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ABSTRACT

Radon gaswith chemical symbol Rn222 isthe heaviest element radioactiv-
ity, colorless, odorless, tastel ess, heavy and noble. Radon naturally in rocks
and soils and waters is available and because there is no affinity to plead
easily by soil and water moleculesinto the air and is moving. Radon enters
the body with breathing, eating and drinking. Alpha, which is emitted from
radon and other nuclear radiations, sent by its daughters nucleus, serious
damage to human respiratory and gastrointestinal system brings, so after
smoking, the second risk factor inlung cancer isradon radiation. Radon gas
density varies due to factors such as temperature, air pressure, humidity
and changes in ground layers. As a result, radon gas densities in the sea-
sons are different. In this research, water radon concentration of 10 point
Shandiz areain different seasons of the year with the help PRASSI system
is measured. Fortunately, the results show that only two samples of drink-
ing water are higher than normal density Bq/1 11.1 inthefall.
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INTRODUCTION

Radon, aradioactive element is present in nature
andin caseof entering the body can be seriousdamage
to human respiratory and gastrointestinal. Humanres-
piratory tract dueto radiation, radon and its daughter
nucleus after entering the body are exposed to themost
damage. Therefore, after smoking, the second factor
of lung cancer isradon’*®. Measureand anayze sources
of drinkingwater and groundwater isimportantinhedth
physicsand in various countries has been done by re-
searcherd®!4, Factorssuch asgeography and regiona

geology, climate zone, geophysical conditions, suchas
the Earth’s crust thickness, and permeability, the tem-
perature of the shell and Earthquake Seismicity, tem-
perature and air pressure affect the concentration of
radon gas*Z. Also, theradon gas concentration varies
indifferent seasons. Inthisstudy, withthehdp PRASS
system, radoninwater at 10 locationsin different sea-
sons has been measured.

MATERIALSAND METHODS

Inthisresearch, for measuring radon concentration
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Figurel: View fromthedeviceto measureradon gas
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Figure3: Higogram changesof radon concentration in drink-
ingwater samples
inthe Shandiz region’s water resources, the PRASSI
system model Mod 5swasused. Thissystem, alight-
weight and portable device and hasability to measure
radon concentration inwater, soil and air. A schemaof
PRASSI system, including bubble blower and mois-
tureisshowninfigure 1. Numbersshown by thedevice
isbased on Bg/m?3. Radon gas density with using the
relationship (1) iscal culated based on Bg/l.

QPRASSI raw va uerecorded by thedeviceand
thetotal volumeof air connectionsisVtot.

Vtot(m?) Ln2
v(iit) x[eXp(3/8x24)t] @

V samplevolumeismeasured, and withinthebrack-
etsisacorrection factor in the delay measurement.

B
Qg (Tq) = Qprass X

M easurement resultsand their analysis

We have measured radon concentration of 10 wa-
ter samplesfrom Shandiz region infour seasons. To
reduce error, each measurement was repeated three
timesand theaverage wasrecorded asthefinal vaue.
Radon concentration in different seasonsisshownin
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Figure2: Graphsof radoninwater density changesof the 10
sampleslistedin TABLE 1

15 - Il 'Winter =
1 Atum
M Summer
. | [ spring

Radon Concentration(Bg/l)
@©

Sample 8

i

Samplz 1 Sample £

e

Sample @

Figure4: Histogram radon concentration changesin river
water samples

TABLE 1.

Radon density chart of water in 101ocal chapters
of Shandizregioninfigure2 adsoisshown. Wecan see
that theradon concentrationin different seasonsfor some
of thesampleshad fluctuated only dightly, but some of
the samples have had many changes.

In figure 3, a Histogram radon concentration
changesin six samplesof drinking water is presented.
We notethat the minimum changesisrelated to drink-
ing water sample no.2, Shandiz Squarewith average
density 4.42+0.97, and most changes is related to the
drinking water samplesno. 10, Zshk average density
7.14+ 6.59. And the average radon concentration in
drinking water of Shandiz inthefall hasbeenlarger
than in other seasons and this can be due to reduced
water sourcesand prolonged period of norainfal. The
Histogram of radon concentration changesfor four river
water samplesfromtheregionispresentedinfigure4.
We can seethat the minimum changesrelated to sample
No. 1, River 1.5 km after Zshk with average concen-
tration 3.21 + 1.02, and most changes related to the
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TABLE 1: Radon concentration in water samplesof Shandiz
in different seasons

Sample
no.

Water Spring Summer Fall Winter

3.563

=

River 1.5 Km after Zshk 4147 1776 3.279

2 Drinking water of Shandiz Square 4881 5481 3.265 4.033
3 Drinking water of Lower Abrdh 3844 3412 8189 6.380
4 Theriver 2 km from Abrdh 4756 4759 6.472 1.644
5  Drinking water at the end of Upper Abrdh  2.985 1.387 8.603 5.004
6  Drinking water beginning Upper Abrdh 4508 2115 10.343 4.768
7  Drinking water mosque Zshk 10.080 4.488 11.748 11.175
8  Theriver 1 km from Abrdh 14101 5377 7.639 0.774
9  Theriver 3 km from Abrdh 0.081 1.296 16.256 1.930
10 Drinking water of Zshk 6.913 3412 16.479 1.747

sample No. 9, river 3 km from Abrdh with average
concentration 4.89 + 7.62. Average radon concentra-
tioninlow rainfal seasonsi.e. summer and autumnis
higher than inwinter and spring; although there are ex-
ceptions.

CONCLUSION

M easuring radon concentration in drinking water
of theregioninfour seasons, theresultsshow that only
twowater samplesfrom drinking aremorethannorma
density 11.1 Bqg/ | inautumn. Thislimit isdefined by
United States Environmental Protection Agency, as
normal®. Radon concentrationin samplesof river wa
ter istoo low, whichindicatesalow dengity of radium
insoil andwater inthe Shandiz.
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