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Abstract

Radon is a naturally occurring radioactive gas that is colorless, odorless, and tasteless. It is a member of
the naturally occurring radioactive decay chain from 2*® U to stable °°Pb. *’Rn, which has a half-life of
3.8 days, is the product of radioactive decay of *Ra. some rocks including Granites and other felsic
igneous rocks as well as related soil, have high potential of radon generation. Radon, a radiogenic gas,
can penetrate and pollute indoor air, so its concentration become more than outdoor air. The
Environmental Protection Agency (EPA) estimates that 14000 lung cancer deaths per year in the United
States are related to exposure to radon gas and its daughter products, primarily **®Po. In Iran, some indoor
air especially Ramsar’s houses, has basement rocks and soil which contain high U minerals, high radon
pollution, and high lung cancer risk. There are well-known ways to reduce concentration of indoor radon
gas including additional ventilation, isolation of foundations, delay of water consumption, avoiding
granitic rocks at indoor places. Since these ways can prevent high indoor air radon pollution at Ramsar
and other similar locations in Iran.

Keywords: Radon hazardous, indoor air pollution, U decay, Ra decay, Radon in water, Radon in soil,
Radon in rocks, Ramsar.
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The Investigation of Methods of Reduction of Radon Biological Effects
Based on Measurements in Rafsanjan City

Ahmad Asadi, Hasan Ranjbar Askari, Mojtaba Rahimi
Physics Department, Payam Nour University of Rafsanjan
Physics Department, Vali Asr University of Rafsanjan

a_asady1979@yahoo.com

Abstract

Radon gas and its daughters are radioactive that radiate Alpha particles with high energy. This gas and its
daughters conscious become in to human body from drinking, eating and inhalation and cause damaging
of cells in to the body, especially lung. In this paper, we investigate the results of radon daughters
concentration inside 68 buildings bye RWLM equipment and radon gas concentration in 34 agricultural
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and drinking wells in Rafsanjan city. The results show 0.35mWL and 34.43mWL inside buildings and

3.64 %and 24.51 ?T? in wells as minimum and maximum values.
I

400

Ol O 90 Mg oo Cgmime 0ddy Dldezge g 2o S in ) el Jele b Sligi i @l
elaisl ogs & (b Glagin 5l S5m0 1) pe G O Ol 5 0l 5B el
5B cnl 008 oo adgn P Lablg oz 40 59, /83 jee aei b ZPRN yg0l, 515 Laslesls
S5 pare cpl ol 3 (b slesls) 29 Jgax 31 gie 0 9 86 31 sae glyls
20 slosws 55 copl sl p .[1]AJGA Cewd 4 paoly guiSTgol) pate Slg,d 5l aS conl alguSTgs 0l
by S 4 bgyye o5 5 4 a5 agli 3196 jee acs L (PPRN) (92351 5 a5l 5513 e
@eplejle @by o Seee 5 (S 099l 3B Sl cle ran ay el Sl 62ST50,
Sligizs o 0l 55 gy Sl ool (EPA) Ty bsmo cbilis oylojls doylojlo

SV PV FEE SR W1 b
5B el Sz plosle (3155 ple 10T 5 86 Syl g 99l 5 51 pladl (65558 -
G )b slass (y90l, (GBbly oy 50 b 4y by Jole (egd s 5l an 501,
adgs 5/486 MeV il b Wl wlyd ilpse a4 geol, 2ably 40) cool ol oo adgs
MeV 5, b T &l,3 obeS Lo sloyor do b ogol, ;i3 sladies imen 395 o0
Gk 3l g eapmz JLd 50,5 Slid ol 5o 5 9ol 5 (0S5 0wy TIB3MeEV 4 6/11
25 il ol Laal; 630 5 (egll aiz) o5 Sl 0 e @ 5 WS o laay) 3y s
30 Pl il 55 ] K0 ggm 31005 )l ps el g 00,5 050l 1 Hlas 0,90 <L sla ol
s S 5 Sl 5l oyl @ e G Sy j3 0 0 5 cplpln sl 1) O

! - Environmental Protection Agency

VY



3{/5/)&/ &{/&W ‘L’J”‘/LZ L;u‘”/

WA $98 o

—

o
oo U ;Lm
T e

o) deipy gl (Soelsl O o ygaS 5l (S 50958 00 (suej s slaol 8 )ly 5 03,8
35750 539l 5 sl iS5 0T (50 (90l S8 YL CLle g 0gd e (el (S 5 ol
(oiims plozinl B2 mb car Ol Gardy> lSia lastul @b 5l wlgoe Ol
Sezge 9oty S cdale 51005 o 3)ls ol 35k 5l ioren g andl 5 )b sotiad
[3]o05 Jsho s b 5o el il oo 515l il (11%?) Sl v ) it Ol o

2 Jeloee ggoly 5B cdale i Dlhnss ally Gla Slis iy ) Sty Sl s o
Ol (ej 5 slaol jo et o 90l 518 cldale iy egdg 5l B ol (e slac]

Sl ) SOl bl 00,5 o0 55 oo Gloel )3 gol, 55 &5 ol &8ly p0 by o
@512 sl ) it (ild e e (ad auSlh g plralr b Ll o)l (e gl 4 (o)
035 B oy 0590 Bantz g oz jo ) Se sk 4 (ygol, 5 cdale 510000 e
S el gl pSojlail 0gd s A3y Sl olste 4 Wlgioe ol Glej Dy

el g Jd sl S cogase jo 58 pl cdale aS aas o lis calisee bl jo g0l

595s S50 35 (3901, ol 55 (5 Sl
oo oo g Gl S e cably ol 4 T ol x50 g 90l, 55 e BT 4 axg5 L

GrSoill j3 0,5 HI8 e ol (g0l 5B Jlade st Sz il Olye 4 Wl oe Laoe
5l onds ablu Gl old ol 06 a5 ol ons oolizal (RWLM) olfss 5l el o 2o
gl b @ Glong (s pSoslwil axly 5leyeal, cale 6 pFoslail sl aled < 1) 9ol ol
oo ol I 5,k el ouls solaul (sl lasre jo ygol, ol s cdale caiiS Lo oS (6,8
Olyiss cosaza b g5 5 o1 polo e 5 5 4 Skl slgp (58 b o5 el & 50 (o
Loy W al)d cplaisS oo piais W O3 095 5l Soe 5l a9 ot 2l 4 g0l
030° 038l 3B ke (g Sojlail jsliie 400 )8 oo b wo)lo 18 b (599, o5 (g3l
2 [l as Clail Bolas j5b 4 gSas J3ke B8 (lonind; Lot bgSame il
o el 24 by Gae yo b geoly ol cdale 6. Seslwsl EPA T eadl g 5l
plml slasges 45z Ju8 celw 12 1 a5 040 <o Wb (g uSejluil @850 0 10,5 aloul lamae
R O VTt W1V IRV FLL RN IPRE. AP CORIEVEPIRE I PR

2 _Radon Working Level Meter

VY



3{/6/)&/ _"«//.“aw zg»b&/n b;uy

WA $98 o

—

Wl
oo U ;LN
T TRy,

e ded sl plesle 1 Sledlbl b cdale lie jo Fge slaylly (285 Sl o sy
Gl w5l c a8 IS @ pdlas go5 b s Sy o, olal aiw gl )l el
8 Lo a olliws dalps cpl 40 00,5 5yl g olKiws olo 18 e 5l g U1 (S
1 gz 50 sanl caws @ gl 0 8 o o3lail |y g0l oyl ss cdale (Bl bl glgn 186 b celw

