uאא
א،אא0.33±0.06، 0.42±0.05 1.22±0.3L

אK137Csאאא
אKאאאאאFE
אذאא،אאאאא

א0.1)±0.67-0.03±0.22E0.01 - 0.34±0.02) ±0.2ELK
אאאא،א(UNSCEAR)

١}٠LK 



אא،א 

  

٢٦

 
אאאאאאאאא

אאאאאאאאא
אאאאאאאאאא

אKאאאאאא
אאאאאאz

١-٤Kxאא
אאאאא

אאאz٥-٧xKא
אאאאאא

אz٨-١١Kxאאאאא
אאאאאאא

אאאz١٢-١٨xKאאאא
א،אאאא

אאאאאאאא
אאK 

אא 
אאאאאאא

אאאאאאאא
،אאאאK

אאא( Specific Radio Active concentration)



KKKאאאאא 
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אאאאאאאא
אאאאz٢Wx 

F١E           
C 
V f

A
η

=  

 AאאאאFL EVאF
E 

fאאאאK 

(The absolute transition probability of γ- ray)Cאא
 ηאאK 

אאא40א( )Kא
א 1460.7)KKK، (f=10.7%אF 137CsEאא

א661.7) KKK، (f=85.01%אא
F238U  (אאאא63.29) KKK، (f = 4.48%  א

אF234ThEאאF238UKEאאF226RaE
אאאא351.9)KKK،(f=19.3% F295.2KKK،(f =37.6%

א،אאאא (214Pb)אא،F609.3 KKK،
(f = 46 1120) KK،(f=15.7 %א،אאאאF214BiE،

z٢KxאF232ThE،א
F232ThEאאא 238.6) KKK،(f = 43.3%אאא

،אא(212Pb)،338.4)KKK،(f =11.3%F911.1KKK



אא،א 
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(f=25.8%F968.3KKK،   (  f =16%  אאאא،אF
228AcE،אאאאאאאאאz٢Kx

אאאאא
אאאW 

λF٢E 1N1=λ2 N2 

1λ>>2λאאאאא
אK N1، N2אאא،א1λ،2 λ    

 אאא،אאKאאאא
אאאאאאK 

،אאאאאא
אאKאא

אא،א
אא١٠Kא

אאאK٦
،אא٣א W1،٣א W2،

٦אא،٣
אאW3،٣אא W4،

٣אאאאאW5K
א (Marinelli Peaker)٥٠٠



KKKאאאאא 

  

٢٩

אאא(Secular Equilibrium)אא–٢٢٦
א،א–٢٣٢אz٢Kx 

אא
אאאאאא(HP-Ge) 

(GMX40P)   (ORTEC)،אF٤٠٪E
F٩}١Eא٥}١٣٣٢אKK-٦٠،

אאאא٨١٩٢،
אאאאא(Maestoro-

32)אאאאא
אא11א12

א11אאא2K
אאאאW155Eu،125Sb،60Co،137Cs52MnK

אאאאא(Jandel 

Scientific)Kאאאאאא
٥٠٠Kא

אK 
א٨٠٠٠
Kאאאאאא

א،אאא 
(Specific Radio Active concentration) אאאא

אאאF١EK 



אא،א 

  

٣٠

אא 
אF١Eאאא

א 137Cs، 40K ، 232Th ،226Ra ، 238Uאא
אאא Wz١٦Kx 

    ياهلمشعة في عينات المالنوعي لبعض النظائر االإشعاعي  النشاط  تركيز متوسط.)١ (الجدول رقم  

