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Abstract

Design this industrial model aim to reduce the radon radioactive gas concentration which
depending on the mixing of many reactive gases like, hydrogen which explosion when mixing
with oxygen by ratio of 2: 1, nitrogen, oxygen and carbon dioxide gases with a single
hydrocarbon manufactured through a generation of self-unit using the anaerobic digester process.
Use electronic detonator to obtain the partial explosion inside the combustion chamber which
designed for this purpose, use also dual thermal furnaces for obtaining higher degrees than
(650C°) to reach the first ionization level energy which equals to (1037 kJ /mol), reaches this
level helps radon gas to transfer from inactive status to interactive case with the found of
potassium hydroxide and purified carbon materials. Use also many gauges to measure voltage,
heat, and power as well as to show the form of thermal shock which wave produced during the
partial explosion processes. Use electronic thermal gauges at each stage of of this model.
Effective cooling system used due to high temperatures at each stage as one of occupational
safety devices. When doing all thermal processes, roasted the carburetor gas mixture through an
ionization chambers with voltage exceeds than (1500 volts), ionization chamber consists of two
electrodes made of zinc for the purpose of conducting the decomposition ions to positive and
negative. Radon congregates at the anode and transfer to another material called carbonyl as a
resinous substance, this material is has no any effect on human health. Results proved that there
is a sharp decline in concentration after treatment more than 52% in air with standard deviation
equal to (5.6), results also proved low concentration of gas in water more than (40%) after
treatment with standard deviation equals to (7). This design has high economic feasibility in
comparison with the cost of treatment of when exposure to this gas in the absence of treatment.
Thermal shock chamber was used in the three test stages, cooling and heating systems were used
through the work, in addition use multi measuring devices. Results showed decrease in the
concentration of radon gas by (40%) after conducting a series of different treatment processes.
The main objective of this research is to reduce the concentration of this gas through our system
to treat areas polluted with this gas.

Key words: Nitrogen, Gases, Well, Heat treatment processes, lonization.

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

12

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:abbas30032002@yahoo.com

JOURNAL OF UNIVERSITY OF BABYLON

ARRTINIE Vol.31, No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<~ <

$9 oy &

0 T

A4 3

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

Fansall el Aadll Ll Jpamnll el msentlly (opallls cpma i) gile Lads il
& we a2 gl 13ana o ubie

e-mail: abbas30032002@yahoo.com

-

TduadAl

Gl el Lalal dayla e alaie Wl adall Goalll jle 585 (e alal) Qi esenal z 3943 arenal o
Ceag il Sleg 201 dady cpaeSo¥) ae LAl die el andl) aagyngll LS Alelall cblall e daghaial
dlee ahaaial A adgll sasg DA e datiaddl @lis)Sosngll aal 3oy e Go)lSll 2uSl SBy S
GlaaY) Baa il il el i) e Jseasl) Gl S5SNI Gelall aladtal S Jleadll acalyl)
(° 2 650) J Gsin Apha Slayy o Jgeanll (mal dnsajall Lphall GhaY) ladan) &l 13g] dasiadl
Al I ALl Al (e Jeatl) e aelay 1aag ,(dsefdsn 5L 1037) Jg¥) ool dalda (ggin ) Jseansll
O dashia aladinl 5L W s Gl agalioll Mg e slid) Y] Cllghaul) Clgsine aa dlelil
Dlai) ddee ol A3l Ahal) derall dase JSE ledal ) dilial lally s)hally daledl) Sula) ZaSa enladl)
il Jladl ) Al LAY Jabe e dlage S (8 ARAN) A5 SSYT Anhall Galedl aladiul 5L 5l
Slelal oo ehal€ alatnll dalie e Alage IS (3 aaladinl 23 ) Bad) @lays Gy Ol dajeall oY)
Gl e sl P e e Sdl Gassall Gl il e 48l Llall clalledl chal ae dgadl AL
danadly Graplal) Bale (g (e sian bl e GsSE ) ABe ol (<t 1500) J) sk SLxS e laday
Mo paay ool Al ol bl Sle o) Cus, Adle @A)y dunge s (I s dlaall didee syl gl
s Ay Laii ) Bale 585 sl Jais)lS Sye (sSil JAell Jle ) age S (e Joall @ ey el il
Laleds) dlis o) cadl gled¥) o gl dand ) £l Gaadid) Sl Gandll 30 LEA) 250 e ofi5e
Coladll caf) G (glhea CaailK (%5.6 £52) o duety Aihad) Aalladll Gllee 2ex 5B 3<H 6 b
BeliS i) il L (lune ChailS (%4017) Goi Ay V) @i lsell (gginall B S S5 alia
Byan aladial 5, deglaiall LY auecaill S pe A5l Gl 3¢l samll LabaBY) (gpaally aacadll z3saill
Beal aladial ) dilca) Jeal) DA cpdaally ayill cileshie aladiad 5 DA LY daball Ljhall desal)
Glilee (o abus shal 22 (%40) At Osabl) Sle 385 3 Laless) cifl Logae bl Lglsl) Calide uladl
skl Ghliall dencad) doghidl BA e Oebll Sle €5 dl sa Gl 13gd el Cangll L Adbad) dalledl)
) 13g
Al dalled) clbee , Sl cBlal), cung i adlal clalst)

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

13

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:abbas30032002@yahoo.com

JOURNAL OF UNIVERSITY OF BABYLON

ARTINIE Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

V.