" loods A

(MWL) O9ly ol e clale s> olows EYHESRWIR

1-5 33 42/31
5-10 32 41/03
10-15 4 5/13
15-20 ) 6/41
20-25 1 1/28
25-30 1 1/28
30-35 2 2/56

ol GsSans Jjlie ,3 o], oliss cdale 6 Fojlail b 1 Jous

b Of @il g (P GBST )0 (99ly Clilé (g oIl
ol adl> 34 slaws ol (ylondy (o 25 sla] wolie 4o (y0l, 5 cdale (6. o5lail jelate 4
Sl 5l o el oo Gl il oo w095 calisee bl jo a5 glaigS a4 g Solas yeb
JHs o lgn a5 5,9k o RAD7 o%iws Pae B, o 250cc o 4 Slaiges o> o
k')":’ﬁ) )‘ o A e 6}.50)‘._).;‘ e oo J_?v_n aQ Lu)...u ) KW M‘Q)J u.bl.u o‘) 4\49—0.:
Sedca olKiwd 3l g 0aus S ol Ol jo Jeloe (ygol, 55 slucles SO lawgs olfiws o

[5]w‘ ol 00)91 2 Js..)..? BS LS)"S")“')"" U"‘ )‘ o..&.AT Cawd o C"L“"

) ¥



3{/6/)&/ _"«//.“aw zg»b&/n b;uy

WA $98 o

(%?) sl 5 cdale ol sluss ool 0oy
1-5 2 7.5/88
6-10 8 7.23/52
11-15 6 7.17/64
16-20 13 7.38/23
21-25 5 714170

Olrindy fony s ol by (el 5 cbale (6,503l s 2 Jgon

o9l 38 clale aS 05l o camlive Sk 3l o gl ol s clale 6,505kl 4y axgi L
cbale il cel goante Jalge .ozl oo (20MWL) 5lxe o> 51 5YL 5l 51 %.5/12 40

Sl gl n ete 45 Wigd oo (FSum Jilio J15 50 (90l 58

WSl loy53 s Fcelio Lyl 5l 51 lon ayges iz el U3l sl a5 byl -1
shls a8 Jla o550 o0l S6 cdile Jle loie 400 salys maS (00, 58 cdale
el G 581G Slo3 GBI 1 yeS Bl oo 6 i slow ) 5 0,2 (o
il anils vg7y SlB b O antir S5Saws il i 50 ST (e slacl vz -2
Lo JU™ cnl 9929 ) eonmy o0 S5 & (oreb ol (nl a5 092 alg SYL (0], 5B clale
2gdse ol 9,0 98l 5 Gl el
chale mg)oo LSl YL Slib Cos 4 jadx o - e a5 bl 556 -3
2k lgn JBz L aglia ;5 (973 (0, 55 JBz 512 o amlys a8 (50, 58
il oo
Clale a5 555 o oanlin (e slal yoend Jo (g0l 55 clle (g pSosll g gy 5
Olee o s & el YL (138) sl w51 0T slaolz ao s 70 51 i 991, 515

Yo



3{/5/)&/ &{/&W ‘L’J”‘/LZ L;u‘”/

WA $98 o

—

o
oo U ;Lm
T e

3l widgie oy ol 5l (St 88 iy 5% ssb 4 5g; Jsb 0 a5 Sl psliS xS sn
as 09“:‘54) R 0 ﬁl.?u‘ 6[.@5»)).: LY 4\.‘>9J lJ I8 s ] o..)..\...fu‘).ia &9..09.4, w‘ 9 Mla‘sn
S RS g Sl iy Golye i pShep Jlb sl S 4 a5 aleely 50l I8 cdale
ol ;S8 a p3Y) wib e byl og Baes Wl oo ol cpl 4o cyg0l, 58 YL cdale LYo
59905 (sbarmo o 31 SRals ol
ol Gas L S0 lame g GeKae Jjle J3o jo o olpso g og0l, 58 rals slp
4 azg baib oo pleitle (o ol xex eoly 38 caiSz s g JBlo a4 e0l, 55 599
13,5 o0 Sty p slael; oud ol sla o
Ol a5 6l 5l ala e o (@YB-L’ ooy Dae @) (28,5 )18 5 a5 ol Y olnle
Ygare a5 Lol (0555 5 )bl po Jlo Slsie 43 088 5y 0,08 352 canslio i
o B e (ol jo Sl as U aS 09l oo
Sedls (5la 559 9 S5, losm 5l oolaul b pleaslu sloe,lgs g S san@le -2
Ol o> B laslo J3ls 0 i) 9 cuil 5 slacaw l eolatul pac =3
SYsb glo Blue jl Sl 5lan dls 19,0 e ol 43505 ol -4
LS‘)-? ‘;.:T 40 ol > Qsol) )lf clale S9y » oD ‘AL?LS‘ Lgl.fbdﬁfo)"&‘ 4 Ay b yioen
hals o Brae il LB BI5 loy Sae 4y (3l 10 O (65l g sl a0lga -1
ol [y ead J> g0l 318 cdale
obly By 5l g sl aisly vgg pedl; paie oS ke Of o Canl Sew g -2
30 S Gley e bl B pae Ol 45 09 oo dlgiian ol piyle; 90l, 4 pgl,
aS cul S5 @ m’&) Sgd i AL oo 0 ol 5l o g 098 (6 IS Ol 5
(02 yoo lind, o) sl o sl (g uSelasl pgral, lade
Wl ap el dse5 5 Al e SzsS bails plos slad Ygere aSiyl 4y ag5 L -3
&Bge 10 ol i 509 5L 51 0 15 e JBlas 4 plesrinl lo Sae 09,5 o olpiing
D950 YU pla> slad jo gl 515 cdale ploseiul

\ 7



)//b/)&:l &{/QW ‘L‘J”'/J/" k;uy

WA $98 o

T s s

Wl
(€2 ¥ N %N
N T ALy (\{.4

&=y
[1] M.H Shapiro, “Comparison of radon monitoring techniques, the effects of themoelatic strains on
subsurface radon, and the development of a computer- operated radon monitoring network for earthquake
prediction”; U.S. Geological Survey Open Field report, (1980) 80-896.

2l i 550,251 Al s K5 b lisl weas o ,5T2]

[3] Samer M.Abdallah, Rima R.Habib, Rida Y.Nuwayhid, Malek Chatila, Gabriel Katul, “Radon

Measurements in Well and Spring Water in Lebanon” Radiation Measurements 42 (2007) 298-303
[4] H.Ranjbar Asakari, M.Rahimi, A.Negarestani, “The Investigation and Measurement of The Radon
Gas Working Level Inside Building in Rafsanjan”, Int.J.Low Radation, Vol. 5, No 2, (2008)

i slocl )0 o S g0l G Gl (6550510 5 pury P (o S uiip sl ] [D]
(oo 4.._9).;.») 1388 olo frogs oy lp! (st Kb uiil iS5 o jil K loeins, ol g

VY



3{/5/)&/ _"«//.“aw ‘L’J”’/LZ b;uy

WA $98 o

i —

Wl
e L ;Lm
- T TRy,

| &b 50 (90l oyl 3o imiawg (90l o Cann y Ol 1
3 .2 . 1 *
solb b (g5l ol e )b (e
Sl ol oSl Sf;T olL2ils G 5 05,51
Lol amly oMol ST ol€ils 5L, 03,53
ol amly oMol ST ol€iils Sl i ssim Hlolys Glicsl o]
E-mail: ali_dav55@yahoo.com

oSS

e 3 S S S AT o el (50l el 5 5 AT e Sy it ol ] ey el
L ol maie SO 90l Allioo 5T 0 5 SULS jls plad] sl (3Ll ol wi]s T Jols Slrinis
5 Cel (srb Sladindd gte (e 5 Wb oo isi O sloggisjnl das 4 4l 086 aif oue s RN oles
eole g0 S 1 dey y30l, . Ecl y30ly 0525 i o golise pliai 1 8Ly 00 50 Sl o 1 s Lo i
Olime gy 0 e 1 B s ol a0 Ml 31 3 gl 013 4YLles 5 wiily o 25155 5 (e ol sl Lo s
TSl (b YL Jige iz o Glie gl (il j0 sl )b slac Tl g ladoiiz 5 e sloc] jo 50),
YL e jo 45 was o st gl el oas (5550 I PRASS | pcenss Lavug luls aiac Mol (sl y30],
3l o il o] G Laomo Cbilin lojl Laugi 0d ot e u> lad 457 1 a8 Mol ol 51

Sl ol wbe  PRASSI oliws wildle 5o 50 =490l 55 1 (goadS WlodS

effective environment of radon and weighing measure of

radon in water region

WAli Davari, @Ali Asghare
Molavi,®hamid taheri

1- physic Department Of teacher education Islamic azad university Qaen Branch
2- physic Department Of teacher education university in Sabzavar.
3- mathematic Depatment Of teacher education Islamic azad university Qaen Branch.

