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Abstract 

Specific activities and distribution of natural radionuclides gamma emitting from
238

U, 
232

Th and 
40

K in stream sediment samples were calculated. The samples were 

collected from different locations from western port of Gulf of Al- Aqaba have been 

carried out using the high-purity germanium (HPGe) detector. The activity 

concentrations of most samples are higher than the permissible level for 
238

U, 
232

Th 

and 
40

K. The radium equivalent (Raeq), the external hazard index (Hex) and effective 

dose rate were estimated for the radiation hazard of the natural radioactivity. The 

calculated values are higher than the recommended limit. The harmful radiation 

effects are posing to the public and tourists going to the area under investigation.                                                                          

Also the specific activities of the samples were calculated using radiometric analysis 

with NaI(TI) detector, the obtained results from the two techniques confirmed each 

other. Consequently, this area is not safe for use as different activities.                                                                                                      

Keywords: Stream Sediment/ Natural Radioactivity/ (HPGe) Detector / NaI  

(TI)Scintillation Detector..  

1. Introduction 

The assessment of gamma radiation dose from natural sources is of particular 

importance, the natural radiation is the largest contributor to the external dose of the 

world population. These doses vary depending upon the concentrations of the natural 

radionuclides, 
238

U, 
232

Th, their daughter products and 
40

Kpresent in the soil and 

rocks, which in turn depend upon the local geology of each region in the world 

(Ahmed, 1985) (El-Shishtawy,  1989).  

Most of the dose rate of natural radioactivity is due to the effect of primordial 

radionuclides, although the values take into account the contributions from cosmic 

radiation and cosmogenic radionuclides. 

In fact, only about 15% of the total effective dose equivalent derives from exposure to 

cosmic radiation, and about 0.6% is attributable to cosmogenic radionuclides. The 
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members of the radioactive decay chains of 
232

Th (14%), 
235

U and
238

U (55.8 %), along 

with 
40

K (13.8%) are responsible for the main contributions to the dose from natural 

radiation, while a 0.3%is due to the effect of 
87

Rb (Higazy. et al, 1992). 

In the recent years, studies on high natural background radiation areas in the world 

have been of prime importance for risk estimation due to long – term low – level 

whole body radiation exposure to the public. With the increased public concern over 

radiation safety, the studies on natural background radiation areas provide a good 

scope for evaluating biological effects caused by low – level radiation exposure on a 

long – term basis
 
(Abass, 2008) 

The main target of the present work focuses on the environmental assessment of 

radioactive potential in the stream sediments (Saleh, 2006) (El- Wahab et al, 2011). 

Determination and evaluation of the radionuclides concentration are of great 

importance for assessment of external and internal radiation dose received by man. 

2. Materials and Methods 

2.1 Sampling location 

The study area is part of south eastern Sinai, Egypt, western coastal zone of Gulf of 

Aquba. The area of study is drained by Wadi Lethel, Wadi Zewarai (trending NW-

SE), Wadi Tarter and Wadi Um Adawi (trending E-W).They are bounded by Gabal El 

Gofa and Gabal Zewarai representing the basement rocks in the study area Fig. (1). At 

the southeastern port of the mapped area (Sharm Elـ sheik city).  

Miocene sedimentary rocks (carbonate rocks) cover the downstream of the main 

wadis in close contact of the Gulf of Al-Aqaba are common. Although some 

geological and geochemical studies have been carried out on the basement rocks 

(Ahmed, 1985) (Saleh, 2006).   

 

Fig. (1): Photogeologic map showing the Location of the stream samples.      



2.2 Sample and Sampling Preparation 

Thirty-three stream sediment samples were collected from different locations from 

western port of Gulf Al-Aqaba as shown in fig. (1). Each sample was weighted then 

placed in polyethylene bottle of 150 cm
3
. The bottles were completely sealed for more 

than month to allow radioactive equilibrium to be reached between 
238

U and
232

Th and 

their corresponding daughters to be measured by gamma spectroscopy. This step was 

necessary to ensure that radon gas is confined within the volume and the daughters 

will also remain in the sample (Ahmed, 1985). The individual samples were placed on 

the detector manually during the work and each sample was analyzed for a time of 

70000 seconds to obtain the gamma spectrum with good statistics. The gamma 

emitting radionuclides specifically recorded were 
238

U, 
232

Th, 
226

Ra and 
40

K. 