~T

$9 oy &

0 T

th;

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

INTRODUCTION: : daskall

el G Gua [1] Al (el 20le Jsailall & B3gadll cul Gupdall Ol (e Koo 8y

llyg degall Eaadlall Jlusgll 2alS (pahll le Cileledy agumid S 5 oy dig 8 Gsraas Al bl
Db Y etl) Cancaall s Sl 1an o) sms L s 081, [2] sl Sl scgial AeledY) dbpserdl 58l Cus
Aol WD il U (635 Lae Bl jsiall J€a e aela lly 5lal) 1agl sliall Agal) dagdal) Casesy (lda sl
priiesd) leliall (gl Jadad) L Aallayuad) ahg¥) s Jlls A1 (ggiese B3L) o aeley Lae WDAD (e Loy
O Jalal) g Sg gl aaly elalls Galll Sles GsnlSI Syl B 5 GaanSo¥ls Gangugll @hle e o
Y (KOH) asubipll awopna aladind s 5 GaanSs¥ls Gungugd) ABY (%2 650) @oled o dnps
Oe 40l 89 (No) Gamg il e aladialy gl Sle (afSs 5 L palaaial) dlers dushlly Laiall (alea)
e a5 Jad) A oY) e saalgl) degendd) DA Ji gyeall Joand) yealic opb dilh [3] Aol sl
Lo Blgill o8 ligig pll aae saliyg Alladl) duggill Aandll 50l Lgi A 2aall 8oLy e @llhg ygall 8 caaal) ) L)
Labail Bplae A 4eladin spiia Dl d5age 585 (Sladll Geabll s 23 LA & il ST Qda 50y ) (505
Pl e @i Osabll 4] sl Jslae e il JS3 (Y52 6000) 250 RS Lleall 2209 L gal )l Sl uld
[ e 1) 53ms 58 Ol 2l Jaee o) (42w 1600) (Goloss s pae 4l asaahll . 22650l yemic PDlai
5] i) dlee Bla (e Alyg 226-agaalll Sl e pals OsSiall Ggalll Lasabll seaie (e (sl < as
Cased el gy Gisldl) clall (Wl A0 (lhyaS ylad Lialpel Lises sa3me gyan dliiial (S il a0
JsY) Plaaa¥l gy sl -ophs Aula DI et (gl aunll gl Gaapeiy ) Adlall & 5ad) L[6, 7]50xal ¢l yes
s3np Ol e letY) LA 06 Lag (43) 2 oSl D) oS 3 il i 53 sb sk oy o 435S
e pabafll e Jpeanll cledy) D) dlee pais dllall o3 Ladd L[8] LY olsies s« (2000/1)
DA DA (e Lilaie Jpsiall HE0 Bpne (S OS5 S5 dame e ilagll (giendl s (22.3) (Gibesy i
siiall SSa1 cons Al Gleall A1 QIS 9] 4de 3l Jlnall sa (55€8 (Seudll J3hs S (gsiane
gaie Ga OS) opladll pliy o) Gulial aan [11] ulaall gl sgaddl J[10] (Jii5)sS5S 2) Janes
eaie S5l Apuilly aslly Alaal) dediieeall ducesiyl) sV (e aey SUill 138 I35 2222050y 22653
Sl GRS i go AAEVL JuraS sl e slae a3t (s il Cie e 0 AUl 13 L assl
Gl G 8 Ll Gl Gl e salgiall U Zlg)) yad e ddsSiall ainall elal asia bl G
2 O shb s dlis 05 el Qi) e salgid) Lndll A e Jory il e za OS L [12,13]
Qi axe s [14] 4als siga) aladinl aeledy) dejall Gl (Ko Jallg alljall cilindll sae g salgiall i)
Da o 0585 o Kar ) LSl 2818 gl disnlS (Kls (i ) Leia Jsadll & s 30l 2lS) (0

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

14

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
http://ar.wikipedia.org/wiki/%D8%A8%D8%B1%D9%88%D8%AA%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D9%86%D9%88%D8%A7%D8%A9_%D8%A7%D9%84%D8%B0%D8%B1%D8%A9

JOURNAL OF UNIVERSITY OF BABYLON

ARTINIE Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

V.

~T

$9 oy &

0 T

th;

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

s aysls (e (SRY) LSoall W . [15] isall JSal Bty ey jfine e dibna o3 38 Siaall Jolil
Sl ad dlae e el Jpaadl b adiad) bl S sl Ol e adiall ApbE] e hed
i ¢Sy Abalad) Bl lbu et cul€ Al A, Gsby «GsiS cisal oo anbellS yaliall a dcsane
aleny Loe gl 3Ld e 0sSa Ol DAl aplall G [16] esins Al cDlelin b Jany Leie 20l
(% 250) B das tie AN Gpalll ayslh LD 5l Jio a5l (o B 2my 308Uy () (Sass s LS50
OsS Jandll eliadll ) janall Sl @) e daes caleghial calel o cadl [18,19] cluhal) e L) L[17]
G35 anitipall Agl) das Cum Gl e ST p)lall claal) ae passiVle 1aag lan el Sl gl Chaill jee )
—as s bl ()5l Plaac¥) s s G2l [20] gkl 3llia 3 Sl gl aSTA 5S 55

