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"'Determination of radon gas concentration Rn and other radioisotopes
such as radium #*Ra in in Selected Oil Waste Models from Oil fields in Basra
Governorate - Southern Irag"

Master A. Ali

Department of Environment, Basra Oil Company, Ministry of Oil, Iraq
Masstirali67 @yahoo.com

Abstract

In this study, 30 samples from the sludge produced as waste from the oil
and gas industry were collected from the oil fields in Basra Governorate -
southern Iraq to determine the concentrations of radon gas ?*’Rn and other
radioactive isotopes such as radium *°Ra. Rapid electronic technology has
been adopted by the Rational Application Developer RAD7 active method and
Kama spectrum analysis technique using HPGe High Purity Germanium
Detectors to determine the effective concentrations of radioactive elements.
The results of this study showed that the largest concentration of radon gas in
the (Sludge) is 58315 + 3981Bq / m3 in sample No. L6) from the Zubair gas
isolation station in the Zubair oil field and the lowest concentration of 1896 *
129Bqg / m3 in the Sludge sample from the eighth gas isolation station / West
Quran field, as the study showed that there are high concentrations of radium
226 Ra of Bq / k 115731 in a model chosen from a high exposure site
compared to its concentration of Bq / k 370 in the natural soil model according
to OECD (Organization for economic and development). The effective annual
dose was estimated for the highest radon concentration value that workers
might be exposed to upon contact and found to be pSvh™ 166.43 + 10.92 which
is higher than the permitted dose level of 50 uSv h-1 recommended by the EPA
in the United States.
Key words: Sludge, Radon Gas**R, Radium “*Ra, RAD7, HPGe High Purity
Germanium Detector
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RAD7 Jlex
Site Field Radon Effective
Station Name concentration dose
Number | Name i 3 %)
in Bg/m USV h
L1 om e doe ddaas 40624+2773 133.74+9.28
L2 om e doe ddaas 36238+2474 101.46+6.79
Slaall
L3 BB\ e e ddass 28217+1926 79.00+5.28
() )zl
L4 BB\ e e ddass 57489+3924 160.96+10.77
(Y izl )
L5 om oe doe daas 4132042821 115.69+7.69
L6 om e doe ddaas 58315+3981 166.43+10.92
om )l
L7 om )l 4 e Joe dasa 19543+1334 54.72+3.66
QEES
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L8 seoll | A8 e e ddass 17984+1227 50.35+3.37
(V) 5o

L9 g Sl Joe ddass 2785+190 7.72+0.51
4 3l Al

L10 g S Joe ddass 2354+161 6.59+0.44
4 8l dagld)

L11 g S Joe ddass 1896+129 5.30+125.09
4l il

L12 il )l S Joe ddasa 77.43+5.18
L (Va3 27654+1888

L13 bl S e ddass 67.60+4.52
Al (Y 3l 27360+1868

L14 bl S e ddass 42.87+2.87
el () it 1531241045

L15 bl S e ddass 48.17+3.27
2Lz () it 17206+1174

L16 bl S J e ddass 78.85+5.28
Ll (1 28163+1922

L17 bl S J e ddass 68.88+4.61
2Lz (Y 24603+1679

L18 bl S J e ddass 54.68+3.566
2Lz (1ymd 3 19531+1333

L19 Al ) S e dass 53.16
Ll (Yynd 3 18987+1296

20 il ) S e dass 134024915 37.52+2.51
PR WA (V) dusalall

L21 il ) S J e ddasa 28.70+1.92
e () iundlal 10253+700
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L22 e )l Sl e ddasa 29.82+1.99
2L (7) da2 10651+727

L23 e )l Je Joe dasa 93.01+6.22
asial TN 33218+2267

L24 e )l Je Joe dasa 3624112474 101.47+6.78
sl QT

L25 alsa )l Je Joe ddasse 100.50+6.72
asial () Ay sia) 3589512450

L26 alsa )l Je Joe ddasse 66.59+4.45
esial iy Al 2378411623

L27 alsa )l Je Joe ddasse 49.44+3.30
esial Gl Al o ke 1765911205

L28 alsa )l Je Joe ddasae 39.16+2.62
il ALl 139874955

L29 alsa )l Je Joe ddasae 97521665 27.30£1.83

L30 e ) Jle Jje ddasa 25102+1714 70.28+4.70

J e Aaaa (e i (Sludge) Jas z3 s 4 Specific activities Aladl) 38 5l 2 saa
. (HPGe) WlS ada Jalas 4, Audall 5 4l Hall dalaia 3 0l Sle

NO | Radionuclide's | Radiation Specific activities in
chains Ba/kg

1 | Pb-212 Th-232 405236

2 Bi-212 Th-232 32553

3 | Ac-228 Th-232 46235

4 | Pb-214 U-238 106721

5 |Bi-214 U-238 123357
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6 |Ra-226 U-238 115731
7 | Pa-231 U-235 5223
8 | Th-231 U-235 13574

) 228 226 . .
Gl Jillg dasll Zzaad (e Bxiall - Ra asmdlly 50 Ra asdl U Al 580 5301 3d 52

Country/ 226Ra 228Ra 232_|_h
material
-1 -1 -1
kBq-kg kBq-kg kBq-kg
Brazil/scale 19.1to 4.21to |-
323.0 235.0
Brazil/sludge 0.36 to 0.25to -
367.0 343.0
Algeria/Hard 1.0to - -
scale 950.0
Algeria/Soft 1.0 to 300 - -
scale
Tunisia/ scale | 4.3to 658 - -
Algeria/sludge | 0.069 to - -
0.393
Norway/ scale |0.3t032.3|0.3t033.5 -
Norway/sludge | 0.1t04.7 | 0.1t04.6 -
Brazil/scale <839 < 377 -
Brazil/sludge 3,060 2,570 -
Various < 1,000 < 360 <360

locations
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