2-3 Experimental Technique for Hyper Pure Germanium detector (HPGe) 

Gamma spectrometry measurements were performed using a high purity coaxial 

germanium detector (HPGe), (ORTEC 572 A) of sensitive volume of 76.11 cm
3
. The 

energy resolution of HPGe detector was 1.9 KeV at 1332.5 KeV gamma ray line of 
60

Co. The quantitative analysis was achieved by using a maestro H- EG&G card 

which was interfaced with IBM Pc compatible to work as a multichannel analyzed 

(MCA). All The gamma measurements were taken after calibrating the MCA with: 

Co-60, Am-241 and Ra-226 point sources.                                                                      

The efficiency curve of the HPGe detector in the energy range from 186KeV to 

2450KeV was obtained through two stages. In the first stage the relative efficiency 

curve was obtained for two different stages. First, the relative efficiency curve of the 

detector was performed using a Ra-226 point source. In the second stage, the average 

relative curve of the detector was normalized to an absolute efficiency curve for 

certain geometrical configuration and normalization factor for these geometries 

(polyethylene bottles) have been determined. For this purpose standard solution of 

potassium chloride has been used (El-Tahawy. et al, 1992).
 
 

 The γ- ray lines used to measure the activities of the studied isotopes are as follows 

(EML, 1990) (Beretka. and Mathew, 1985) (Merdano., and Altnsoy., 2006)  

For the uranium- series, 
214

Pb (351.9 KeV), 
214

Bi (609.3, 768.4, 934.1, 1120.3, 1238.1 

and 1764.8) KeV respectively and 
226

Ra (186.2 KeV). 

1) For thorium- series, 
228

Ac (209.5, 338.5, 463.0, 911.1 and 968.9) KeV,
 208

Ti 

(583.1, 860.1 and 2614.7) KeV and 
212

Bi (727.2, 785.4 and 1620.6) KeV. 

2) 40
K (1460.8) KeV for natural potassium.  

The detector was surrounded by a lead cylindrical shield to eliminate the contribution 

of naturally occurring background radionuclides in the environment. However, an 

empty bottle with the same geometry was measured for subtracting the background to 

have more accurate results.  



2.4 Radioactivity Counting  

The counting time for each sample was nearly 70000 sec. The net area count after 

background corrections in each photo peak was used in the computation of activity 

concentration  for each of the radionuclides in the samples using the 

expression (UNSEAR, 2000)
 
   

 

Where the net count rate under each is photo peak due to each radionuclide, is 

the detector efficiency for the specific γ- ray,  is the reference intensity of the gamma 

line in a radionuclide and  is the mass of the sample (Kg). The lowest limits of 

detection ( ) were obtained from the relation (Matoline., 1991)
  

 

Where  is the estimated standard error of the net background count rate in the 

spectrum of radionuclide. is the counting efficiency and  is the abundance of 

gamma emissions per radioactive decay. The  values obtained were 0.20, 0.23 

and 1.13 for, 
238

 U, 
232

Th and
40

K respectively.  

3] Results and Discussion of Hyper Pure Germanium Detector (HPGe)  

The concentrations and distribution of radionuclides in a stream sediment sample at 

west of Gulf Al-Aqaba, Sinai, have been determined using high-resolution gamma 

spectrometry to evaluate the environmental radioactivity. 

The mean activity concentrations of 
238

U, 
226

Ra, 
232

Th and 
235

U were vary between 

(25.7 and 11511.6), (23.51 and 13546.57), (12.87 and 2633.30) and (2.03 and 647.63) 

Bq/Kg respectively, which represent the lowest and highest value in the studied 

samples respectively. While the concentration of 
40

K is varying between (149.35 and 

5516.98 Bg/Kg) which represent the lowest and highest value in the samples as shown 

in Table (1). 

It clear that, the concentration of studied samples are higher than the permissible 

levels [50 (Bq/Kg)] for uranium except samples numbers (5 and 6). The concentration 

of most samples are higher than the permissible levels [50 (Bq/Kg)] for thorium 

except samples 5, and 6 whereas the concentration of most samples are higher than 

the permissible levels [500 (Bq/Kg)] (UNSEAR, 2000)
 
 
 
for potassium except samples 

numbers 2, 3, 5,6,7,8, 9, 11, 13, 14, 15, and 29 respectively as shown in Fig.(1). 