comlal) (e Bl ilaS g ally gl (el el e Plaaial oo g, bl D ) e 222

Materials and Methods: Dl g dlgall

Ll alble e alaeYh gebll Sle Sl e el (1) o8 JSAIN 3 daiasal) dsghiall paal o

S Akl o ladiae (a)lall GO e aaly Gp SN 5 dndial) Aplall Glapall 8 lasl) lelall (glal
GO (e 2als Ga SN g M g o) (S Al Al (B say paie 50 e gm0 esial) Ll o) Jois
@l Blal daghia ) oheats Sl e sl ) i 3 Ciagl) 13 aiaily gl Unliny) CheaY) s \al
el Gl dashial s dagriaal clsgll yadll Jalally @YYy (saganl) dlijaill Glilee (o dlades 22y Sl
Llal) daghia (I 5le daclia aladiuls ohgads gl 85l sasy P e piadl Gl e can P (e
58S 2 271000 N 700 G gl (Aly dxdiyall Lphall @lapall vie Glad) jle Gia Llee o) Sl (GHlA)
138,980 2l galaly Comgruel) e e say cplihaa) e e Lo by Coagpued) ezl sUS Gl
OB Ol pageads Wzl Daall SeYl) Jalse aa) s g dxdipe dagiia Cand sjhal L Jelil
oSN Bl 8 il oS dused aly (3) oled AbleS Aaudlawy G (e g8 ()3 e ST A
Ol k) (caSall olat¥) (8 Jeld juw Sy oddads e odle a9 ,43LS e alaes (G SIS (DG 585 ¢ alal)
Ligua 3 alse e delidll cany (S )l (e B sl 38Uy pUaill dlael e 2 (Apball Saalipall
L) ol s ) Jseaglly @lai¥) Tl Gea sl gealll Sl Jg¥) GBS e e g3l L
O Audlio Gaady CpuaSlatie Gaaladl (8 e Ll Al (8 sag (ailatie Loy (A a3 Sl e lalld
L Sl Sy gl palsa e adiny 40 gals Jelin Jare olail JS jasing ¢ Aailll dlgally Jelisl) Z21a ol
da L Jlaidl W edle sag el ayill (B addie 4l (gaadl) S ) e @y OuSl) sl S0 3
e S Bakie oalaS aiiaw i 13 pued) AN Aesadll saall Jaly GG 1 e 4SS Qlaiiad

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

15

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.marefa.org/%D9%87%D9%8A%D9%84%D9%8A%D9%88%D9%85
https://www.marefa.org/%D9%86%D9%8A%D9%88%D9%86
https://www.marefa.org/%D8%A3%D8%B1%D8%AC%D9%88%D9%86
https://www.marefa.org/%D9%83%D8%B1%D8%A8%D8%AA%D9%88%D9%86
https://www.marefa.org/%D8%B2%D9%8A%D9%86%D9%88%D9%86
https://ar.wikipedia.org/wiki/%D8%B1%D8%A7%D8%AF%D9%8A%D9%88%D9%85
https://ar.wikipedia.org/wiki/%D8%B1%D8%A7%D8%AF%D9%8A%D9%88%D9%85
https://ar.wikipedia.org/wiki/%D9%86%D9%88%D9%8A%D8%AF%D8%A9
https://ar.wikipedia.org/wiki/%D8%B1%D8%B5%D8%A7%D8%B5
http://ar.wikipedia.org/wiki/%D8%BA%D8%A7%D8%B2_%D8%A7%D9%84%D8%A7%D8%B5%D8%B7%D9%86%D8%A7%D8%B9
http://ar.wikipedia.org/wiki/%D8%A3%D8%AD%D8%A7%D8%AF%D9%8A_%D8%A3%D9%83%D8%B3%D9%8A%D8%AF_%D8%A7%D9%84%D9%83%D8%B1%D8%A8%D9%88%D9%86
http://ar.wikipedia.org/wiki/%D8%A7%D9%85%D8%AA%D8%B2%D8%A7%D8%B2_%D8%A8%D8%A7%D9%84%D8%B6%D8%BA%D8%B7_%D8%A7%D9%84%D9%85%D8%AA%D8%A3%D8%B1%D8%AC%D8%AD
http://ar.wikipedia.org/wiki/%D8%A7%D9%85%D8%AA%D8%B2%D8%A7%D8%B2_%D8%A8%D8%A7%D9%84%D8%B6%D8%BA%D8%B7_%D8%A7%D9%84%D9%85%D8%AA%D8%A3%D8%B1%D8%AC%D8%AD
http://ar.wikipedia.org/wiki/%D9%84%D8%A7_%D9%81%D9%84%D8%B2
http://ar.wikipedia.org/wiki/%D8%A5%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86%D8%A7%D8%AA
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%82%D8%A7%D9%86%D9%88%D9%86_%D8%A7%D9%84%D8%AB%D8%A7%D9%86%D9%8A_%D9%84%D9%84%D8%AF%D9%8A%D9%86%D8%A7%D9%85%D9%8A%D9%83%D8%A7_%D8%A7%D9%84%D8%AD%D8%B1%D8%A7%D8%B1%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%82%D8%A7%D9%86%D9%88%D9%86_%D8%A7%D9%84%D8%AB%D8%A7%D9%86%D9%8A_%D9%84%D9%84%D8%AF%D9%8A%D9%86%D8%A7%D9%85%D9%8A%D9%83%D8%A7_%D8%A7%D9%84%D8%AD%D8%B1%D8%A7%D8%B1%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%82%D8%A7%D9%86%D9%88%D9%86_%D8%A7%D9%84%D8%AB%D8%A7%D9%86%D9%8A_%D9%84%D9%84%D8%AF%D9%8A%D9%86%D8%A7%D9%85%D9%8A%D9%83%D8%A7_%D8%A7%D9%84%D8%AD%D8%B1%D8%A7%D8%B1%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D8%AD%D8%A7%D9%84%D8%A9_%D8%BA%D8%A7%D8%B2%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D9%85%D8%B9%D8%AF%D9%84_%D8%A7%D9%84%D8%AA%D9%81%D8%A7%D8%B9%D9%84

JOURNAL OF UNIVERSITY OF BABYLON

ARTINIE Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

V.

