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Study of Gamma Ray Interactions with Soils and Radiation

Shielding Properties
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Abstract

This research was conducted to study the interaction between gamma rays and the soil. soil
that can shielding gamma rays, And no have addition of any substance. Characterization of Soil 2 species,
the conclusion is that Si and Fe is a main component of soil 2 types. The density of the soil 2 type with
density values are 5.0367, 7.625 and the result of measurement with a gamma ray spectrometer to determine

the coefficients showed that soil. type 2.1 and type 2.2 has the ability to get the best shielding.
Keywords: gamma, shielding, attenuation coefficients mass
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Si 54.478

K 11.728

Ca 10.18

Ti 2.597
Mn 0.297

Fe 19.918
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Zn 0.067
Rb 0.241
Sr 0.052
Zr 0.379
Pb 0.061

A19199 3.2 5I9UTENOUTDIMIBEIU 2.2
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Si 53.525

K 12.882

Ca 9.471

Ti 2.339

Cr 0.035
Mn 0.238

Fe 20.396

Zn 0.075

Rb 0.259

Sr 0.059

Zr 0.342

Ba 0.318

Pb 0.062
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Ay 2.1 5.0367
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ATNAIIY Mm99 U NA8D4
(Mev) (cmy/g) (cmy/g)
0.228 1.25E-01 1.24E-01
0.249 1.19E-01 1.19E-01

0.29 1.11E-01 1.11E-01
0.341 1.03E-01 1.03E-01
0.415 9.41E-02 9.41E-02
0.488 8.76E-02 8.74E-02
0.573 8.15E-02 8.12E-02
0.662 7.62E-02 7.62E-02
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0.29 1.11E-01 1.11E-01

0.341 1.03E-01 1.03E-01

0.415 9.41E-02 9.41E-02

0.488 8.76E-02 8.74E-02

0.573 8.15E-02 8.12E-02

0.662 7.62E-02 7.62E-02
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0.341 1.69E+01 1.68E+01
0.415 1.68E+01 1.68E+01
0.488 1.68E+01 1.68E+01
0.573 1.68E+01 1.68E+01
0.662 1.68E+01 1.68E+01
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0.228 3.97E+01 3.95E+01
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0.29 3.92E+01 3.87E+01
0.341 3.89E+01 3.86E+01
0.415 3.84E+01 3.82E+01
0.488 3.80E+01 3.79E+01
0.573 3.77E+01 3.73E+01
0.662 3.78E+01 3.74E+01

3.5 A1 Ng

100

80

60

40 4

Z,. (electron/atom)

20

— Mass Attenuation Coefficient|
® Experiment

0.2

0.3

T T T
0.4 0.5 0.6 0.7

Energy (Mev)

AT 4 WSHUEURT Zog N BHUAZNARDIVDIRY 2.2

NNSEATAAIAINATEY SIFWNLUAUNTIASHADS LANUNAIUI LNBUIANEUUSEANSIUNISNAADY WA

Wisuilsuiuamamguifilean Tusunsu WinxCom waidulunumisnedl 3.6 uaz 3.7 uaznmil 3 uas 4

A19199 3.8 AN VOSAY 2.1

ATWEIIU -

Mew) Nen9ug] | Nenaaas
0.228 2.99E+23 | 2.98E+23
0.249 2.98E+23 | 2.97E+23
0.29 2.97E+23 | 2.97E+23
0.341 2.96E+23 | 2.96E+23
0.415 2.96E+23 | 2.95E+23
0.488 2.95E+23 | 2.95E+23
0.573 2.95E+23 | 2.95E+23
0.662 2.95E+23 | 2.95E+23

A19199 3.9 A1 Ny VBIAU 2.2

AMNENU | Nnaef) | Nennaas
(Mev)
0.228 6.941E+21 | 6.892E+21
0.249 6.895E+21 6.86E+21
0.29 6.856E+21 | 6.757TE+21
0.341 6.787E+21 | 6.735E+21
0.415 6.712E+21 | 6.682E+21
0.488 6.67E+21 6.618E+21
0.573 6.61E+21 6.55E+21
0.662 6.63E+21 6.56E+21

5.00E+023

4.50E+023

4.00E+023

3.50E+023

3.00E+023

N, (x1 0% electron/gram)

2.50E+023

2.00E+023

— Mass Attenuation Coefficient|
® Experiment

0.2

03

T T T
0.4 0.5 0.6 0.7

Energy (Mev)