Table (1): The concentration of 
238

U, 
226

Ra, 
232

Th, 
40

K    and   
235

U in (Bq/kg), 

awest of Gulf Al-Aqaba, Sinai, Egypt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The radionuclides concentration of 
238

U series, 
232

Th series in (ppm) and 
40

K in wt % 

for the studied samples at west of Gulf Al-Aqaba, Sinai, Egypt, show that the 

concentration of 
238

U, 
232

Th and 
40

K are varying between (2.08 and 933.17 ppm), 

(3.15 and 645.42 ppm) and (0.48 and 17.70%) respectively (Table 2). All samples are 

lower than Clark's value (3.5) which is representing the ratio between 
232

Th and 
238

U, 

(U – enrichment). 

In this study, we calculate the radiological parameters such as indices: radium 

equivalent activity in (Bq/Kg), indoor absorbed gamma dose rate (nGy/h), external 

hazard index , effective dose rate and radioactivity level index for all stream sediment 

samples from west of Gulf Al-Aqaba, Sinai. These parameters are showing in    

(Table 3). 

Sample 

No. 

238U 

(Bq/kg) 

Ra-226 

(Bq/kg) 

232Th 

(Bq/kg) 

40K 

(Bq/kg) 

235U 

(Bq/kg) 

1 10481.87 13546.57 2633.30 722.70 647.63 

2 11511.56 13219.51 2406.26 356.32 599.52 

3 8032.74 9289.97 1596.70 260.76 423.74 

4 107.565 64.73 74.67 783.71 ULD 

5 28.465 26.32 14.37 280.94 2.03 

6 25.7 23.51 12.87 259.42 2.42 

7 1419.635 1708.21 284.20 202.63 46.40 

8 2223.61 2617.28 418.31 149.35 124.95 

9 1786.55 2160.44 325.53 199.08 100.82 

10 3000.51 3978.24 589.55 740.47 146.92 

11 2653.655 2958.37 492.63 265.51 142.43 

12 3754.34 4600.71 579.23 610.23 204.31 

13 493.055 580.82 90.48 392.86 81.67 

14 325.19 471.66 359.90 310.99 20.50 

15 367.145 460.99 90.72 430.87 21.84 

16 5725.585 7370.99 558.84 5516.98 347.20 

17 2254.575 2630.98 256.53 1135.59 116.81 

18 1509.165 1808.83 157.93 1783.62 74.92 

19 873.015 1056.71 140.47 1864.45 69.10 

20 662.69 867.42 104.59 1141.84 35.29 

21 667.665 909.75 106.18 1673.20 43.65 

22 1876.615 2385.04 498.65 2095.45 85.29 

23 1079.76 1266.1 256.95 1010.26 51.17 

24 1230.07 1508.06 241.77 1464.85 60.54 

25 626.27 784.65 138.47 1926.79 54.76 

26 607.7115 837.91 125.94 956.95 42.58 

27 503.135 718.81 98.66 1026.61 26.21 

28 543.155 576.91 477.91 879.66 78.20 

29 359.445 450.82 331.07 276.36 19.66 

30 552.84 656.39 397.99 538.93 46.46 

31 628.59 880.34 288.67 2089.82 61.34 

32 362.405 503.68 217.46 747.86 20.12 

33 392.01 536.14 194.27 1182.92 24.67 

238U 



We concluded that all the values of radium equivalent of the samples at West of Gulf 

Al-Aqaba, Sinai are higher than the recommended maximum value 370 Bq/Kg 

(UNSEAR, 2000)
. 
Except sample (4, 5, and 6) Also we note that the average values of 

dose rate for the samples are higher than the international average mean value 59 

(UNSEAR, 2000)
 
nGy/h except samples (5 and 6). 

The calculated values of the external hazard index are found to be more than unity 

except sample (4, 5, and 6). The values of the effective dose rate are in the 

permissible level (1 m Sv/y) (ICRP,1991)
 
except sample ( 1,2,3,8,9,10,11,12,16,17 

and 22) as shown in Fig. (2) and the value of radioactivity level index (Iγ) is found to 

be more than unity except samples (5 and 6).              