~T

$9 oy &

0 T

th;

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

s iy aaelly S Syl gl e iy sl guiaill e plsil al g (silly slall Uiy daskaial
e W Canayually 05l 3mS) Jols aacil 5y5hd s abish sl SN 13 GLASA o) S and Gsh slsell
o 2y el el i Aagkiall Sagad 55 aadll Sl Glial Bl e B 4Bl Blai Sl oL
o o s e ey phall JAU Jeln sas 112 Aauty eSSV o Balal) s il 13 laiY) aadl) il
DA e el 23n0 389 58I IV elggll dadly cuad 8 Alle Al Jlsa L5 e Joandly Lad aalg ol
Ball ellyy byl eyl (Ga) gls ) by (6] el Sle il Gl eladl Jliall 2l Gg0)\SlT 550K dugls
PBA e e 8 L Jlsgl) 383 ) (o) 0l (g5lad) Lalal) Aashiia I Jalsl) lsel) 38l 3 0 lS dus S5
Aglall josall DS G - sl auSy) sl (ieg padia eloa o Jgemnl) Ml Jadil) GonlSIL Gilias oingls
& il Al Lglall 8 sl e Jelin sl auSy) o) o) Asaall e 5hall §a)lS) 8aS) Jg g )
Ok e Jsemnll lgaladinl 2 2k 4l slsgll dadly Lo Locli€ll Mo Sl gile LaadlSs cung uglly 0solSl 1l
3n AL 3 A lsal) pan s o2l el 3 e Adle Auusing iyl (5l i) Aiec 4T S (6 lsn
Zuglall Loaamial) cilasdl) iy (el Jalal) dashaia olail ygsalls alsell Lol peavs (s3lly olaiV) ala¥) alocal
W el osabll i Cuslall elsgll mand (oW1 dazill | culath dasy) 3 oglisll Jall (50,80 83lay 4yiad) dealal)
)sel ranh ZAEN Axidl) el g palls Bl 50\ Bales Dal qadially Jg¥) ¢ L) (sl o)gll omancih Zalal) Al
@l LAl Laghia Llall Laghia ) lgiag 4yl aamall (e zpdn (Sl Jaladl 3l . g palls AU & lasall e 2olal)
e s e harall 83l pae lesal ddbidal) LIS glalie 4 Jaria eulie 8393 gad Lli dad e OoSE
ik bsaias Oilsie e del I gag Lalall caws (8 ISl (Y (g yaglly aaaSo¥) (5l agadll die L
o SO G LI e ) sSan b Jel s hall Ll Jelill oY Ljlail Unds sSe 50 sla
Jelill Cigan ZaSaly V) i) pe lacal (4a8y Al 3) 292 LAY B Cum Cung gl e (A23y 4 7)
lslial Jil) ga (0p 650) ol Bl daps e g SNI Gelall dlasiuly il AN Bl dlase 3
S Al dnsal (o Joatly Honeall i a ke (pocend (g 12) bl plasiady S yelly (gall unenl
slsgl anilill angall Jshy Acmall a3y Aflailly Lol (ol aifie Galie DA (ol lly £35Sl dnsal
OS5 gty Al Bab) ae (S)ladl Jaaldd) ads 5)38 2l clldg opiaa ol daclia P (e ohgad s Jagaiadl)
Sleill pandl dhaiy ) Ludall Jsuay o acliy 5 daall Al ) Jyeasll dllan) QD Gong el Sl duas
Chlall Jadal dasls 4ahic decad) @)Y Has 2 10 e up dlee L) LlAl) doghia e e Allg
Glscating g 50 yadas 0353 opaall L a)lall paad) jlaad M) adacl) adlaial) 3 cafie Jhadi G)la 2393l
Ol o paall ails e dagy 352 Lé (0470) ) anball 4aall Jsaay aic piaill elial maliasy 4ilingS
Lglhaall ayhall dajall e Llaally Giladl Hha A apglaall canli¥) 2,5 ajad el (pilies Guags Hlall

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

16

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTINIE Vol.31, No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<~ <

9 oy v

0 T

1V“7 l.

<~ <

€9 oty

0 T

ey ¢

<y <

Aicaay S Gass DA e oeli€l) e s oy Gale il Gila S aag aeadl ledll Jsb e
Al o L Jailay 5 alginall ahal) dapall o Bliall 6 se by dlajall Lilgs 8 algiad) 30 Cus 3aleS
&) ofilies Gipria Giaa DA e e @B Ll Aplall Lol dsje e Gl Ll glladll 4))al)
Ol lenl iy 3y (Gl Ll (s5ime b gl skl aliotiol Gal pssalisdl 2y iaker sl
ALl idee (i Gmpal Jadil) Gonll Baley Chail ) diiae (531 Byia Ban o e LS, 4l
Gl ) (I Joall & ey Gl ddee Caaad diley Alaje JS (8 Laally Bhall dapy (eld) Claaiar e
CHallisSe Jelil) any Cun cadall e Sl (Boamar il ) il Gl Ay Cingal) Cladl) die leantia
Lulis opgaall dashiall P o Fiad chl e R Ll e ledl cadaill (Osabl) disnlS) el (Slasd)
akiad acled¥) ailadll o Blall (eo cped Jlas) @Y Lold allyy Cp)lSl aSyl Sy Jagiaadl lggl
i 4y 5K eales AAIA Ghaad) ) o um Tacall agliall aall sale e piaad aasl) ) Cae el
Je s ol A mla I e ladl) D) il cagyn Julis e saelioally oalgiall aglalal) 45byesl) ciVladll
g o) Al ol aaall o) L aolal ) A ain ge el leSH Jall cld (i) ale BV
& sl Aaall ey ol (35 0.00426) I gslad) AWy (32 0.00423) I (golosal) SV cpasdl gaile
(Osloscope) J jles 4ald Ao aana g lin)) @) Lan€ pedal dngall 5o 2 Guan (4l 5 Sl 10) 250
psiadl Sleal) Juan Alial S oy 458 (30) p3n1 56 il SN Gl s el L dashaidl ga Eal
£ LtV Lhe Landt [ainll 5 5 ogulall Jlail) 2 asSaall gl Slall se die J3)s pagll de asill
ekt oSar oV dssanaill alayall L elogll & ool 5l S5 Gebial Aardieadd) Al 5gay) caaaly s3g 3l
el Alayll L(3) o8y JSE DA (e lalaadle (Ko Ll Dpgreaail) dlsjpall L) ,(2) A8y IS8 DS (e