Address: Court of South Khorasan City of Qaen Islamic azad university Qaen Branch- Ali Davari.
Abstract

There are some radioactive elements that they decay nuclear radiation which is very dangerous if human
body irradiated by them. Radon with atomic mass 86 is one of them, that all of its isotopes are
radioactive. It is the main natural source, which more than 50% of absorbed dose is due to radon gas.
After cigarette, radon is the second caused of cancers in respiratory and digestion system and many
persons have been died due to these cancers annually.Radon concentration in ground waters and springs
is more the surface water. In this research, radon concentration in 14 water samples in Ghaenat region has

been measured by PRASSI system. Then the annual effective of absorbed dose of radon gas has been
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evaluated. Results shown annual effective of absorbed dose of radon is less than the normal level whish
advised by Environmental Protection Agency in USA.
Key words: Radon gas; annual effective dose; PRASSI system; water region
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1- Radon Activity Concentrution in the Ground and its Corrclation whit **- Mturk et al.,
theWater of the soil," App.Radiat.Isot. 47 (1996)377-381.
2- P. Korhonen et al., "Behaviour of Radon Progenies and Particle levels during Room
Depressurization Atomospheric Environment, 34 (2000)2373-2378.
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. Radon geology and methods for its reduction
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Radon environmental hazards in recent years have caused a reevaluation of new building
construction to limit the related risks.

Important factors that can reduce the Radon density in buildings include building design,
location of building, type of soil, regional geological aspects, type of stone, type of materials
used, size of the building, location of the floor with respect to ground, and geophysics'
conditions.

Research shows that hydrogenised cement releases 20 times more Radon than non-hydrogenised
cement. In addition, the ratio of gravel in the cement affects the release of Radon in sample
cement *° Ra.

Important methods of reducing Radon in building include proper insulation of the building,
proper HVAC, installation of ASDS, DSDS systems and utilization of PVC AND ABC pipes.
Key words: Radon, geology, building design,
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PHOSPHATE INDUSTRY AND THE RADON PROBLEM

Fathi Habashi
Department of Mining, Metallurgical & Materials Engineering
Laval University, Quebec City, Canada G1V 0A6
E-mail: Fathi.Habashi@arul.ulaval.ca
Translated by Ali Entezari*
Department of Mining Engineering, Mining and Industry Collage of Zarand
Shahid Bahonar University of Kerman
E-mail: Alen.9185@gmail.com
Abstract
The problem of radon generated during the treatment of phosphate rock by sulfuric acid
to produce fertilizers can be solved by using nitric acid. In this case radium, which is the
source of radon, goes into solution and can be precipitated by a controlled method and
safely disposed of. A variety of options are discussed.
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radon concentration in soil related to the environmental parameters by a modified Adaline neural
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Radon in Tehran water resoources, an overview

Jahani, Hamid. R - Rostami, Ehsan- Mazloumi, Alireza®- Binesh, Alireza*

! Water Research Institute
*Tehran University, Institute of Geophysics
® Geology Dept., Khorasan Razavi Payam-e Nour University
* Physics Dept., Fariman Payam-e Nour University

Abstract

Tehran is hosting more than 8 million people and is amongst the first 20 big cities of the world. The
total water consumption is about 3 million cubic meters per day or about 1 billion cubic meters per
year. Tehran aquifer supplies a big portion of drinking water to Tehran. Its share in supplying water
to Tehran is sometimes in the same order as three Karaj, Latyan and Lar dams. With regards to the
importance of radon level in urban drinking water and its severe effect on human health and
considering related standards, this paper discusses radon concentration in Tehran water resources
throughout the city in a concise manner.
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Potentials of radon gas production in Zarand area: constraints on its
formations and factors production

Alireza Shaker Ardakani'” and Ali Entezari?
1- Assistant Professor of Department of Mining Engineering, College of Industrial and Mining, Shahid
Bahonar University of Kerman
Email: shaker@mail.uk.ac.ir
2- Student of Department of Mining Engineering, College of Industrial and Mining, Shahid Bahonar
University of Kerman
Email: alen.9185@gmail.com

Abstract:

Reports about the potential health hazards of radon in mines and homes dominated in recent decades
the scientific and popular literature; because that radon is the second leading cause of lung cancer after
smoking in the United States today. Radon is an a-radioactive gas which naturally enters the human body
mainly by inhalation of air particulates and by ingestion of food and water. Radon is one of the products
of the radioactive decay of uranium and thorium in rocks and sediments. The Zarand area can has been
High potentials for radon gas production which are included: Coal and black shale formations; coal
washing, coke and coal tar plants; phosphate fertilizers; and active faults.
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Radon Gas, Dangerous Environments and contact with them

!Abdollahy, Azam
Department of Geology, PayameNoor University of Iran
E-mail: daniz_abdollahy@yahoo.com

Abstract

Radon gas as a colorless, odorless, tasteless gas, and the decay products of uranium due to high
radioactivity is harmful factor for health. Rocks with high uranium clark are the radon gas resources.
Granitoide rocks series, nephelin syenite, acidic volcanic rocks, karstic bedrocks, limestones with organic
matters and phosphatic unites with high amounts of uranium, travertine and igneous rocks have high
uranium content. After the gas formation and its accumulation into cavities and underground waters, it is
following from tectonical fractures and wells to atmosphere. The recent studies show the negative effects
of radon on organisms.

Key words: granitoide, nephelin syenite, karstic bedrock, uranium, decay, radon
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Radon reduction systems in drinking water in home

Azarvand bahare' — imani raad reza®
Payame noor university.
Mohageg university.
Abstract:
Scince 1980 radon is introduced as dangerous factor for human health. This natural radioactive gas
seeped out of the earth’s crust and to the basement of thousand of homes. Until recently, radon concerns
have focused on airborne radon and radon in drinking water was not considered a problem. This study is
discussed about radon in water and methodes to reduce it.

Key words: Radon, active carbon, spray, ariation
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Radon reduction methods in houses
Azarvand bahare® — imani raad reza’
Payame noor university.
Mohageg university.

Abstract :

Present study has dicused about reducing of radon level in houses. Considering that radon is known as
second largest cause of lung cancer, much more studies have been publised about measurement and
reducing of radon at recent years. This study is discused about the weys of reducing radon level and
comparing methods and their efficieny with to gether.

Key words: Radon, ventilation, sump, depressursion
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Radon gas and its environmental effects
Borhan Mansouri* , Mohammad Ebrahimpour

Department of Environmental Sciences , Faculty of Agricultur University of Birjand , Birjand ,
Iran .