Table (2): Activity concentration of 
238

U series, 
232

Th series in (ppm), 
40

K in (%) 

at west of Gulf Al- Aqaba, Sinai, Egypt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample No. 238U 

(ppm) 

232Th 

(ppm) 

40K% 232Th / 238U 

1 849.7 645.42 2.32 0.76 

2 933.17 391.35 0.84 0.42 

3 651.16 589.77 1.14 0.91 

4 8.72 18.30 2.51 2.1 

5 2.31 3.52 0.90 1.53 

6 2.08 3.15 0.83 1.51 

7 115.08 69.66 0.65 0.61 

8 180.25 102.53 0.48 0.57 

9 144.82 79.79 0.64 0.55 

10 243.23 144.50 2.38 0.59 

11 215.12 120.74 0.85 0.56 

12 304.34 141.97 1.96 0.47 

13 39.97 22.15 1.27 0.55 

14 26.36 88.21 1.00 3.35 

15 29.76 22.23 1.38 0.77 

16 464.14 136.97 17.70 0.3 

17 182.76 62.88 3.64 0.34 

18 122.34 38.71 5.72 0.32 

19 70.77 34.43 5.98 0.49 

20 53.72 25.63 3.66 0.48 

21 54.12 26.02 5.37 0.48 

22 152.13 122.21 6.72 0.80 

23 87.53 62.98 3.24 0.72 

24 99.71 59.26 4.70 0.59 

25 50.77 33.94 6.18 0.67 

26 49.26 30.87 3.07 0.63 

27 40.79 24.18 3.29 0.59 

28 44.03 117.14 2.82 2.66 

29 29.14 81.15 0.89 2.79 

30 44.82 97.55 1.72 2.18 

31 50.96 70.75 6.70 1.39 

32 29.38 53.30 2.40 1.81 

33 31.78 47.61 3.80 1.4 

238U 

232Th 

40K 

 



Table (3): The values of radium equivalent in (Bq/kg), dose rate in (nGy/h), 

external hazard, effective dose rate (mSv/y) and radioactivity level index, at west 

of Gulf Al-Aqaba, Sinai, Egypt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2): Showing the values of effective Dose Rate, west of Gulf Al-Aqaba, Sinai,        

Egypt. 

Sample 

No. 

Ra eq 

(Bq/kg) 

Hex 

 

Iγ DR 

(nGy/h) 

Eff 

Dose 

(mSv/y) 

1 1736.84 46.93 117.6 6250.08 7.67 
2 16687.9 45.09 112.9 6523.71 8.00 

3 11593.3

3 

31.33 78.38 4498.21 5.52 

4 231.86 0.63 1.71 129.06 0.16 
5 68.5 0.19 0.51 33.75 0.04 

6 61.88 0.17 0.46 30.65 0.04 
7 2130.22 5.76 14.42 803.04 0.99 

8 3226.96 8.72 21.82 1232.83 1.51 
9 2641.28 7.14 17.86 986.92 1.21 

10 4878.31 13.18 33.05 1703.34 2.09 

11 3683.28 9.95 24.93 1470.65 1.80 
12 5475.99 14.8 37.03 2012.79 2.47 

13 740.46 2 5.06 287.33 0.35 
14 1010.26 2.73 6.967 390.48 0.48 

15 623.89 1.69 4.284 235.36 0.29 

16 8594.94 23.23 58.67 3052.01 3.74 
17 3085.26 8.34 20.95 1181.36 1.45 

18 2172.01 5.87 14.89 825.66 1.01 
19 1401.15 3.79 9.73 545.94 0.67 

20 1104.91 2.99 7.62 401.31 0.49 
21 1190.42 3.22 8.28 427.33 0.52 

22 3259.46 8.81 22.37 1221.53 1.50 

23 1711.33 4.62 11.73 674.6 0.83 
24 1966.59 5.31 13.5 748.28 0.92 

25 1131.03 3.06 7.93 441.94 0.54 
26 1091.69 2.95 7.52 384.01 0.47 

27 938.94 2.54 6.49 324.3 0.40 

28 1328.06 3.59 9.23 586.13 0.72 
29 945.53 2.55 6.52 384.54 0.47 

30 11267.0

1 

3.42 8.74 522.71 0.64 
31 1454.05 3.93 10.19 549.37 0.67 

32 872.23 2.36 6.05 330.86 0.41 
33 905.03 2.45 6.33 346.86 0.43 



4.1] Experiment set up for the Radiometric Analysis with the NaI (TI) detector:- 

The radiometric measurements achieved with the NaI (TI) – detector were used for 

quantitative determination of the radioactive elements; U, Th, Ra and K in the 

collected samples. This was mainly based on detection of the gamma-ray in four 

energy regions of interest (ROI
'
's) representing Th-234, Pb-212, Pb-214 and K-40 