(4) 28y JSE) DA (e Bl 2

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

17

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTIMIF Vol.31, No.2.| 2023 ,

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<Tp <

ue‘rsx.'r‘ﬂ'"\"'yv

™

. 2

A4 3 °

v .

gé‘ratvr"f:'\,v

0 T

\GAd ¢

<y <

o

! AlgSh ol ddasg Aual) dasial) Baa Lkl Loduadll) cillabial)

°
o
(<))
lacad vanm lonization A- Inlet gas mixture temperature thermocouples \é
1 e 150%&%«r dcer \,3
l : ) - E zZ
Carbon ), oy AR R 7
650C° £
S
4— LN ] oee LN ] A C'
C Lo
2 T g >
A o 5
R .
adon p.ortable High voltage ey ] %
monitor T 25C =
i c
=)
3
2
2
2

Heatinn fiirnare A Ik s

g

5

o

Y

c

o

o ! >

Motor Pipe 1/2 inch a

-« S

3

(H@A @ l &
2

N6) (=, e g

S i <

CH.(3) [AA] Radon ”;‘i’f'zeff Pipe 3/4 / 3

i inch o
Air(2) =B Lo i _
CO,(4) ~ ’ ® g
B @) Y

02 (5) Pressure §
Thermal @l 1®—=C _§
| sensor urnge Osloscope e
Voltage T & %
scale — c
-« Yy 3

. S

@)

£

alal) lesall Ban b el (glad) Jaldl) AuE sk bda o(1) JS&

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a

18


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTICIF Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

T T

ey ¢

‘.‘y\‘

€ oty o

ey ¢ 0 T

‘.‘v\.

€9 iy v

T T

\aad ¢

s.‘ v <

: danaal) daghaiall MY (Ja)yall

s Ay Avasaaill Als yall

ISSN: 2616 - 9916

Gas Air

~

Cnmnracenr

Diver Motor

Recirculation
eeedROCeocee

%
.
)
L Y
)
.

www.journalofbabylon.com

Contaminated
Well

(&4

Journal.eng@uobabylon.edu.iqg

info@journalofbabylon.com |

A paadll Aa yal 1alaaia) oY) Aparaail) Aa pal) Cp ) 2 5398 - Jaadads (<G 1(2) J8&

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

19



mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTICIE

For ENGINEERING SCIENCES (JUBES)

Vol.31,No.2.| 2023

€9 | Pdroey

0 T

ey ¢

s.‘p\.

€9 oty

0 T

1\ G4 3

\.‘v\.

€9 iy v

T T

ey ¢

\.‘ v <

s Al dgaraatll Ada yalf

@Ol dals il

ag ) al) Aasual) Lo gliial Uil g g3 3al) Cppdill g 4l Aa glatal 31 gigh - Jaihds (8 1(3) JS

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative

Commons Attribution 4.0 International License.

20

ISSN: 2616 - 9916

www.journalofbabylon.com

(&4

Journal.eng@uobabylon.edu.iqg

info@journalofbabylon.com |


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTICIF Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 | Pdroey

0 T

ey ¢

s.‘ Y <

€9 oty

0 T

1\ G4 3

\.‘v\.

€9 iy v

T T

ey

\.‘ v <

(GG daasaail) dla yal)

Bl a5 s
EEEjE E g EEEEEEEEEDR

S mluae !

o a4ty g 12 4y Uy

ondi lea

4 ad) Al § 0l Jalsia B 2 5 gh - bl (S5 1(4) L

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

21

ISSN: 2616 - 9916

www.journalofbabylon.com

(&4

Journal.eng@uobabylon.edu.iqg

info@journalofbabylon.com |


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTICIF Vol.31, No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oty

0 T

ey ¢

\.\ Y <

9 oy v

0 T

I\l 3

\.‘v\'

$9 phrrry -

¥ T

ey ¢

\.‘ Y <

Results and Discussion: N P PRI

OSary (052) (I dead Aoy Gladdl ) el (B Gslll Sle S5 b Lalaasl cadl lasl) Rl
b Bl 5 (5.6) glaw 41l (mlea ) e daaall Sl (gHlaall Gihat) Ll L(7) ) ISl DA e elld dasdl
Jase Gan (%15) Aoty Cany) 38 asllaadl ddee 2an ) J30 elsgd) Bha dnpy of o 3, (14) ) J<Sa
A(8) by IS DA (e lld dlaadle (Sarg Wy aaliill ddead) J8 %2 38.5, %5 32.5 clsgd) pla) dnyy leal
e (Karg elsel) s dapn gLV e 1y dallad) Llee 2ay (%03) Aty Coadds) i elgell dish )l Ll
5 adhiaa) aslled) Jale DA el) SLEAIL Sadid dallaall dilae dasg U elsgl) L Ll L,(9) A8, ISl b el
Pl (e lhadle (Kb ((Excel sheet) I e Al clggd aslall jlaa¥) its (10) 8 J<al) 8 LDl
sl pa (%40) oy ) sle A sl Sl S5 8 Laliasl QXS cad) i) L(6) H8y JSally (5) A8, J<al
On Lol Al (glamall CalaY) dad Wl (13) a8y JSall 3 LBl 5 dadledl 5538 P 0 5hall day0g larall
( Excel sheet) JI _le il slad aalall HLasy) il .(14) &) JSall L8 2Dl 5 (7) ol il galess]
(12) a8y I<ally (11) a8y JSal PDIS e Lilandle (Ko

o) cpinall (b Cgall el Baegially (SNl (oY) S oA quils

AL XPERTWIwaNTMPYZ01 Siedlas & yar ool ol g8 ge, dwa]

el Lles J8 Sl o) g8 LA gilli (5 ) JS

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

22

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTICIF

Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<y <

9 oy v

0 T

1V“7 l.

