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Measurement and Identification of Natural and Artificial Ratio
Active Pollutants in Soil Samples of Baghdad City Using Gammaray

Spectrometry

Khalid H. Mahdi Mahmoud A. Elawi Firas M. Hadi
Baghdad University/Education College- Ibn-Al- Haitham/ Physics Department

Abstract

In this work an identification of the ratio active nuclide in soil samples of Baghdad city with
the measurement of there specific activity using Gamma-ray spectrometry is given. Twenty six
samples of surface soil from Al-Kharch side and Four tenth samples from Al-Rusafa side are
collected. Their positions are allocated using GPS system. A Gamma-ray spectrometry system
type (DSA2000) is used in measurements with (HpGe) detector with 50% efficiency and 2.2
keV at the 1332 keV line emitted from (°°Co) source.

The results of specific activity averages of the radio active nuclide (*®Tl or 22®Ac) , (*'*Pb
or 21*Bi) , (**K) , (**’Cs) in surface soil of Al-Kharch and Al-Rusafa sides are (47.199+2.047),
(47.032+3.147), (819.901+11.134), (7.49+0.759) Bq/kg respectively for Al-Kharch soil and
(51.703+2.229), (49.388+32.361), (852.715+1.798), (7.54+0.804) Bq/kg for Al-Rusafa soil,
which are close, for example, to the uranium percentage as estimated by (UNCERR) which is

(48.89) Bg/kg.

It may be concluded that no indication of high level of specific activity is observed and

results are within the ordinary levels.
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3.400+£0.738 | 910.742+12.391 | 58.396+3.427 61.301+2.225 KL4 ) Jdill agaa /a6
4.513+0.768 | 834.407+11.878 | 50.211+3.177 47.694+2.108 KL5 Sz &y 50
4.832+0.778 | 774.535£10.691 | 43.713+3.024 45.765+2.29 KL6 DAl s /A
BDL 750.593+10.379 |  40.405+3.229 48.001+1.771 KL7 ALY ) gall A o /A1 3a])
9.704+1.010 | 853.932+12.829 | 53.651£3.553 46.873+2.224 KL8 pSU s el /201 )
BDL 918.978+12.006 | 54.148+3.362 58.260+2.242 KL9 Craiall 4 56 /) sl s
7.577+0.833 | 798.976+11.124 | 55.295+3.199 55.666+2.157 KL10 Lalall Julia /A jelal)
3.794+0.606 | 711.193+£9.273 40.894+2.616 430359+1.614 | KLI1 Lol Jala /i jalall
4.275+0.589 | 714.300+9.995 37.311£2.950 44.108+1.981 KL12 Alll J 5y 2ens galas /algal)
5.896+0.775 | 708.416+10.230 | 43.566+2.978 41.393+1.925 KL13 Aasll o see gala /ale V)
3.895+0.751 | 731.552+11.175 | 42.254+2.954 43.843+1.846 KL14 e b peall ada/dl Al o
RASAL
6.090+0.723 | 788.480+10.582 | 40.688+3.208 47.357+2.149 KLI5 Land) Jah ahals /Al
7.663+0.800 | 848.354+11.358 | 56.208+3.115 54.033+2.383 KL16 Cr i) Alasae Jlie/p Ll
23.020+£0.97 0| 651.121£10.197 | 39.228+2.875 47.308+1.894 KL17 Lluall g L adaldi /e 505l
15.856+0.948 | 878.554+11.393 | 48.525+3.425 53.371£1.910 KL18 Oae )y 14 abli /) seaidll
6.459+0.907 | 891.377+12.452 | 49.613+3.450 53.399+2.235 KL19 de A wlla zlall ada /sy
9.015+0.902 | 906.529+12.339 | 55.747+3.562 53.245+2.227 KL20 il Uae
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23k Alpae &y 5 gilad B Ao linall s Lgndal) Lol il slal) a5 5 (sulsh

g dgana il B

LalS dail ddlidaa Jlariudy

918 daal 3 gana

TRV ‘édu Al

4.476+0.742 | 918.733+12.078 | 65.115+3.387 | 61.557+2.114 | KL21 siaal) e syl 2Lali /3 530
11.203£0.79 4| 792.046=11.187 | 46.856+3.051 | 46.612£1.842 | KL23 dpallall AL (5 e
4.799+0.623 | 798.916+10.474 | 42.346+2.992 | 46.038+2.059 | KL24 954 14 e ohlE /lin ¢ LS
6.860£0.741 | 750.763+9.783 43.002+2.836 | 44.902£2.029 | KL25 gl Ay 5 o fanalall a
4.637+0.763 | 861.248+10.853 | 48.642+3.097 | 53.369£1.907 | KL26 4y all Jide /4 5l
6.097£0.677 | 711.488+9.198 41.185+2.402 | 44.423+1.530 | KL27 O salall
7.495+0.789 | 819.901+11.134 | 47.032+3.147 | 47.199+2.047 Jaxddl
Al )l il (b dadaus Ay 8 ilad (b ARKE) iy gill Ao i) Aladl) iy g (7) Jgan)
Bg/kg 4= sill el 3
L)
Cs-137 K-40 Tl- 5l Ac-228 Pb- 5 Bi-214 R sl
208" 214 e

5.170£0.912 | 927.223+12.863 | 50.579+3.735 62.524+2.217 RLI A s
24.085+1.123 | 926.386+12.480 | 59.666+3.737 56.937+2.141 RL2 A e 3l
2.332+0.633 | 787.420+10.649 | 46.445+3.025 46.175+2.442 RL3 23l Sans
4325+0.683 | 832.67711.558 | 51.487+3.474 51.910+1.899 RL4 L)
9.812+£0.887 | 879.861=11.921 53.327+3.647 56.700+2.193 RL5 geesall /331
4.464+0.482 | 766.998+10.893 | 39.029+3.120 47.391+1.903 RL6 il
7.147+0.848 | 915.633+12.464 | 53.807+3.440 55.089+2.117 RL7 Cig g Aal / (plauli g L
10.287+0.895 | 898.781+12.346 | 54.419+3.292 57.114+2.542 RLS Tl o5