daughters respectively. Each sample is crushed to about 1 mm mesh grain size and 

mixed well to avoid the non- homogenous distribution of minerals. Then a proper 

weight (300-350 gm) of the crushed sample is placed in plastic container, sealed well 

and left for at least 30 days to accumulate free radon and to attain radioactive 

equilibrium. The relation between the percentage of Rn -222 accumulation and time 

increases till reaching the steady state after about 30 days (Matoline., 1991).                

                         

The instrument is energy calibrated using two gammas ray emitting sources (Co-57 

and Cs- 137) and then its sensitivity is calibrated using four artificial standard sources 

(NMA- U, IAEA- Ra, IAEA- Th and IAEA- K) (Cachran., 1992).
 
 

The concentrations of natural radioelement; potassium, uranium and thorium in the 

investigated area were used for calculating the specific activity, exposure rate and 

equivalent dose rate. 

The conversion factor recommended by (IAEA, 1989)
 
is given in (Table 4). 

.                                                      .                                                                          

Table (4):- conversion of radioelement concentration to specific activity 

 

1% K in rock = 313 (Bq/ Kg) 
40

K 

1ppm U in rock =12.35 (Bq/ Kg) 
238

Uor
 226

Ra 

1ppm Th in rock = 4.06 (Bq/ Kg) 
232

Th 

 

    The total exposure  in (µR/h) and the dose rate in (nG/h) are given by
 
(NEA, 

1991) (UNSCEAR, 1993).           

E=0.653×eU+0.287×eTh+1.505×K% 

=Exposure rate ×8.69 (nGy/h) 

Effective dose is a sum of multiplies of equivalent doses affect on human organs 

concerning weighting factors. Effective dose is expressed in msv and usually reported 

annually (per year: y = 8760 h) 

 

 

 

Where 0.7 X 10
-6

 is the conversion coefficient (Sv/Gy) for human organs (UNSEAR, 

2000)
 .
 

.  

2.0
1000000

7.08760)/(
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4.2] Results and Discussion of NaI (TI) Spectroscopy 

The results of radiometric analysis of 33 stream sediment samples at west of Gulf Al-

Aqaba, Sinai, Egypt are given in Table (5), show eU, eTh and Ra with (ppm) also%. 

The calculated specific activity for the K, U and Th measurements at west of Gulf Al-

Aqaba, Sinai, Egypt in Table (5) where the lowest value of K- specific activity is 

ULD while the highest value is 2147.18 Bq/ Kg with the average 578.96, referring to 

the low content of potassium which can be neglected because its low effective energy 

as well as potassium have only one radioactive isotope “
40

k” represent > 0.012% of 

the natural potassium.  

On the other hand, the average value of U- specific activity is 1444.95 Bq/ Kg while 

the average value of Th- specific activity is 323.08 Bq/ Kg. The U and Th specific 

activities calculations higher than the permissible limits (50, 50, and 500) 

(UNSCEAR. 1993) except samples No. 4, 5, 6, and 27 for U specific activity. 

Samples No. 4, 5, 6, 13, 16, 19, and 25 for Th specific activity. Samples No. 1, 2, 3, 5, 

6, 8, 9, 11, 12, 14, 17, 27, 29 and 30 for K specific activity. The comparison between 

the calculated specific activities of west of Gulf Al- Aqaba, Sinai, Egypt and the 

international permissible limits for U, Th and K respectively. The calculated exposure 

rate, dose rate and effective dose for the K, U and Th measurements in west of Gulf 

Al- Aqaba, Sinai, Egypt in Table (6). 

The average calculated value of the effective dose rate in west of Gulf Al- Aqaba, 

Sinai (1.09 mSv/y)) is higher than the permissible limit "1 mSv/y" that recommended 

by the International Commission Radiological Protection (ICRP, 1991) as the 

maximum annual dose to the public members.  