\.‘ Y <

$9 phrrry -

0 T

ey ¢

\.‘ Y <

& DalalXPIRT v.04.52.00 b,10.0129.0229 [CVGENITROMD&laEKPERT\IOD slaEXPERT ] - [Preview CAGENITRONWD alat XRER TV e\ TMP201 S Sl sar Sl ol ph 03] EIE&

mosmis 142 tan w40
WO To R0 4

bn Data Toohisattis Wndow Heb
BRI e
— e Q& meDE &~ &l a
@) mp omy owey w
P
w| w
I I
o
®
-
=] =
N
“ =
= [z
A
g" wlen| =i
R 2
Y =
i Y
B Y 5 I B
] s
o}
Y I S
b
I
o wn o s wn o e s o
e | st v | X | ¢ oue | e fomt | T pcons

dallaal) dales aey i) oloa LOR) il :( 6) JS&

Contaminated Well air Tempreture Before and After Treatment (C)

40.00 —
38.00 —
After treatment
36.00 —
34.00 —
32.00 T T ]
0.80 Befose 1.60 2.0

1- Test Before treatment: 2- Test After Treatment

Radon Concentration of Well Air Before and After Treatment

wef@um  Undeground Well Air Before and After treated which pulled out by Air Intake Device
16.00
14.00 —|
12.00 —|
1000 — Concentratio
200 T T |
0.80 1.20 1.60 2.00]
L lesibolore Treatment 2 Lo A IOy eaRan

sl (b 03 L B 1A Aaa o( 8) JSd
Wany g dadlaal) cibiles 3 J8 A gal) Hidl ) 5

s s siaall & gl e 58 5 p(7) Jsd
Ly g dadleal) cildes J8 8 sal)

1150.00 — 60.00 —
1100.00 — 50.00 —|
E
g 4 4 Before
°
5
g 1050.00 —| 40.00 —
a
s i -
3
=
b=
£ 1000.00 — = 30.00 —
g
£
g | |
8 Before
950.00 — 20.00 —
7 After treatment 7
900.00 T T 10.00 T T T T ]
0.80 1.20 1.60 0.80 1.20 2.00)
1- Test Before treatment: 2- Test After treatment 1- Test Before 1reatment:éﬂ%§iﬁMmem

ssiaall A Gl Je hiua o(10) Js&
Wy g dallaall il 33 A gal) Sl I sgd)

G 090 8 Ay gkl 4 giall Al 1(9 ) JSii
Wany g Aadlaal) dlas I8 (8 gad) Jiall ) sgdl (5 giaal)

2616 - 9916

.

www.journalofbabylon.com ISSN

(&4

Journal.eng(@uobabylon.edu.ig

info@journalofbabylon.com |

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

23



mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ARTICIF

JOURNAL OF UNIVERSITY OF BABYLON

Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

ey ¢

\.\ Y <

€9 oy v

0

I\l 3

\.‘v\'

$9 phrrry -

0 T

ey ¢

\.‘ Y <

s Sl (s giaal) u.ﬁ Ol el lacgiall g A1 AW 5aS Al Las il

#il

tr EaEEER

Pz
I

[EEEE]

Aaleall dles S i (293 o cldall il sl JLSA) gl 2( 11) JSd

Lz Datn TonsfSettrgs window  Heip

E=ETIARCA N T
RCIEEE L

=1 )

= “
@ FY i g |
@ &

§rfEeraty

R L e R
: el R —— —
M| [ I = [ 1 - [
I - == L — — =
: = ! = = o e

Aadlaal) Aoles dny GIdall i) pla LSRN @il 1(12) JS&

- - —— - - - - - —m——r -
qgncentration
i G o i s < s e e S s i = e ] e S e el S e T o e pe—
il P e Slam T g 0 e e i i v e O e el 8 S S o e
e i e pea s B srrs Sy Y e e ol S 5 e S o e N
RN NN ——
o _| Before After
SN —
7 Before
BB AN —
£ ation
SEAS ENEN —]
After
Before
Ny — -
- After
5 LE= R+ 1] T T T T T 1
L+ ] WL WL =)
1- Te =t Befors treatment | Z- Test A fier T reatm-e nt

el slall Agacail) 4y gha )l g 81l A jag gl & 585 2(13) Js&

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative

Commons Attribution 4.0 International License.

24

2616 - 9916

www.journalofbabylon.com ISSN

(&4

Journal.eng(@uobabylon.edu.ig

info@journalofbabylon.com |


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARTINIE Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

V.