8.752+0.791 | 993:741x12.903 | 49.518+3.457 52.466+2.219 RL9 FPTYFIREN

BD.L. 856.120£11.906 | 51.631+3.312 55.935+2.504 RL10 o
6.896+0.641 | 746.927+9.815 43.818+2.701 41.235+1.957 RLI11 o A K Al Y
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918 daal 3 gana

TRV ‘édu Al

3.549:0.718 | 754.992:10.921 | 39.14053.182 | 43.000:1927 | RLIZ T G /ST o
16.04950.992 | 624.527¢10.784 | 40.804%3.165 | 47.554£2.037 | RLI3 Jocl O35 [ BT S
5.642:0.666 | 737.199:0.412 | 30.8682.750 | 42.778+1.846 | RLI3 Nrep

5.110:0.865 | 883.266:12.184 | 50.745:3.470 | 46.920:2.044 | RLI3" Jodic =

0.78122.878 | 985.85513.333 | 58.149£3.788 | 57.81123.058 | RLI4 T

0.94154.145 | O78.548:14.135 | 57.175:3.846 | 56.50522.855 | RLI4| T
7:540:0:804 | 852.719:11.798 | 49.388£3.361 | 51.703%2.229 T

Chialll Cua af ) 2Bl gall B Adlidal) il oill Ao i) Adladl) il gisa (8) Jgaadl
Bq/kg 4 sill i) =B
s

Cs-137 K-40 TI-208" 5 Ac-228 | Bi-214 5 Pb214 | @Y

BD.L 807.66011.315 535933 471 56.156+1.946 KL28 Al sl
5.468+0.711 840.530+10.877 38.988+2.489 42.860+1.663 KL22 Bl i3 /g )
9.8190.402 | 899.827+12.464 55.747%3.562 58.296+2.839 KL20° RIS
0487£1.922 | 1738.51531.144 84.6718.903 11721456499 | KL27' Ozl s
4.862+0.783 | 923.445:12.672 69.632+3 446 6057852311 | KL& NG
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DJ«% ' %
ABASIUNIVERST
UCLEGECFSORNCE

Aa) Al jally L B g A adl Jgal 5 allad) g9 Qe B jidiall dadiall il 5l A gdl) Aladl) (9) Jgand)

Country (Specific Activity) Bq/kg Reference
(Sample) U-238 Th-232 K-40 Cs-137
Ireland
. P 68.1 49.55 284.55 - 29
(b 4 59) [29]
USA
370+3.07 36.26+7.02 472 23 [28]
(Baakaus 4 x)
India
22.0 9.3 233 - [25,29]
(Baakus 4 )
Australia
24.79+14.61 32.56£19.98 172.77£16.5 5 [30]
(el 2)52)
Bangladesh
88.11+4.8 68.2+5.28 256.4+16.3 7.5£16.3 [30]
(Baakus 4 )
Hungary
26.3%1.5 52.8£2.0 443115 - [30]
(Baakass 4 x)
China
40£34 49+28 580200 - [18]
(faabas 4 )
Taiwan
30 44 462 B.D.L. [30]
(Baakaus 4 x)
West Malaysia
51.8+£10.36 70.3+6.63 - 0.37+24.65 [22]
(Sl sy dndans 4y i)
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West Germany
14.8 18.5 <259 ] [29]
(el 2)52)
Finland
37 43 1034 ] [29]
(sl 3)52)
USSR
14.8+37.0 14.8 259 ] [29]
(el 2)52)
Tunis
17.142.54 19.54+3.47 284245545 8.70+7.57 [30]
(CEENENp IR
Yemen
47.49:2.89 | 37.89:1.484 | 908.8+22.12 21.75+0.96 [30]
(eabau 3 )
s ool s, | 54.75842.177 | 52.63203.482 | 895.833:12.186 | 8.475:0.789
gl =S S Ly | 47.190£2.047 | 47.032£3.147 | 819.901=11.134 | 7:4920:759
53
= ‘. - -
3 P S 5170342229 | 4938843361 | 852.715-11.798 | 7.54+0.804
5y MLAA‘)!\
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23k Alpae &y 5 gilad B Ao linall s Lgndal) Lol il slal) a5 5 (sulsh

NCES

nd
i
—

LalS dail ddlidaa Jlariudy

g dgana il B

918 daal 3 gana

M I Al

Al A pally g B g 481 jd) sl yall (10) Jgaad)

Bg/kg or Bg/I A sl daltadll

Reference Aty 73 et
U-238 Th-232 K-40 Cs-137

7] psal 359-127 125-68 800 175-0.5 2004 3z xd) o] pall 4 55
(a5 e 70-60 431 437 <10 2000 bk a4y 5
(a5 e ) 4 - 5 2000 oz Apadas 4y 55
Bl ) - - 76.0 2000 A sl dikidl 4, 5
32 o 55 . 520 - 2000 2ass 4 5
(3] paand 45.65 11.46 304 4.75 2002 4058 4 5
B45 5550 3 - 4 33 1999 Jaasall 43 55
B3l 525 2.54+38.67 11.62+0.63 771.80+120.0 - 1996 Hax; 4, 5
LN A | 47.199+2.047 473+47:032 | 819.901+11.134 7.49£0.759 &8I /alas &y i
This Work | 51.703+2.229 | 49.388+3.361 | 852.715+11.798 7.54+0.804 Ala I / alazy 4y
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