The comparison between the calculated effective dose rate and the International 

permissible limit is shown in (Fig. 3). 

From these results we find that west of Gulf Al- Aqaba, Sinai, Egypt is considered not 

safe region from the environmental and radioactive pollution. 

 

 

 

 

 

 

 

 



Table (5): The calculated specific activities for the K, U and Th measurements 

(in Bq/kg) at west of Gulf Al- Aqaba, Sinai, Egypt.                                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample  

No. 

K(%) eU 

(ppm) 

eTh 

(PPm) 

K- Specific 

Activity 

(Bq/kg) 

U- Specific 

Activity 

(Bq/kg) 

Th- Specific 

Activity 

(Bq/kg) 
1 ULD 456 420 ULD 5187 1851.36 

2 0.37 589 687 115.81 8484.45 2391.34 

3 ULD 390 25 ULD 308.75 1583.4 

4 3.17 ULD ULD 992.21 ULD ULD 

5 0.75 4 ULD 234.75 ULD 16.24 

6 0.32 3 1 100.16 12.35 12.18 

7 2.03 38 245 635.39 3025.75 154.28 

8 ULD 82 182 ULD 2247.7 332.92 

9 ULD 53 141 ULD 1741.35 215.18 

10 4.48 64 175 1402.24 2161.25 259.84 

11 ULD 126 206 ULD 2544.1 511.56 

12 ULD 83 313 ULD 3865.55 336.98 

13 4.07 9 70 1273.91 864.5 36.54 

14 0.92 18 39 287.96 481.65 73.08 

15 1.62 15 38 507.06 469.3 60.9 

16 3.4 ULD 184 1064.2 2272.4 ULD 

17 1.52 42 148 475.76 1827.8 170.52 

18 2.85 20 85 892.05 1049.75 81.2 

19 1.89 ULD 118 591.57 1457.3 ULD 

20 3.08 24 58 964.04 716.3 97.44 

21 2.82 21 62 882.66 765.7 85.26 

22 6.86 32 100 2147.18 1235 129.92 

23 3.8 76 51 1189.4 629.85 308.56 

24 2.63 34 81 823.19 1000.35 138.04 

25 1.84 ULD 58 575.92 716.3 ULD 

26 2.45 27 46 766.85 568.1 109.62 

27 0.98 30 ULD 306.74 ULD 121.8 

28 1.94 77 36 607.22 444.6 312.62 

29 0.11 74 38 34.43 469.3 300.44 

30 ULD 110 68 ULD 839.8 446.6 

31 1.63 40 112 510.19 1383.2 162.4 

32 1.87 46 34 585.31 419.9 186.76 

33 3.64 43 40 1139.32 494 174.58 

Average 578.96 1444.95  323.08 



Table (6): Exposure rate, dose rate and effective dose for the K, U and Th 

measurements, in west of Gulf Al-  Aqaba, Sinai, Egypt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3): The comparison between the calculated effective dose rate in mSv/y 

and the international permissible limit, west of Gulf Al- Aqaba, Sinai, Egypt. 

Sample  No. Exposure 

Rate 

(µR/h) 

Dose Rate 

(nGy/h) 

Effective 

Dose Rate 

(m Sv/y) 

1 405.132 3520.597 4.32 

2 618.2109 5372.252 6.59 

3 128.255 1114.536 1.37 

4 4.77085 41.45869 0.05 

5 2.27675 19.78496 0.02 

6 1.9956 17.34176 0.02 

7 173.9462 1511.592 1.85 

8 142.38 1237.282 1.52 

9 107.284 932.298 1.14 

10 139.3854 1211.259 1.49 

11 170.68 1483.209 1.82 

12 228.21 1983.145 2.43 

13 54.41835 472.8955 0.58 

14 32.0176 278.2329 0.34 

15 31.5571 274.2312 0.34 

16 125.269 1088.588 1.34 

17 110.9856 964.4649 1.18 

18 65.53425 569.4926 0.70 

19 79.89845 694.3175 0.85 

20 49.3974 429.2634 0.53 

21 50.7571 441.0792 0.54 

22 84.8083 736.9841 0.90 

23 60.834 528.6475 0.65 

24 66.60915 578.8335 0.71 

25 40.6432 353.1894 0.43 

26 41.47425 360.4112 0.44 

27 10.0849 87.63778 0.11 

28 48.5267 421.697 0.52 

29 46.21755 401.6305 0.49 

30 75.974 660.2141 0.81 

31 87.06915 756.6309 0.93 

32 38.21835 332.1175 0.41 

33 43.9392 381.8316 0.47 

Average 102.023 886.5802 1.09 



Conclusion 

Specific activities distribution of natural radionuclide of γ-ray activities produced by 
238