E-mail: borhanmansouri@yahoo.com

Abstract

Radon gas is a radioactive gas that is colorless, odorless and invisible. It forms from the radioactive
decay of uranium and natural radium present in rocks and soils, it comes to surface by soil pores, it also
found naturally in water. It is used for earthquake prediction, and also for uranium, petroleum and
ground water exploration, geothermal energy, volcanic action and map preparation of fault. Radon
emits alpha particles that enters lung. Because of short half time, it decays and produces several solid
radioactive. Accumulation of these solids in lung can produce lung disease and cancer of respiratory
system. Environmental law improved the outdoor air quality but no concern to problems of indoor
space.

Keywords: Radioactive, Lung disease, Respiratory system.
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Estimation of Radon and daughter’s activity using two
compartmental models

Compartmental model is a Mathematical representation of the transfers within the body. It is required
establish the relationship between intake and the measured quantity, i.e. activity in the body in order to
in excreta. The tissues divide many compartment that particles change and decay in each or
compartment. The equilibrium equations can be used for each compartment. The equations must be
solving for extraction of Radon and daughter activity but activity of Radon has a nonlinear variation in
air. There we consider air activity as input of the equation and lung and tissue activity was obtained by
different methods. The results show obtained curves of each compartment by Monte Carlo simulation
are very similar to numerical method.

Keywords: Radon and daughter’s, Monte Carlo simulation, numerical method, two compartmental
models.
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Xn41 = Xp +h (3)
ky = hf (Xy, yn)

1 1
ko =hf (x, +=h, y, + =k
2 (Xn > Yn > 1)

k3=hf(xn+%h,yn+%k2)

kg =hf (X, +h, Y, +k3)

yn+1=yn+%(k1+2k2+2k3+k4)
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Radon gas diffusion from soil to human life

Farnaz Jamadi **, Abass Hosseini Ranjbar *, Ali Negarestani?, Hormozd Naghavi®
1- Physics Department, Faculty of Science Shahid Bahonar university of Kerman 2- technology
university of Kerman, 3- Agricultural center for research activities, Kerman, Iran

Abstract

Migration of Radon gas (Rn-222) through soil pores principally occurs by molecular diffusion.
Hence, measuring the diffusion coefficient, D, has a key role in Radon gas transport equation. In this
study the diffusion coefficient of soil samples were determined based on the solution of the diffusion
equation in one dimensional configuration. The diffusion coefficient of samples of %1 water saturated
was found to be 51x10°m? ™" and the of the samples of %55 water saturated was found to be

4x10"m?s *. The results, also, show that the diffusion coefficient decreases by increasing the moisture

content of the soil.

Keywords: Radon, diffusion coefficient, soil water saturation fraction.
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The Geology of Radon and Radon Potential in Iran
Sherafat, Shahrzad - Mohammadi, Farhad
Payam Noor University of ShahinShar
sh_sherafat@yahoo.com; Mohammadit@iauda.ac.ir

Abstract

Radon is a heavy noble gas that produced by decay of radioactive elements such as Uranium and
Thorium. Radon gas itself is an unstable element and decay into another element with emitted
alpha particles. In nature, a little of radon are produced by natural processes such as volcanism
and earthquake, but much of radon gas are produced due to the human activity. In spite of radon
is a deleterious element for human health and can be cause lung cancer, profitable of this gas to
solve geology problems such as prospect of minerals, expectancy of earthquake and volcanism
cause that this gas has a key role in geology.

Keywords: Radon, radioactive decay, prospect of minerals, expectancy of earthquake
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Invironmental Effect of Radon Gas In Borujerd Granites

Maleki rad ,zeinab and Baharvand , siamak
University Tehran shomal and university kamalvand
malekirad.m@yahoo.com

Abstract:

Borujerd city in Lorestan Province in110 km from Khorram Abad is located. Boroujerdi city located in
Sanandaj — Sirjan zone metamorphism and there are intrusive masses of granite and granodiorite .there
is radon gas in granite and their probability are carcinogenic . in this study the environmental effects of
radon gas and likely effect on the peoples health in the region has been paid. radon in granite and their
being carcinogenic and top values of granite in this city , top use people of granite stones in the
province, facting mining and workers with radon gas during the production cycle decorative stones,
granite erosion and their faulting in the region and ... The most important issues that should be
investigated.

Keywords: Radon gas,Granite, invironmental effect , Borujerd.
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Radon Potential Maps and Environmental Applications
'Nasser Nasseri,> M.H. Mahmudy Gharaie
Department of Geology, ’Ferdowsi University of Mashhad

nassery@gmail.com

Abstract

Radon potential maps are necessary for radon level prediction in living environment and also
for determination of safer area regarding indoor radon level. Various data are used in
preparation of radon potential maps, which include Uranium or Radium content of the soils,
type of underlying rocks, faults and joints systems in the area, the permeability of sediments,
air contents of the soils and indoor amounts of radon. These data are the most required
information for preparation of radon potential maps. All data are used by ordinary
techniques and typical methods to be finalized in GIS maps.
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Indoor radon sources, an evaluation to contributions of indoor radon
density effective factors and introducing practical radon mitigation
techniques

Nasim Sharifzadeh * Bahram Mikaeeli
Mahabad Payam Noor University
nasim.sharifzadeh@gmail.com, b_mikaeeli@yahoo.com

Abstract

Indoor radon as second lung cancer causing factor is considered a significant health
risk to families, but it's important to know that this threat is completely preventable by
using practical radon mitigation techniques. So it's necessary to find different ways of
entering radon to a house and specify the most important factor.

Keywords: Indoor Radon, Radon sources, Radon mitigation techniques
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Abstract

The health of each society related to the healthy drinkable water. Nuclear
contamination due to radiation of radon gas is one of the source of water
pollution. We determined the concentration of radon-222 in regions of
Qaemshahr, Savadkouh and villages around it in : 1387/10/03 and 1387/12/03
and 1388/02/12 based on the changes of radon gas which is one of the cause of
lung cancer . There are ways for entry radon via our body : digestion and
respiratory systems . We manipulated the locus chamber method by potable
device called "PRASSI" (SILENA mod 5s) Measuring the radon gas in well
water , spring andvives of "Qaemshahr and Savadkouh . the evidences
showed there wasent any any higher concentration level than the radon lavel
of 10Bg/L proposed by EPA among 166 places of sampling . Hence , the
water supplies of Qaemshar and Savadkouh is not harmful for human healthes
|

Key words : healthy drinking water , Radon gas , PRASSI system , Qaemshahr and
Savadkouh regions
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The Radon-222, and environmental impacts
Narjes Okati* — Fatemeh Einollahi
* Department of Environmental Science . Faculty of Natural Resources . Zabol University
Narjes_okati@yahoo.com

Abstract
Radon element is no color gas and radioactive that it products disintegrate of Radium. Radon is a
heavy gas and it is dangerous for health. It enters to nature per soil . mine . Uranium disintegrade and
coal combustion and it easily solvable in water. Radon is gas type in environment. In result . it enters
to body of human with respire. In totally < Radon concentration is low in other parths if biosphere but
Radon concentration in air is high in close environments. Aggregation of this radioactive solid in
respiratorysystem can cause pulmonary disease and cancer of respiratorysystem. Most of Radon
species in environment is result of human activity. Environmental provision improve somdel quality of
air open environment but no more attention to difficult of close place.

Key WOrds: Radon . environment pulmonary disease
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Abstract

According to researchers, most of sick building syndrome(SBS) a collection of the
syndromes that have relation with habitation in buildings. Some of the studies results
have shown that this syndrome is fond within the all building and is common among
women and more clerical employees. The considerable point is that SBS exists in
more administrative buildings, and that most of these buildings were constructed with
the materials that are emitted a high probability amounts of radon radon in the
building. Therefore it is necessary to study about radon emission in buildings and due
to that eliminate or at decrease radon concentration in these places .