   ).W(  الشرب بمدينة الرياضياهمقارنة مع م
Radioactive concentration   Bq/L 

Cs-137K-40 Th-232 Ra-226 U-238 
Sample 

 1.56±0.0511.6±0.080.4±0.07 0.58±0.04 W1 

 2.54±0.055.8±0.09 0.48±0.06 1.23±0.04 W2 

 1.38±0.055.29±0.080.42±0.06 1.17±0.04 W3 

 1.92±0.059.04±0.120.6±0.06 2.03±0.04 W4 

 1.22±0.3 0.42±0.050.33±0.06  W5 

- - 0.3±0.05 0.014 ± 0.002 2.47±0.013 W 

אאאFMDLE 
 

אF١Eא،אאW  

١ - א W5אאא226Ra א 232Th
א40K אW4 ،W3،W2 ،W1،

אאאאא Wz١٦Kx
א238אU א W5אא

א(MDL)K 
٢ - אא 238Uאא 226Raא 

W4K 



KKKאאאאא 

  

٣١
٣ - א 232Thא . W1  
٤ - א40K  אW2 K 
٥ - א137Csאאא

א(MDL)K 
٦ - אא    40K . 232Th .226Ra . 238U 

אאאאz١٩x،
אאK 

אF١Eאא40אK ، 232Th 

،226Ra ، 238UאאK 
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 
 40K , 232Th ,226Ra , 238Uلنظائرالنوعي الإشعاعي النشاط  متوسط ) .١(الشكل رقم 

אאF(Annual limits on Intake ALIא
אאא W5אא W Kאא

אא
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٣٢

אאאאאא
אאKאא٣א

אאאאI FLE
FLEאאאz١٩Wx 

F٣E Annual Committed Effective Dose (mSv /y) = 3(L) × 365(Day) × I (Sv/Bq) 
×        Concentration (Bq/L) ×1000 

אאאאאF٣Eא  W5 

אאאאאא W
אאF٦-٢EאאאאU238אא،

Ra226א،Th232 אK40אK 
 

   W و W5 مياه الشرب من متوسط  الجرعة الفعالة السنوية الملازمة الناتجة . )٢ (الجدول رقم 
. سنة١٧> لفئة العمرية ل 

K-40 TH-
232RA-226 U-238 ISOTOPE 

6.2 E-9 2.3 E-72.8E-7 4.5 E-8 I VALUE SV/BQ 

8.28 E-3 ±0.002 0.11±0
.01 

0.1±0.02 _ 
Annual 

Committed 
Effective Dose 

(W5)mSv/y 

- 0.08 

±0.01 
0.0043 

±0.001 0.12± 0.001 

ANNUAL 
COMMITTED 
EFFECTIVE 

DOSE(W)MSV/Y 
  



KKKאאאאא 

  

٣٣

    وW5 مياه  الشرب من متوسط الجرعة الفعالة السنوية الملازمة الناتجة . )٣ (الجدول رقم 
W سنة12-17للفئة العمرية .  

K-40 TH-232 RA-226U-238 ISOTOPE 

7.6 E-9 2.5 E-7 1.5 E-6 6.7 E-8 I VALUE SV/BQ 

0.01±0.003 0.12± 0.01 0.54 ±0.09 _ ANNUAL 
COMMITTED 
EFFECTIVE 

DOSE 
(  W5) 
mSv/y 

- 0.08±0.01 0.023±0.00
3 

0.18±0.001 ANNUAL 
COMMITTED 
EFFECTIVE 
DOSE(W) 

MSV/Y 

 
  للفئة W  وW5 مياه الشرب من متوسط الجرعة الفعالة السنوية الملازمة الناتجة .)٤(الجدول رقم 

  .ة سن7-12 ةالعمري
K-40 TH-232RA-226U-238ISOTOPE 

1.3 E-8 2.9 E-7 8.0 E-7 6.8 E-8 I VALUE SV/BQ 
0.02±0.004 0.13±0.02 0.29±0.05 _ Annual Committed 

Effective Dose 
( W5)mSv/y 

- 0.095±0.02 0.012±0.00
2 

0.18±0.
001 

ANNUAL COMMITTED 
EFFECTIVE 

DOSE(W)MSV/Y 

 
 
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٣٤

   Wو  W5 مياه الشرب من الملازمة الناتجة  متوسط الجرعة الفعالة السنوية.)٥ (الجدول رقم 