U, 226
Ra, 

232
Th and 

40
K were determined in 33 stream sediments samples were 

collected from different locations from western port of Gulf of Al-Aqab. The activity 

concentrations in bulk samples for
238

U, 
226

Ra, 
232

Th and 
235

U were vary between (25.7 

and 11511.6), (23.51 and 13546.57), (12.87 and 2633.30) and (2.03 and 647.63) 

Bq/Kg respectively. While the concentration of 
40

K is varying between (149.35 and 

5516.98 Bg/Kg). 

 

Also we note that the average values of dose rate for the samples are higher than the 

international average mean value 59 nGy/h. The calculated value of effective dose 

rate in the present study is higher than the permissible level (1mSvy
-1

). On the basis of 

higher levels of natural radioactivity and gamma- absorbed dose rates in this area, 

stream sediments at Gulf of Al-Aqab, Sinai can be considered as a high natural 

background radiation area. The hazard index for the critical area seems to be 

extremely high and is not safe. Also radiometric measurements achieved with the 

NaI(TI) detector were used. The estimated effective dose rate is higher the 

permissible level. The results show that the gamma spectroscopic and the radiometric 

techniques confirm each other.   

 

It is concluded that harmful radiation effects are pose to the public and tourists going 

to this area as a result of the activity of stream sediments.  
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 الملخص ببللغة العربية

 

 

    تقييم المخاطر الإشعاعية الناتجة عن النشاط الإشعاعى الطبيعى فى العينات الرسوبية فىتقييم المخاطر الإشعاعية الناتجة عن النشاط الإشعاعى الطبيعى فى العينات الرسوبية فى

مصر, سيناء, خليج العقبة  ""مصر, سيناء, خليج العقبة

 

نيفين على نيفين على ,,22 ساميةمحمد البهي ساميةمحمد البهي,,22 امال الشرشابى امال الشرشابى,,22 نادية ولي الدين نادية ولي الدين,,11محمد الأحمدى إبراهيممحمد الأحمدى إبراهيم   

 

.هيئة المواد النووية- 1  

.جبمعة عين شمس-  كلية البنبت للأداة و العلوم و التربية–معمل الطبيعة النووية - 2  

 

 

 

 232- ٔانثٕسيٕو238- حى قيبس حشكيز أشعت جبيب انطبيعيت انخى حُبعث يٍ انيٕساَيٕو

سيُبء بإسخخذاو كبشف انجيشيبَيٕو عبنى - نعيُبث سسٕبيت يٍ خهيج انعقبت40-ٔانبٕحبسيٕو

حى حمبة َشبط انشاديٕو . أٌ يععى انعيُبث أعهى يٍ انًمًٕو بّ عبنًيباً  ٔقذ ٔجذ. انُقبٔة

ٔكزنك يعذل انجشعت  (Hex)ٔأيضباً حمبة يعبيم الإخطبس انخبسجى  ( Raeq)انًكبفىء 

ٔقذ ٔجذث كم ْزِ انعٕايم أعهى يٍ انًمًٕو بّ . الإشعبعيت انخى يخعشض نٓب الإَمبٌ فى انبيئت

إسخخذاو كبشف انصٕديٕو ٔعًم يقبسَت بيٍ إسخخذاو حمبة حشكيز انعُبصش ة  أيضبحى0 عبنًيباً 

كبشف انجيشيبَيٕو  ٔأيضباً كبشف انصٕديٕو ٔقذ ٔجذ أٌ انُخبئج نهطشيقخيٍ يخطببقخيٍ ٔببنخبنى 

 .شعبعى  ضبس نهجًٕٓس ٔانميبو انقبدييٍ إنى ْزِ انًُطقتاانًُطقت ححج انذساست راث حأثيش 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 