In addition to ,it is noted that the study on radon concentration and SBS cases must be
done . it is necessary that radon as internal air pollutants is mentioned and its impacts
and concentration impacts on SBS cases must be studied..environmental
measurements will make physical and chemical indicators which is including
environmental air pollutants such as radon.

Key Word : Sick Buildings Syndrome ,Radon, Air Pollution, Emission
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Continuous Monitoring of Radon Concentration Variations as an
Earthquake Precursor in the Jowshan Hot Spring,
S.E. of Kerman

Montazeri, H.'; Abbasnejad, A.2; Negarestani, A.>
'Graduated of Environmental Geology
2Shahid-Bahonar University, Dept. of Geology, Kerman, Iran
®International Center for Science, High Technology & Environmental Sciences, Kerman, Iran
E-mail: habibmontazeri@yahoo.com

Abstract

In this paper, the results of the first continuous monitoring of dissolved-radon concentration in
Iran conducted during December 2007- July 2008 are discussed. Temporal variations of radon as
an earthquake precursor are monitored since mid 2007 in Jowshan hot spring, located at 50 km
southeast of Kerman. In order to determine the temporal relationship of radon concentration with
earthquake occurrence, the radon contents measured by an Alpha Guard system in 10-minutes
intervals were correlated with seismic events. Accordingly, there are close links between radon
anomaly and the events, especially whenever Jowshan hot springs were located within
earthquakes stress- strain fields. Nevertheless, in order to reveal the regional patterns of
anomalies, resumption of monitoring and erecting of a measurement network seem vital.
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Health Effects of Radon Gas

Saeed Mohammadi
Physics Department, Payamed Noor University, Mashad 91735-433
mohammadi@pnu.ac.ir

Abstract

Most of the radiation which people receive is from natural or background radiation, and Radon and its
daughters play an important role. This article discusses absorbed dose of radon and its daughters by
different organs of the human body. The most danger is from breathing this gas. Drinking water which
contains large amounts of radon causes important doses to the stomach. Also, radon daughters may
deposit on the human skin and causes extra radiation to the body.
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Contact radon and lung cancer

Maleki rad ,zeinab and Baharvand , siamak
University Tehran shomal and university kamalvand
malekirad.m@yahoo.com

Abstract:

Medical Geology to study the relationship between geological and environmental factors on
human health deals . Radon gas is the material from radiation. Materials from radiation generally
direct effects on body cells and cause cancer. Radon gas analysis in air enter through the trachea
and can cause lung cancer. In this paper, the effects of radon gas on human health and its
association with lung cancer has been investigated. Also, discussed in this paper, risk factors and
preventive of cancer due to radon.

Keywords: Gadon gas, lung cancer , human .
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Study on Geology of Radon as a Tool for Earthquake

Prediction
- Maanijou, mohammad - Mostaghimi, mohammad - Dashti, Mahdi
Bu-Ali Sina University, Department of Geology
E-mail: mohammad@basu.ac.ir

Abstract

The emission of radon could be useful in detecting oil and uranium deposits, in
predicting earthquake or volcanic eruption. As stress—strain develops within earth crust
before an earthquake, unusual quantities of radon comes out of the pores and fractures
of the rocks on surface.The movement of radon gas through fractures and pores of
rocks is in the form of emission and convection.
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Abstract ,
Radon is radiance gas, without savor, color and taste, and it s has natural source. The
environmental problems of radon is due to natural offspring, and don’t has
anthropogenic source. On the other hand, though radon is a natural gas, but in recent
decades, apparent this can produce many problems for human healths and more
tendencies for environmental sanitary point in America. The purpose of WHO is to

reduce lung cancer and other hygienic problems due to radon gas in the environment.
Key word: Radon 222, natural source, environmental hygiene
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Review the origin and effects of radon gas in the environment

and human emitted radon springs in Azerbaijan
"Ghader Babaie-’Kamellia Nejati
payame Noor
gader.babaie@gmail.com

Abstract:
Objective: The purpose of this study springs radon emitted in urban environments and rural resources
not identify the leak above the limit value monitoring radon and soil and water samples and several
indoor environment surrounding mountains of Sahand and Sabalan (urban environments and villages)
and rock mass to determine the distribution of radioactive gas that is in these areas. Methods: Methods
include detection by the microfilms and post polycarbonate plastic detectors (SSNTD solid state
nuclear detectors), using closed cup over, and radon smoking example of underground water and

YAY



v S L .z'»‘/&lro”
e LA N,

YW AAsLCT 30

-~ & g

e L U
i N T "'5%///;(\.::@

1% PO
e

mineral water springs gas accumulated inside the internal environment (housing) and tracks in the rock
surrounding areas reviewed. Results: radon concentrations obtained in the time interval 8.1-31 Bq/ |l in
groundwater 68 -610 Bg/m3 surgeries and residential homes between 0.41-3.46KBg/m3 active in the
soil between the rocks and breaking rocks 0.72 - 5.64KBg/m3 respectively. Results: In this study some
of section residential and underground water in most samples available radon concentration value over
the maximum levels proposed by international organizations. Therefore, measures to eliminate radon in
residential areas and water collection in different regions and creating measurement systems in
residential areas seem necessary.
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The dangerous effects of Radon gas-222 accumlation in buildings
Hadi Mangali* Bahram Bahrambigi
Geology Department. Shahid Bahonar University of Kerman
www.hadicfc2020@yahoo.com & www.b.bahram.100@gmail.com
Abstract:
Radon gas is the secondary cause of lung cancer in human population. In United State
of Amrican each year twenty one thousands death are reported as a result of radon gas
accumutions in closed environments such as homes and office places. Regarding
United Nation World Health Organization (WHO) warning on Rn gas, most
developed counteries consider the hazardous nature of this gas, but nothing has been
done in Iran. The purpose of this survey is comparison of relative velocity of decay,
infiltration, and diffusion rate of Rn gas into the closed enviroments, in order to
design suitable methods for controling and decreasing concentration of this
hazardous gas.

Key word:
Radon, lung cancer, Human health, Radioactive,lindoor quality
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Abstract

Radon a radioactive gas that is the Nobel gas and produced by the Radium
destruction and is found in the most soils and stones and rocks Radon in environments
can be concentrated in high doses and its concentration in buildings is due to material
combination and radon concentration in soil beneath and materials used in
building. The combination of soil beneath and environment soil can effect on radon
indoor quantity and easily can decrease amount to radon entry into the house.

In the regions with radon high concentration at least an annual measuring to
calculate annual average is neccessary and due to this analysis required specified
material for biulding protection from radon is determined. Also simple techniques for
building protection for radon which is suitable for our country can be selected such as
porous layer construction for buildings due to radon accumulation , construction of a
thick layer of concrete which wearing first layer and using the ventilation pipe from
the basement to the roof and is mentioned.
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Abstract: In this paper will told application of Radon in medical and advantage this maner to
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Survey Impacts of Radon on Uranium Mining and Processing

Industrie's Workers
MS;Javad shirazi
MS;Maryam Hadavand khani.
MS;Mohammad Barati

Introduction & Objectives :

According to word health organization radon is the second of lung cancer. It’s
definitely one of the most important hazardous factors for people specially for miners
who work in uranium extraction and processing .This gas is produced and diffusised
of magmai stone

Methods:
This survey is a kind if review on published 21 library sourcase and articles.