  . سنة2-7للفئة العمرية 
K-40 TH-232 RA-26 U-238 ISOTOPE 

2.1 E-8 3.5 E-7 6.2 E-7 8.0 E-8 I VALUE SV/BQ 

0.03±0.01 0.16±0.02 0.22±0.04 _ Annual 
Committed 

Effective Dose( 
W5)mSv/y 

- 0.11±0.02 0.01±0.001 0.22±0.001 ANNUAL 
COMMITTED 

EFFECTIVE DOSE 
(W)MSV/Y 

 
   W5من مياه الشرب  متوسط الجرعة الفعالة السنوية الملازمة الكلية الناتجة .)٦(الجدول رقم 

  .للفئات العمرية من عامين فأكثر Wو
2-7 7-12 12-17 Adult  Age in years  

0.41±0.07 0.44±0.07 0.67±0.1 0.22±0.03 Total Annual 
Committed 

Effective Dose 
(W5)mSv/y  

0.34±0.02 0.29±0.02 0.28±0.01 0.2±0.01 Total Annual 
Committed 

Effective Dose 
(W)mSv/y 

 
אF٦Eאאאאא

אאאאW5 Wאא
א١}٠ /z١x،K 

 



KKKאאאאא 

  

٣٥

אא 
 

UNSCEAR United  Nations Scientific Committee on the Effects of  Atomic 
Radiation "Exposure from Natural Sources of Radiation. " Report to the 
General Assembly (1993).   

]١[

Amrani D. and Tahtat M. "Natural Radioactivity in Algerian Building 
Materials "  APPL RAD IS 54 (2001)687-689.                                  ]٢[

Azouazi M. Ouahidi Y. Fakhi S. Andres Y. Abbe J.Ch. and Benmasour M. 
Natural radioactivity in Phosphates and Phosphogypsum and natural waters 
in Morocco” J ENV RAD 54(2001) 231-242.                                                      

]٣[

Wang Z. “Natural Radiation Environment in China" International Congress 
Series 1225 (2002) 39-46.                            

]٤[

Varinlioglu A. Köse A. Cevik U. Kopya A.I. Altunbas  M.and Karal H. 
"Levels of Natural and Artificial Radioactivity in Sediments in the Eastern 
Black Sea of Turkey "Journal of Radioanalytical  Nuclear Chemistry 201 
(1995) 31-37.                                                                        

]٥[

Righi S. Betti M. Bruzzi L. and Mazzotti G. “ Monitoring of natural 
radioactivity in working places “MICROCHEM J 67 (2000) 119-126.              

]٦[

Lipsztein J.L. Cunha K.D. Azeredo A.M. Juliao L. Santos M. Melo D.R.and 
Simões Filho F.F. “ Exposure of Workers in Mineral Processing Industries 
in Brazil “J ENV RAD 54 (2001) 189-199. 

]٧[

Köster, H. W. Marwitz, P.A. Berger G.W. Van Weers A.W. Hagel P. and 
Nieuwenhuize J. “  210 210 226Po , Pb , Ra  in Aquatic Ecosystems and 
polders Anthropogenic Sources Distribution and Enhanced Radiation Doses 
in the Netherlands “ RAD PROT D 45(1992) 715-719.                                      

]٨[

McCartney M. Kershaw P.J. Allington D.G. Young A.K. and Turner D. 
“Industrial sources of naturally occurring Radionuclides in The Eastern Irish 
Sea” RAD PROT D 45(1992) 711-714. 

]٩[

Pennders R. M. J. Köster H.W. and Lambrechts J. F. “ Characteristic of 
210Po and 210Pb in Effluents from Phosphate Producing Industries: A First 
Orientation” RAD PROT D 45 ( 1992) 737-740. 