~T

$9 oy &

0 T

th;

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

* Parosntages of Radon @ac Reduotlon [ &)
.00 —
g —E}— standard Deviation
| [ —
E oo Reduction (%) -
E .00 —]
b=}
R I I I
LR 1.2 180 .
Cace No

slallg o) gl A Wl QRN (o lmall Gl adYl g 4 ghal) dgudl) o( 14) JS&

2SSl SV 5 Camg ally Caagyngll @lile Ladal Ll Aphall desall 4am aladiul 8 2 4de
paaials @llyg ala¥) yuie alSa¥) Gb Blie sa (B Gha Gala B GuSal elselly ClisySoHngl) aals Gsylsl
dihie o 25 dihie G (9l @A deghid zojall ahaidl) ae (apll B s G 5S) el Gela
2l Gl Bl daghie Ldx3 (mal LUl 1 3 Jadsll) daghiie aladial & (ae 150) agams il
sleg daly Blall 5l dapn 058 O ann Al L3l Adee 8 ae L JalaS Lo P iligSo 0l i)
Clblaad) e zgd) ahadial @l Sy aslsll Jelill ddee Jgeas pleal @lliy (0n 25) ce JBY daghid)
Slaxal aSae U dagliial) 3l auglhall anhall dayal) e Bliall deludl e e Jaxs Sl (Bial) £:iLeS)
& o 4kl JUYly cull) e dashie DS e pgially el gall S Taw Geesal sae S s pxe
oo i Allg aphall derall Has ) Jeasll (Sl fall (sgie 32 elldg soane dlay Hle ddaclia aladial
Sl aaa aly Gum s acalel) Ayl aladiuly (gpaall agisl) 2l S5 (o7) Lay)ake dalaes (gpenll 253sl) dashaic
Jaly Jlaiy) e (Gl mell 5558 sl @lldg dasaiall dyhall OhAY) G cuasia) Ll (150) dpams sl
dage ) aplall ansdll Joa3 58 (ul@l @llys (DC) 5 (AC) g55 dibyesll cOlaslly adadyall @Vl saa
505 aspulindl 2S5 508 e G (S gil(3%8) el bl I Je il cillghaal aladiul & .4l eS
Jsaall Hlall (Gl Jadall jo e ol aydall deliall deju 52L3 by (anel 5) ool piilshacdy) (s Adlusary Sl
Jsh) Oma)all yaic (e desiadl QU] A0l LSl Gl L aladial 5. SLeSl Y ddee e
bl il daghaie (il 3.5) (sslads dpens daany 2al) 8ol (e desian il Dilghaad L (aw 1) kg (aw 10
Jaall Ml ol seainl AlieSl i) sga o ol (il 1500 I clsh 220) (e dad)y algnes 4dadine

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

25

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARRTINIE Vol.31, No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<~ <

$9 oy &

0 T

A4 3

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

Dl D, aals doyi Ada platials Al Slsell gl Adee Glanl aey anlidl QY Joa 5l el e
e paias dawiny Jels e e Jyamnll by SlseSh oplill dilae 50US (g5inn 5303 cpmaSeY) Slay ol
Lic bl (ggiol)

Conclusions: sclalitiuy)

bl e Gatll e dimaly S5 (pa anllyall bl ) asdi Los (LY pacaall ¢ 35aill a5l il
8y 48 ad) Gl cYla e Alla Sy cubins Galid) Tl 73l 38 25 8y . Asdianaly duiilly Lol
23l daly anllapul) LY gaig Ml ALS , algill Cafide (o (s SIS ringall $Y3a Alls Ay cac
Al daly (e Aage IS A5 Ol LS alaY A8 i) Al sadly cVAl e Als IS 8 2O 4K,
Lhge oSl () Arad &) Lkl 5)ludlly lilage laddl GIS o) dadadagl) alal) 5)ludlly = Dlall 44 il g aalial)
Db (e glsl Ead aslasy) cluball o g Y1 s LUl sgally clisl Al e sle S A3l 5lads
Ge g 0 L (ala sl Luuadly lly GalaSilly sandly iy dly £ Leslly Cslsilly 4 My A , Aillayud
358 Gy i) (palyels Bl s (e 21309 8lagl Lt abe¥) 581 (el 3+ el 3hlia 3 plsiY)
O g 3 A IV 4 g leal) gl lal) Laiy A AoV o Galadll Gy 4laY) aay ((%20) oo
Sl eyl el oa ildlie o LSl el dispne W oahll e Lghag Al 22D oaplall (il
DI Sl Jumiall JSYI 5 A Jomie S 433 aad gl Asad lial) eyl cppbimall o panly sl pul
ol culSy algall i log Liaya (30) z5al AlSH A8 Cilus 5 8l Wiy ol Lyias OIS () pgi€any pgiln
alils LolaB) il (e aniley algall diia e culaddl ABll) slacll dalSsy 3 Casa. Luya (Y50 881000)
sl zSlal) Al 45jlae ALasl Sl Zullad) ZalSal) (15) a8, JSEI DA e Laadl . acinal) 5l 3l e elgu
(@AY il gy e IS ga Alie 2SI s el Adlal) GG (16) o35 SN DA (e LD 5
25 LBy Cuilad)

(Y52 881000) ket Sy aloal) 43 ey Lilaas) Liasye (30) z0kad 24 AalSH) Clus 23 33
Sl e el Al AoleaBl pn) e dusniley 4lgall A e uliall A el Ad 3 Cai L
O B33k 5,5l Zolal) AalKs Ajle Shesl ZOlall Al ddsl (15) 8, J<A) Dla e Baadl . adiall
LAY Ll yud) gle¥) 23le IS aa e 2SI ey 2 Dlad L) dalsll (16) &3, J<a) Dla