Results:

All of radition that received each person as natural radition sourse is near to 3.6ms
per year that 55 percent this natural radiation for every one each year is for radon.
According to Environmental Protection Agency (EPA) in the united states each year
160000 people die because of long cancer .19000 die people because of radon in the
air. And 160 dies are for radon in water and for respiration of cigarette
smoke.Decease of blood plackets, Aplastic Anemia. are same of illnesses caused by
working in uranium mine.

Discussion & Conclusion :

Although radon is near two third background radition ,it's easily measour able reduct
able if there is any need, Range assessment radon in houses and public places
specially in elication and prcessing urinom indastris is the first step for decresing
health risk. Using of proper ventilation, gas absorbing filter . decontamination of
surface and device and management of shifting acts. Continuous monitoring is
effective activation that can case decreation of received dose of iron beam.

Key words: radon. Uranium, lung cancer, EPA
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Comparison of Sampling Method and Assessment of Radon

M.S:Javad shirazi
M.S;Maryam Hadavand khani.
M.S:Mohammad Barati.

Introduction:

Definitly one the most important hazardous factor in miner like extraction ,
processing and riching uranium ,is facing worker with radon and its daughter is the
first step for understanding of release of radon and worker facing rate.

Methods:
This survey is a kind if review search on 15 library references

Finding:

Sampling method for radon designed recognized radon or its detector is according to
alpha particle. Generally three sampling methods. Short term sampling , continuous
grab. Sampling method is short term sampling it is using of charcoal conisters and
alpha tract detectors. This method used for screening . short term screening is proper
for comparative measurement in different parts of building or other places.
Continuous sampling used by equipments that are able for long time and most of the
time this method used for controlling efficiency of equipment or monitoring for long
time. Grab sampling is of the most complicated method and most of the for
calibration of others methods and collecting occupational sampling .Some time this
method named Kusents, Tsivoglou and santilasion .

KEY WORDS:
Radon, uranium, sampling , alpha track detectors.
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Environmental effects of Radon in hot spring of Sarein
Shahriyar Karimdust', Leila Ardebili, Somaye Babazadeh
Department of Geology, Payam Noor University, Ardebil, Iran

“E-mail: Karimdust sh@yahoo.com

Abstract

Radon is a colorless, odorless, radioactive gas which is created naturally by the breakdown of
uranium and radium. Radon gas is found naturally into soil, air and waters. In this investigation,
radon in hot springs of Sarein and several building around these hot springs has correlated and
environmental effects of radon this region has studied.

Keyword: Radon, Sarein, Hot spring, Environmental effects.
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Abstract

Radon as a source of natural radiation, is also the main source of human exposure. Such exposure can
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cause biological effects such as lung cancer. Using review of literature, this stud aimed to investigate
about relationship between lung cancer and radon gas among miners..

The results showed that the mean increase in deaths from lung cancer per WML varied from 0.21% to
0.44%. The incidence of lung cancer was the largest after 5 year of exposure. Although the incidence
of lung cancer had direct relationship with cumulative exposure to Radon gas, there was reverse
relation between Radon concentrations and lung cancer. Compared to older people, younger people
are in more risk of lung cancer.

Although non statistically significant, compared to smokers, non smokers are in more risk of lung
cancer. Because smoking is the main cause of lung cancer, lung cancer mortality rate is higher among
miners who are smokers compared to those who are non smoker.

The results of this study showed that investigating about concentration of Radon gas in work places is
of high importance. There is a need to conduct such studies in Iran

Keywords: radon, lung cancer, workers, underground mines
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Geomedical study of Radon influencing prevalence of
MS (Multiple Sclerosis) disease

Mahboobeh Hossein, Natural History and Technology Museum of Shiraz University
hosseini_geology@yahoo.com

Radon-222, the only gaseous form progency of Uranium-238, is the greatest
single source of average background radiation (55%) to man. According to
global environmental surveys which have been focused on Radon health effects
on human, Radon identified as a proven carcinogen agent and the second most
important cause of lung cancer. During these studies scientists considered a
significantly correlation between areas with high Rn levels and high rate of MS
(most common nervous system disease) prevalence and speculate that there
might also be a connection between them. Consequently all around the world a
large team of environmental geologists and health communities started
geomedical projects. Although the basis of these researches were on
comparison of geochemical and epidemiological maps and corresponding rural
and urban areas, but they could reduce MS epidemy using a series of Radon
mitigation strategies and preventive deeds in North America, Western Europe
and Australia. The most convincing such geomedical studies are outlined in
Norway and North America. In this paper the experiences of these projects that
seem to be valuable and applicable models to follow in Iran, are presented to
hopefully reduce indoor Radon levels and prevent of MS epidemy in Iran.
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Contact radon and lung cancer

Maleki rad ,zeinab and Baharvand , siamak
University Tehran shomal and university kamalvand
malekirad.m@yahoo.com

Abstract:

Medical Geology to study the relationship between geological and environmental factors on
human health deals . Radon gas is the material from radiation. Materials from radiation generally
direct effects on body cells and cause cancer. Radon gas analysis in air enter through the trachea
and can cause lung cancer. In this paper, the effects of radon gas on human health and its
association with lung cancer has been investigated. Also, discussed in this paper, risk factors and
preventive of cancer due to radon.

Keywords: Gadon gas, lung cancer , human .
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Investigation of harmful and useful impact of radon radiation on
public health, especially Ramsar

Abstract

In the past, radon radiation with natural sources (earth crust and cosmic) have been
seemed as one of the main factor to create lung cancer. Recent studies have special
attention to useful effect  of radon radiation in the high background radiation
area(HBRAS). In the HBRAs such as Ramsar Iran, Yangjiang China, Kerala India any
relation between cancer and radiation is not fixed. In Ramsar ,specifically, HBRA
inhabitants had 44% fewer induced chromosomal abnormalities compared to
lymphocytes of normal background radiation area residents following this exposure.

Key words: Cancer, Radon, Radioactivity,Ramsar
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Study on Geology of Radon as a Tool for Earthquake

Prediction
- Maanijou, mohammad - Mostaghimi, mohammad - Dashti, Mahdi
Bu-Ali Sina University, Department of Geology
E-mail: mohammad@basu.ac.ir

Abstract

The emission of radon could be useful in detecting oil and uranium deposits, in
predicting earthquake or volcanic eruption. As stress—strain develops within earth crust
before an earthquake, unusual quantities of radon comes out of the pores and fractures
of the rocks on surface.The movement of radon gas through fractures and pores of
rocks is in the form of emission and convection.
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Origin of radon gas in closed environments and ways to reduce
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Abstract

Radon gas a in closed environments, particularly homes and work environments, as well as its sources
, Radon concentration and methods to reduce radon levels in the closed environment are all important
environmental issues that are in more focus in this century. Using review of literature, this study aimed
to investigate about the origin of indoor Radon gas the methods to reduce or eliminate it.
Studies show that the main factors affecting the entrance of radon gas into buildings are: type of land,
materials used in construction, and groundwater that are contaminated with radon. Radon gas can
causes emphysema, fibrosis, lung cancer, melanoma and leukemia. The most important ways to reduce
indoor radon are: covering all opening in walls and floors, ventilation of indoor and under floor
ventilation, treatment of radon-contaminated water using ventilation, creating positive pressure inside
the building and construction of new buildings in areas where Radon gas levels are low.

