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Environmental monitoring of external and internal radon is very
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important for public health. To assess the possibility of respiratory cancer,
the study dealt with collecting (81) samples of sludge produced as waste
from the oil industry from oil fields in Maysan Governorate, southern Irag.
The aim of the study was to determine the concentrations of radon gas
(**?Rn) and the concentration of radium, and the effective dose resulting

d 3 from the release of radon gas on the body and lung tissues was calculated.
CR-39 trace detector technology was used to accomplish this work. It was

.sc found that the Fakka fields contain a high concentration of radium, the
L b 4 main cause of radon, while it was lower in the Bazargan fields. In all

samples, the concentration of radium (?®Rn) and the radon gas released

@@@@ from it was much higher than the permissible dose level recommended by

5 NC T the International Commission on Radiological Protection.
Keywords: Oil sludge; Radon; Radium; Nuclear track detectors, Effective dose.
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guidance, 2009)
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@Rn = QRn(A/m) (5)

Te = [T = Aga(1 — e?=aT)] (6)
Al clie A agablly Ol 55 g (3) ds

BY) bl 55 sl Sy
Lisall 226Rg (Bq kgfl) 222Rn (Bq m*3)
BN1 12.35 5452.54
BN2 11.03 4869.76
BN3 13.00 5739.51
BM1 7.27 3209.71
BM2 8.47 3737.31
BM3 10.20 4503.31
BS1 7.61 3359.82
BS2 8.90 3929.36
BS3 11.20 4944.81
AG1 15.25 6732.89
AG2 14.25 6291.39
AG3 13.35 5894.04
H1 12.18 5375.28
H2 13.75 6070.64
H3 12.75 5629.14
FK1 16.95 7483.44
FK2 21.15 9337.75
FK3 16.20 7152.32
4 zyansall Janal 600-200 Bg/cm?

Sledll asdll Jin 3 (919.23mBa/m™.h) o Le 7ol dabuaall sasgl 8 il gl 15 o) s (4) Jsaal
Sl s (6) Sl Lbadly (BM)Jledll o\S) 5 s dhas & (315.45 mBg/m? .h) 5S35 oIS, (FK2) A6
Aalaall Basgl 8 paiall Gl 585 Jaly

201 L




Misan Journal for Academie studies

asyalmUlgrbwljall jhundl=n

L Vol 23 Issue 50 June 202

Jiary (FK2) Jedl) 4Sall Jin dlane il it b 4l Ao o) culSs AESH 5angd 5y 5maa) Gl S5 L

2024 Oxjs 50 sdall 23 dlawe

JSEl Sl bl 4 cpse WS (BM) el (1S5 Jas (9.42 mBa/kg.h) culS da8 Jily (27.47 mBq/kg.h)

) e b AN dalual) Bassl 5 alal) O gl S5 sy (4) Jss

Al ) Ol )y Jaxa
Ea (MBg m2h) Em (mBg kg™ h™D

BN1 536.43 16.03
BN2 479.01 14.31
BN3 564.70 16.87
BM1 315.45 9.42
BM?2 367.43 10.97
BM3 442.90 13.23
BS1 330.24 9.86
BS2 386.35 11.54
BS3 486.40 14.53
AGl1 662.58 19.80
AG2 619.08 18.50
AG3 579.93 17.33
H1 528.81 15.80
H2 597.33 17.85
H3 553.83 16.55
FK1 736.53 22.01
FK2 919.23 27.47
FK3 703.90 21.03

(7)
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, Dad) ey
Adad) jay
ALy sasgl 5y atall Geabll S5 g (7) I Aalial) Basgl 8y yaiall Ggalyl) 35 g (6) <A

0o Al Jaal) @dlse 3 Jlaall gl (mpety o S ) Lamylally SN sy Lsicdl Alladll desall Gl (50
T=zll; T=7008 h Jalll il & Gpaiced) gl g :T ¢ frp=0nSV o) lassia o)) Cus (7) Alsled) Pl
cinyl 2l (Challan, & Labib, 2018) 0.6 = ajlall Foq 5 0.4 = A3l Feq ¢03)5ill a8 Feq .1752 h
- (S)dsaad 4
Lsld duaylad) Dogicdl Alledll dejall Ll (235.58-80.98) MSV y !y #ohm Aol digind) Alledll deyall o 2ag
Al o 8 (FK2) liad) 3 0 alally Aol e Gogid) dlledl) ¢ al) JLef (88.34-30.37) mSv y ! gl
(9,8) Sl kil 8 e LS (BM) duall o al g pal)

Dose(mSv.y™1) = fryx Feq XT xCry (Bq/cm?) (7)
Al SN G g Alladl) deal) iage (5) st
il e Ausiaadl Alladl e ol
Indoor (mSv y!) | Outdoor (mSv y )
BN1 137.56 51.59
BN2 122.86 46.07
BN3 144.80 54.30
BM1 80.98 30.37
BM?2 94.29 35.36
BM3 113.61 42.60
BS1 84.76 31.79
BS2 99.13 37.17
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BS3 124.75 46.78
AG1 169.86 63.70
AG2 158.72 59.52
AG3 148.70 55.76
H1 135.61 50.85
H2 153.15 57.43
H3 142.02 53.26
FK1 188.80 70.80
FK2 235.58 88.34
FK3 180.44 67.67
s zsacal) deyal) 10 mSv y!
A gl Aladl) de ) ag siud) Aladl) A jal)
250- 80
H: 200- - 604
S %
@ 150 2
E = 40-
S 100 9
S =
£ 50- 3
0- 0-
BN BM BS AG H FK BN BM BS AG H FK
Lall 34 Ll 34