AN 5 WIBuieuen Ny nouiuasnaasseny 2.1

2.00E+022

1.75E+022

1.50E+022

1.25E+022

1.00E+022

(x10% electron/gram)

7.50E+021

e

N

5.00E+021

2.50E+021

— Mass Attenuation Coefficient
® Experiment

0.2

0.3

T
0.4 0?5 06 0.7
Energy (Mev)

AT 6 LWUSHUBUAT Ny 8 uasVnaniuadny 2.2

214 | Achieving Thailand 4.0 Through Research Development in Higher Education



NUUTERATINTIEAUNIA AT 9 WIvendenudguasusy

WIMedesuiguasUsy | Jawiauasusy | Usswelve | 28 - 29 fugneu 2560

4. a3UuazafiUTIENaNTIRY

mAtelundaildvhnmamaaenfiefnuardunsnionseninedidunuantuiu hausialnvsdinuau iRl
nsrdesedldR Tneognadiiu 2 viia Ae2.1 , waglifimaiivansasly 2.2 induladuvhnannaesdnuaut
fiuit 2 vila naitldaansnasuléi

4.1 AMEUUAYIRAU

MnMsATEisnesiusEnauioglufusesnis 2 fegs feiados aunlnsiinesifesssdisnduuy
N3EENEIU HaMTAATERIAUsENOUMALATvRfieEs fu wuiiUSinaes Si uay Fe TuuSinauiiinnds

WuasrusenaundnvoIfunia 2 ¥

4.2 AIAMNUVUIMLUY PYBIAIDESAY

PMNMFINAIMLAUILULYBIR IR WAUlTaNNSURS 915ATRA )Archimedes’ s principlelaglaiaing (

& ° ' P | a & a 1 ' 3 '
Y94 U IHAANUNUILULYDIAY A AU 2.1 ATAITUNUILUY 5.0367¢/cm™ AU ANANUAUILLUY 2.2

7.6256¢/cm U

4.3 ArduuszandnisannauiBauna

Tnnsladamanaios Ssdunuihanlnsiines udnhindwan Wewedudszanslunsvaass udn
Wisuisuiuamismguiildain Tusunsu WinkCom wuiiaduussandanneusididanavesiu oglutis
WA 0.228,0.249,0.29 ,0.3d1 ,0.415 ,0.488 ,0.573 , 0.662 Mev AIUAIAU IAUNANITNAABINUIT Auvila 2.1

e 2.2 way yiauURlunsidesdlanngn

5. AinAnssuUsznA

= £% '

Nidvatuiidnsegarnlulamed deanudisindeves 91913dinineg @ouawiz 9191589030

' v '
= Y a o =

Mty Fahuldldmuuziihuazdednnieg sudulsslordegedelunsinide Snvadstrountyminies 9

e

' o a

wsgnIeAniunsBnaie uwarlvideiaueuurlunisvinide uenaniiveveurauiieus TWsunsuinereansyn

2D,

LR

uireudusddanaslianudiowaslunisinniidesed
6. LONE15919D9

Hasan Gulbicim, ,M.Cagatay Tufan, M.Nureddin Turkan. 2017. The investigation of vermiculite as an
alternating shielding material for gamma rays. Radiation Physics and Chemistry. Volume  130.
112-117.

EYilmaz, 2011. Gamma ray and neutron shielding properties of some concrete materials,
Annals of Nuclear Energy. Volume 38. Issue 10. 2204-2212.

AM. El-Khayatt,M.A. Al-Rajhi. 2015. Analysis of some lunar soil and rocks samples in terms of photon
interaction and photon energy absorption. Advances in Space Research. Volume 55. Issue 7. 1.

1816-1822.

Ww193de adeassAganfnmnlve filnag Thailand 4.0 | 215



The 9" NPRU National Academic Conference

Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 28 - 29 September 2017

S. Akbal. 1999. Measurement of photon attenuation coefficient in soil samples. M.Sc. Thesis ITU.
Istanbul.

Suat Akbulut, Arvin Sehhatigdiri, Hayrettin Eroglu, Semet Celik, 2015. A research on the radiation
shielding effects of clay, silica fume and cement samples. Radiation Physics and Chemistry.

Volume 117. 88-92.

216 | Achieving Thailand 4.0 Through Research Development in Higher Education