]١٠[

Chowdhury  M.I. Alam  M.N. and Hazari S.K.S. "Distribution of Radio 
Nuclides in the River Sediments and Coastal Soils of Chittagong 
Bangladesh and Evaluation of the Radiation Hazard " APPL RAD IS  51  
(1999) 747-755.                                                                          

]١١[

Lee M.H. Choi G.S. Cho Y.H. Lee C.W. and Shin H.S. "Concentrations and 
Activity Ratio of Uranium Isotopes in the Groundwater of the Okchun Belt 
in Korea "    J ENV RAD 57 (2001) 105-116.                                                     

]١٢[

Hakam O. K. Choukrh A. Reyss J.L. and  Ferde M.L. “ Determination and 
Comparison of Uranium and Radium Isotopes Activities and Activity Ratios 
in Samples from Some Natural Water Sources in Morocco “  J ENV RAD 57 
(2001) 175-189.                                                                                                   

]١٣[



אא،א 

  

٣٦
Saqan S. A. Kullab M . K. and Ismail A. M.   “Radio Nuclides in Hot 
Mineral Spring Waters in Jordan  " J ENV RAD 52 (2001) 99 -107.                  

]١٤[

Labidi S. Dachraoui M. Mahjoubi  H. Lemaitre N. Ben Saleh R. and Mtimet 
S. “ Natural Radioactive Nuclides in Some Tunisian Thermo-mineral 
springs” J ENV RAD 62 (2002) 87-96.          

]١٥[

Al-Saleh F. S. “Naturally Occurring Radioactivity in some Hot mineral 
Spring Waters in Al-Ahsa " Arab Journal of   Nuclear Sciences And 
Applications 36 No.3(2003) 271-278.                                                                

]١٦[

Somlai J. Horath G. Kanyar B. Kovacs T. Bodrogi E. and Kavasi N. 
"Concentration of 226Ra in Hungarian Bottled Mineral Water" J ENV RAD 
62(2002) 235. 

]١٧[

Bandong B.B. Volpe  A.M. Esser B.K. and  Bianchini G.M. "Pre 
Concentration and  Measurement of Law Levels Gamma Ray Emitting 
Radioisotopes in Coastal Waters " APPL RAD IS 55 No.5(2001) 653-665. 

]١٨[

“Safety Series”. International Atomic Energy Agency Vienna 1996.  ]١٩[

  



KKKאאאאא 

  

٣٧

  
Measurement of Natural Radioactiviy and Calculated the Annual 
Committed Effective Dose for Water of the Second Industrial 

City in Riyadh Area 
  
  

KHADIJA A. ZARIE     AND MAYSOON A. ALOTHMAN 
 

Physics Department Girls University in Riyadh , 
P.O.Box 10184, Riyadh 11433, Saudi Arabia 

E-mail: Dr_kad @hotmail.com 

 
Abstract. Specific radioactive concentrations for 15 samples of water (sanitation processing unit and 
drinking water) in the Second Industrial City in Riyadh area have been investigated using a high 
resolution HP-Ge γ-spectrometry system. The mean specific radioactive concentrations obtained for 238U ; 
226Ra ; 232Th ;and 40K were in the range (0.58 ±0.04 -2.03± 0.04) ;(0.4± 0.07 -0.6± 0.06) ,(5.29± 0.08 -
11.6± 0.08)  and (1.38± 0.05 -2.54± 0.05) Bq ⁄ L respectively; for the sanitation processing unit samples; 
MDL , 0.33±0.06 ;0.42±0.05  and 1.22±0.3 Bq ⁄ L  respectively; for the drinking water. There is no 
indication for 137Cs in all samples. The concentrations were less than exempt activity concentrations. A 
calculation was made to the Total Annual Committed Effective Dose taken from the drinking water of the 
Second Industrial and Riyadh city for different ages. The results were ranged from (0.22±0.03 - 0.67±0.1) 
and (0.2±0.01– 0.34±0.02) mSv/y respectively. The total annual committed Effective dose were higher 
than the limits given by (UNSCEAR) which is 0.1 mSv/y ; this  indicates that the water used for drinking  
is not suitable for drinking.        
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