Aalal) gl Alladl) dejal) ly bahie (9) JSAI lad) dugiadl Alladl) dejal) by Jakia (8) JSa

A8 (e Laiaal) (bl LS Sl 3 el Anedl b Gia Cisly Jus 1o 436S Al Geal) paibad Cuw
:(Sergeet et al.,2023) oLl dalaall P (40 ) Jac 5931 aval) daail

D softtissue(nGy- h_l) = O-OOSCRn (Bq/cm3) (8)
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3y G elg (A Ol Sle gsine SlaeY) (8 g of i Ol s e dslied) L) desall 8 L
:(Serge et al.,2023)  aul) dslaall aladinls ales
D jung(nGy.h™") = 0.04 C, (Bq/cm?) 9)
i) il (6) Jgand) & canydl (8) Asladll Pa (e lasbeon 5 A 3530 Aaaid) U8 (e dciiaal) Alladl) depal) o
Ll b ome WS (FK) sl 8 (46.69) nGyh™! s dad L)y (BM) wlual) & (16.05) nGyh™! 1o} des
(FK) clie b 5l 56 Ld o\ 251 das) U8 (e daiaall dlladl) depall Glas 5 (9) Aslaall aladinsy - (10) Skl
& Ome WS (128.39) nGyh™! Lgnad by (BM) il b o\S 81 Ll Wl (373.51) nGyh ! Lgas calyg
(11) Sl Jadasal)
AL Aol B9l o) U8 (0 dualaall dojpl) Jlake s (6) 2

daal) 3a) Aladll de )
D coft tissues (NG ") D ung (NGh™D)
BN1 27.26 218.10
BN2 24.35 194.79
BN3 28.70 229.58
BM1 16.05 128.39
BM2 18.69 149.49
BM3 22.52 180.13
BS1 16.80 134.39
BS2 19.65 157.17
BS3 24.72 197.79
AGl1 33.66 269.32
AG2 31.46 251.66
AG3 29.47 235.76
H1 26.88 215.01
H2 30.35 242.83
H3 28.15 225.17
FK1 37.42 299.34
FK2 46.69 373.51
FK3 35.76 286.09
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50 400+
% 407 ¢ -~ 300+ ®
£ 304 4 5 \4
8 ® v € 200 ® ¢
220~ > N g H A
35 O 1004
2 10- 100
0 1 1 1 1 1 1 0 1 1 1 1 1 1
BN BM BS AG H FK BN BM BS AG H FK
ad) 3y aldl ey

el daa¥) U8 550 daa)

G e dl ve shae alll U8 e Cajal by B 5sSaal) ally Al 28 e b sl S5 Al ve
CRdlsS S pladial @ s bl iy Al Gally Al puaiy Bpead) Ghall igin Joiad dphaiil) clilaal) (e die
) Lol de Gl Jd e B (53 5 Jaudy alilas s o cupal clalyy (Master, 2017) dalall dogell EY)
Gl xSl Alae 85 5539 Ba/mPcilall paead (sl 5le 35 Jase oIS Cua ((Abdul Redha et al., 2013
& Oalelall Lgd Gy o) oSa () 85l Augiad) Aol o ) e ylaces im0 ity LS. Al 38 b sl
-(Master, 2022) duhall sda b Gl Jangl LS Lalle 4 mgacsdd) aadl o ST Gaadlill vie adlsal)
reluagilly 7 Gy 4

L=yl ALy dalua sang IS o)) Sle ) Jaas (PORE) sl 5:Siis (PPRN) Gaall Sle 3805 Gl
g5t Lgoill ) CadlsS alasinls 2835 aeall Al e 0pabll e yad e Aaalil Alladl dejall jlahe iles 5 el
S 58 G Gl 35 o) angs (9337.75-3209.71) Ba/m? zsli sl 35 o) e bl (CR-39 )
Lsidl il dejall lde Jpeaall & S aidll L (ICRP,1999, ICRP,2007),) 4 caas ) (600-200)Bg/m? s
S @il ua sl e (88.34-30.37) mSvy ! 5 (235.58-80.98)MSvy ! dusg el il dualallg dalal)
bl clilie il dugadl gaen o I palds (Al-Azzawi, 2020) - 10 MSV y ! e zsaall daill (e LES
osia phlie JS8 Sl goiage Jsbs paen

: &L“-’ c;"")"}
Jsiall 3 culalall Ay daan e Baliall 3008500 Slehal) 3831 Cang Lially seandly colalall Gileal Loy s o 2(1)
cidail)

cllally lall Jed) e oY) Salanll 1(2)
Aghaiil) A re Ang deal) Dslal) oluall iy (3)
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