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

26

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OF BABYLON

ARRTINIE Vol.31, No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<~ <

$9 oy &

0 T

A4 3

<~ <

€9 phrriy v

0 T

ey ¢

<y <

o

170000.00 — 160000.00 —

160000.00 —
. 120000.00 —|
£ i
[%]
o} i
[}
»  150000.00 — —
° ®

p L
(0] — |
k5 b 2 8000000 1- Prostate Cancer 2- Colon Cancer 3- Lung Cancer 4- Stamatch Cancer 5- Pancreatic Cancer - Liver cancer
Iz O
T 140000.00 — I | = Costof Chemotherapy Treatment
% i @ Costof Laser Treatment
= 40000.00 —
............... e.. . e ®
130000.00 —| o BT
| gt
120000.00 020 \ \ \
1.00 2.00 3.00 4.00 5.00 6.00) 0:00 200 4.00 S0
Cancer Type : 1- Prostate: 2- Colon: 3- Lung: 4- Stomach: 5- Pancreatic: 6- Live Cancer Type
oAl aY) golal 4 sl cadel) :(16) Js aillyuad) () el Al il 1 15) J<a
Andliial) dld) Auila pud)
el ZMally Gl z3al) el aladialy
References dbadll

[1] The Clinique, Illinois", Homeopathic Medical Association", VVolume 34, Retrieved, 2011.
[2] Radon seeds. Retrieved, 20009.
[3] Radon production. Retrieved, 2009.

[4] SRM 4972 — Radon-222," Emanation Standard”, National Institute of Standards and
Technology. Retrieved, 2008.

[5] Collé, R., and R. Kishore , "An update on the NIST radon in water standard generator",
Nucl. Instrum.Meth.A391 (3): 511-528. Bibcode:1997NIMPA.391.511C, 1997.

[6] Boulder and Basin," Radon Health Mines", Montana. Roadside America. Retrieved 2007.

[7] Neda, T et al, "Radon concentration levels in dry CO, emanations from Harghita Bai,
Romania, used for curative purposes”, Journal of Radioanalytical and Nuclear Chemistry,
2008.

[8] Salak, Kara; Nordeman, Landon,” Mining for Miracles. National Geographic Society",
Retrieved , 2008.

[9] Radon Levels in Dwellings: Fact Sheet 4.6. European Environment and Health Information
System, Retrieved, 2013.

[10] United States Environmental Protection,” Agency Radiation Protection: Radon", November.
Retrieved, 2008.

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

27

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
http://books.google.com/?id=KM5XAAAAMAAJ&pg=PA243&lpg=PA243&dq=%2Bradiotorium
http://www.orau.org/ptp/collection/brachytherapy/seeds.htm
http://web.archive.org/web/20081028133937/http:/rn-radon.info/production.html
https://www-s.nist.gov/srmors/view_detail.cfm?srm=4972
http://en.wikipedia.org/wiki/National_Institute_of_Standards_and_Technology
http://en.wikipedia.org/wiki/National_Institute_of_Standards_and_Technology
http://en.wikipedia.org/wiki/Bibcode
http://adsabs.harvard.edu/abs/1997NIMPA.391..511C
http://www.roadsideamerica.com/story/2143
http://ngm.nationalgeographic.com/ngm/0401/feature7/index.html
http://www.euro.who.int/__data/assets/pdf_file/0006/97053/4.6_-RPG4_Rad_Ex1-ed2010_editedViv_layouted.pdf
http://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency
http://www.epa.gov/radiation/radionuclides/radon.html

JOURNAL OF UNIVERSITY OF BABYLON
ARTINIE Vol.31,No.2.| 2023

For ENGINEERING SCIENCES (JUBES)

€9 oy

0 T

ey ¢

<y <

9 oy v

0 T

1V“7 l.

\.‘ Y <

$9 phrrry -

0 T

ey ¢

\.‘ Y <

[11] J. Res. Natl. Stand. Techno ,"The NIST Primary Radon-222 measurement System”, 1990.

[12] Mo L, Reinhard MI, Davies JB, Alexieva D, Baldock C, "Calibration of the Capintec CRC-
712M dose calibrator for 18F", Appl. Rad. Isotop , 2006.

[13] Hill R, Mo Z, Haque M, Baldock C, "An evaluation of ionization chambers for the relative
dosimetry of kilovoltage x-ray beams". Medical Physics, 2009.

[14] Paual R. Steinmeyar, "lon chamber", RSO magazine, Volume 8, No 5, 2003.

[15] Malli, Gulzari,". Prediction of the existence of radon carbonyl”, RnCO. International Journal
of Quantum Chemistry, 2002.

[16] Thayer, John S," Chemistry of heavier main group elements", pp. 80, 2010.

[17] Kenneth S. Pitzer," Fluorides of radon and element”, J. Chem. Soc., Chem. Commun. (18):
760b — 761, 1975.

[18] Twitchell, J, "How to Buy a Radon Aeration System". Freeport,
MI:Air & Water Quality" Inc.Available . www.awginc.com/article_radon_system.html,
2000.

[19] Robillard, P.D., Sharpe, W.E., and Swistock, B.R, " Water Softening. University Park",
http://www.sfr.cas.psu.edu/water/water%20softening.pdf, 2001.

[20] Kocher, J., Dvorak, B., Skipton, S, Drinking Water Treatment:

Distillation.Lincoln", NE: Nebraska Cooperative Extension. Availableat: http://ianrpubs.unl.e
du/water/g1493.htm, 2003.

Journal of University of Babylon for Engineering Sciences by University of Babylon is licensed under a Creative
Commons Attribution 4.0 International License.

28

ISSN: 2616 - 9916

www.journalofbabylon.com

info@journalofbabylon.com | Journal.eng@uobabylon.edu.iq


mailto:info@journalofbabylon.com
mailto:info@journalofbabylon.com
mailto:Journal.eng@uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
http://en.wikipedia.org/wiki/J._Chem._Soc.,_Chem._Commun.
http://www.awqinc.com/article_radon_system.html
http://ianrpubs.unl.edu/water/g1493.htm
http://ianrpubs.unl.edu/water/g1493.htm