Keywords:Radon gas, Closed environment, Methods to reduce
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Evaluation the Risk of Lung Cancer due to Radon
S.Baradaran?",S.Setayeshi',M. Taheri?
1-Nuclear Engineering and physics department,Amirkabir University, Tehran,Iran
2-National Radiation Protection Department, Atomic Energy Organization of Iran.P.O.box : 14155-
1339
Osamabaradaran@yahoo.com

Abstract :

Several studies in many countries show that the most public exposure of natural
sources is due to radon and its progenies(***Po,**®Po) .According to EPA reports
,radon is the second leading cause of lung cancer after cigarette smoking. It is
estimated that radon exposure accounts for between 3,000 and 33,000 lung cancer
deaths annually in the United States. Many institutes and research centers in the world
give reports about that, in general radon exposure causes lung cancer. Radon has a
half-life of 3.8 days; It decays to a series of solid elements called radon progeny that
there are alpha emitter. Alpha particles do not penetrate deeply into the tissue,also
they carry enough energy to permanently change DNA if they reach the nucleus of a
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cell. The aim of this study is to collect information about lung cancer due to radon in
the world and to evaluate this important subject in Iran.
Key words: Radon and its progeny, natural exposure, lung cance
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The leading three causes of cancer deaths

Men Women
Lung cancer 33% | Lung cancer 24%
Prostate cancer 12% | Breast cancer 18%

Colorectal cancer | 10% | Colorectal cancer | 11%
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RADON RISK IF ¥YOU SMOKE

Radon If 1,000 people who smoked The risk of cancer from WHAT T DO
Lewvel ware exposed to this level radon exposure Stop smoking and
over a lifetirme. . campares to. .
20 poidl About 135 people could get 100 times the risk of Fisx your home
lung cancer drovening
About 71 people could get 100 times the risk of i
10 pCifl lung cancer dying in = home fire Fix your home
2 pCisl f—\bout 5S¢ people could get Fix your home
ung cancer
100 tirmes the risk of
B About 29 people could get B N B
4 pCifl lung canch P E dying in an airplane Fix your home
crash
S acifl About 15 people could get 2 times the risk of Zonsider fixing between 2 and 4
Pt lung cancer dying in a car crash pCifl
1.3 poidl About 9 people could get (Awerage indoor radaon (Reducing radon levels below 2
L lung cancer lewvel) pZifl is difficult.)
0.4 pois “bout 3 people could get (awerage outdoor radon  (Reducing radon levels below 2
Bl lung cancer lewvell pCifL is difficult.)
Alore

RADON RISK IF ¥YOU HAYE HEVER SMOKED

Radon
Level

20 pCisl

10 pCisl

S pCisL

4 poifl

2 pCisL

1.3 pCisl

0.4 pCidl

If 1,000 people who
newver smoked were
exposed to this level
over a lifetime. .

About § people could
get lung cancer

About 4 people could
get lung cancer

About 3 peocple could
get lung cancer

About 2 people could
get lung cancer

About 1 person could
get lung cancer

Le=s=s than 1 person
could get lung cancer

Less than 1 persaon
could get lung cancer

The risk of cancer from radon
exposure compares to.

The risk of being killed in a
winolent crirme

10 times the risk of dying in
an airplane crash

The risk of drowning

The risk of dying in & home
fire

(Awerage indoor radon level)

Awverage outdoor radon level)

Moo M rou sre & fonTrer Smoker, o ek mray e Sigher

W HAT T DO

Fix your home

Fix your home

Fix your home

Fix your home

Consider fixing betweean 2
and 4 pCifl

(Reducing radon levels
below 2 pCifL is difficult.)

(Reducing radaon levels
below 2 pCisL is difficult.)
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Radon application in earthquake prediction and ore

determine
Zohreh-Sadat Riazi-Rad
Islamic Azad University, Chalus branch
zohrehriazi@srbiau.ac.ir

Abstract

Recent shows that radon signals can be used to predict the arrival of an earthquake and to locate oil,
geothermal energy sources, and uranium deposits. Based on this special property of radon, the
SSNTDLaboratory (PINSTECH) is presently exploiting it for uranium exploration in Pakistan and
south of Iran. An important application of radon measurements is in earthquake prediction. The
earthquakes have always been a source of terror and destruction for the mankind. Useful methods
employed for finding promising geothermal regions include measurement of heat flow in shallow holes
and deep well drilling for flow testing.

Key Words: Radon signals, earthquake prediction, oil and geothermal energy sources, uranium

deposits.
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Abstract

In this article curative effect of radon gas has been s investigated under title of Radon Therapy.
Radon gas is an ineffective gas but radioactive and factor of lung cancer but this gas has many healing
effects, for the treatment of neurological inflammation, allergies, gastrointestinal tract, bone and
immune system has effective application. Spas and caves which are the appropriate dose of radon
are appropriate places for radon therapy In many cases, the experimental methods are not useful for
the treatment, radon therapy is considered payment methods
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Measuring radon gas concentration inside houses Bardsir city to

determine the mean radiation zone
Z.N.Dehnavil H.R.Askari?,M.RahimiZ,R.N. Dehnavil

Bardsir Islamic Azad university

Vali — Asr University, Rafsanjan *

*(Zahra naderi2002@yahoo.com)

Abstract

A method for measuring radon gas concentrations in the air with a long time of « radiation is trace
chemical etching technique. Number of trace in the solid state detection disabled CR_39 radon activity
concentration is directly related. in this paper Radon concentration 40 home (40 bedrooms and 40
kitchen) that 0.25% of total houses Bardsir city covers have gained. solid-state detectors from CR-39
after 4 months in the radiation were etched in a 6N NaOH solution at70°c for 6hours Then the alpha
track density were counted using an optical microscopy .results showed that radon gas concentrations

is higher than the allowed limit(~40 qu'mg )in 48.64% and61.53% of the kitchens and bedrooms
respectively. Level of radon concentration were found to vary from ~10.01to 148.93 and 19.6 to
197.75(qu'mg]in the kitchen and bedrooms respectively

Key words: CR-39 detector ,radon gas ,chemical etching , track density .
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Radon genesis in view point of economic geology and effect

of their bioenvironmental
Dr.Sayed Vahid Shahrokhi
Khorramabad Branch of Islamic Azad University
(Vahid.shahrokhi@Gmail.com)

Abstract

The main aim of this paper is identification of anomal radon area in view point of
regional geology and effect of beaker health.

Radon is a radioactive gas that was synthetic of uranium and thorium collapse. Rocks
and ductile area are usually rich of uranium. These areas have sur-concentration of
radon gas. Faults have equally sur-concentration reason of radon emigration.

Uraninite is important sores for radium and radon. in Iran, radon gas in related to post
proterozoic to upper Paleozoic with requirement tensile that respected of pan African
orogeny. This orogeny is identification with alkali magmatism and line carbonatite-
matesomatite that visible in central Iran and Hormoz Island. This gas is very
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dangerous with environmental because produced a-boson. If this boson eat or snuff,
will contusion to body tissue.

Key words: Radon, Radium, Radioactive, Uranium, bioenvironmental
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Abstract:Radon is a naturally occurring odorless, radioactive gas formed from the
breakdown of uranium and thorium into radium which then decays into radon. The
most common radon produced is Radon 222 (Rn 222) which is the decay product of
radium 226 (Ra 226), used extensively at the Safety Light Corporation site. Elevated
levels of radon and radon progeny can be found in areas with elevated levels of
radium. The half-life of Rn 222 is 3.8 days; whereas, other forms of radon gas have
half-lives shorter than 1 minute. Typically in discussions of radon, it is the radon 222
which is the subject of the discussion.
When Rn 222 decays, it produces non-gaseous radioactive elements (progeny) which
attach to particles in the air. The progeny of greatest concern are those that emit alpha
radiation during their decay as alpha radiation can be very damaging to internal
tissues when either ingested or inhaled. When these particles with the radioactive
elements attached to them (attached fraction) are inhaled, some of the attached
fraction will deposit in the lung, the remaining being exhaled. The attached fraction
deposited in the lung continues to decay which results in a radiological dose to the
lung. Many scientists believe that the alpha particle radiation dose from long-term
exposure to elevated levels of radon and radon progeny in air increases your chance of
getting lung cancer.

key word :radon Jung cancer . radiation .health effect
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Investigation of radon concentration measurement methods in residential homes

and comparison with active charcoal radon detector
Parviz Parvaresh?,Soheila Asadi?*, Mohamad reza Benam?3
1. payam nur university of mashhad, Ph.D. of nuclear engineering
Email:Pzparvaresh@yahoo.com
2. payam nur university of mashhad , graduate student of nuclear physics
Email:s_asadi_eng@yahoo.com
3. payam nur university of mashhad, Ph.D. of condense matter physics

Email: reza_benam@yahoo.com

Abstract

Radon is a radioactive gas which is naturally produced by decaying the Uranium atoms into the ground.
It penetrates through the pores of the soil and rocks into buildings. The World Health Organization
"WHO" emphasized that this gas is the second factor for creating lung cancer after smoke. Thereafter
identifying and measuring levels of the radon gas especially in the inside buildings, became more
worldwide important. Considering the importance of the subject and lack of mechanisms of radon
measurement in buildings in the country and establish incentives in this field, this paper reviews
important factors and effective methods of radon measurement. Also considering the features of active
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charcoal absorbent material, it "as a passive device performance™ for measuring and monitoring the
short-term radon levels in residential buildings in Iran is recommended.

Key words:
Radon, radon measurements in residential homes, radon detector, active charcoal detector.
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Abstract

Understanding the design, operation and maintenance of a building's Heating,

Ventilating and Air Conditioning (HVAC) system and how it influences indoor air

quality can be beneficial in determining the management strategy for a radon

problem. Quite often the problem can be solved without the need for extensive and
sometimes costly radon mitigation systems

Keywords . indoor air- system HVAC- radon mitigation systems
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Abstract

In this studies for measurement radon gas in home sity touyserkan by detectors CR-

39 are sensory alpha particles . measurement dose in winter and summer article

detectors minimum acolyte in chamber and sitingroom and in height 50 until 90 cm

put of floor windows away and lightsun after detectors assemblage in tub one brian

ommodity soluble receptacle 32% wight density houre five trem and put after prepure

in automatic scan system and by commodity statistic admeasurement gas radon
average value .
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Abstract

We studied theoccurrence of the environmental radon daughter
pb (alpha particles ),and ?°Bi (beta particles ) , in the portein and
I|p|d fractions of cortical gray and subcortical white matter from
the frontal and temporal lobes of human brains of persons with
Alzheimer disease (AD), persons with Parkinson disease (PD) ,smokers,or
persons with no previous evidence of clinical neurologic disease (controls).
We found a 10- fold increase in “°Po and *°pb  radioactivity in the
protein fraction from both the cortical hray and subcortical white matter in
AD and smokers , and a similar increase in the lipid fraction in PD and to the
proteins in Ad was inferred to reflect the increase of local chlorine
availability to which radon daughter retention in the central nervous system.

210

Key words: Environmental radon daughter- Parkinson disease - brains
portein and lipid
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Regional Distribution of Bi-214 after inhalation
of radon and radon progeny

A-B Unfiltered 25 kBq/m3

8.0 Filtered 14 kBg/m3

Director Position

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

s

A 26 25 34 390 37 108 87 52 39 69

Ty, (min)
B 20 44 55 100 21 8 71 150 35 13 103
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Abstract

one of the natural radioactive sources is the *°Ra gas. That produces by the decay of
®Ra frome the chain of *® U According to the latest published in formation by th
(UNSCEAR) UN scientific committee in the field of the effects of atomic rays, semlling
Radon gas and its daughters is as one of the most important natural ingredients of the
human ray absorption frome the radioactive sources, as frome totally 2.4 msv annual
effective dose (global mean ) of the natural radioactive sources about 1.2 msv of it
belongs to the radon gas and its daughters.

Accessing to healthy drinking water is one of the significant and essential criferion of a
society health. considering that the nuclear contamination resulting from radon gas is one
of the  water contaminating  resources, SO in this study ,Radon
(** Rn) contamination was evaluated in area of touyserkan and suburban villages , in spring
1386. The variations of dissolved radon levels in water supplies remains of intrest,
because of the radiation- induced public health hazards , since several studies have
shown that for an individual , exposed to radon gas for a long time. There is an increase in
the risk for growth of a lung cancer . Radon in water can follow two different paths to enter
the human body. First, radon can escape from household water, which can then enter the
respiratory tract.

Second, radon can enter the human body directly through the gastro — intestinal (Gl) tract .
A lucas cell technique , using a portable device, PRASSI * ( SILENA mod 5s ) , for Rn-
222 measurements in spring and well water sources in Shirvan region was used. After the
measurement it was found that of the 15 sites sampled , only foure radon levels above the
revised refrence level proposed by the revised refrence level proposed by the
Enviromental protection Agency , 10 BgL ™ . A preliminary national average radon levels
was determined to be about 8.15 BgL . In the samples that only had high radon
contamination , installing a system for keeping water in a still state and exposing to air is
advisable , so that ; allowing radon and its decay products for further loss into the air
alleviate any radon pollution problem.

Keywords : Healthy drinking water , Radon gas, PRASSI "system, touyserkan region.
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Measurement of Radon at shir Kooh %ranitig
Alireza Mazloumi®, Koorosh Rashidi
1-payam nour Univ. of Mashhad
2-payam nour Univ. of Yazd, Email: koo_rashidi@yahoo.com
3- payam nour Univ. of Mashhad,

.area, South easfern Yazd
, Alireza binesh

ABSTRACT

Study area located in the South western of yazd city on Central Iran region. In this
study, part of the aquifer in south-western part Nir consider the city of Yazd and the
amount of radon gas in some deep wells agriculture, drinking water and natural
springs is measured. There is several type of per alkaline S tﬁpe granitoid intrusive
rocks widespread all over in the area. Granite mass media Shir kooh high altitude area
and the main provider eolian sediments and alluvial fans between the mountains and
is alluvial fans on South Coast. Sediments that originated from these rocks have high
potential for production and have a radon leakage. Based on measured radon in water
samples harvested in the amount of radon in ground water area is very high. Deep
wells Hussein Abad region of highest radon said. Current water due to a place where
moving water, this rate is reduced severely. Drinking water for radon in this region it
should be out.

Key words: radon, granite, Shir Kooh, Yazd, underground water
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Simple ways to reduce or eliminate radon in Mashhad drinking water
A. Mazloumi'and A. Binesh?
1. Payam Nour Univ., Mashhad (alr.mazloumi@gmail.com)
2. Payam Nour Univ., Mashhad

Abstract

Radon (*2Rn) only inert gas is a radioactive end sections of the long decay chain of natural uranium in
the ground and formed naturally in soil, air and all underground and surface water is found. Radon
inhalation and swallowing brought serious harm to living tissue and cause cancer in many cases to be
cells. Reduce or eliminate radon from the environment to reduce dose sub individuals and public health
promotion are citizens. We will try applying various methods radon in air or water to the minimum
amount may be decreased. Remove radon dissolved in drinking water in different air and activated
carbon systems are used. The researches methods in this paper are simple, cheap and available to
reduce or eliminate radon dissolved in drinking water in Mashhad have been analyzed. Decoct method
of water efficiency and lowest energy consumption is highest. Air medium and a method of energy
efficiency are low. Use of portable devices and fixed domestic water treatment activated carbon, which
are equipped with the highest efficiency and lowest energy consumption to allocate. For avoiding radon
and its daughters in the water treatment system is required to filter these units will be replaced in time.
Key words: drinking water, remove radon, Mashhad, activated carbon, air, water treatment
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