Journal of Saudi Chemical Society (2012) 16, 199-202

King Saud University

Journal of Saudi Chemical Society

www.ksu.edu.sa
www.sciencedirect.com

cusu!cn:.

ORIGINAL ARTICLE

Chemical corrosion on gamma-ray attenuation properties

of barite concrete

I. Akkurt **, H. Akyildirim ?, F. Karipcin *, B. Mavi *

& Suleyman Demirel University Fen-Edebiyat Fakultesi Fizik Bol. Isparta, Turkey
® Suleyman Demirel University Fen-Edebiyat Fakultesi Kimya Bol. Isparta, Turkey
¢ Suleyman Demirel University Teknik Egt. Fak. Yapt Egt. Bol. Isparta, Turkey

Received 20 September 2010; accepted 2 January 2011
Available online 6 January 2011

KEYWORDS

Barite concrete;

Linear attenuation coeffi-
cients;

Chemical effect;
Radiation

production.

Abstract The variation of photon attenuation coefficient on the chemical media has been investi-
gated. For this purposes the linear attenuations of barite concrete have been measured at 662, 1773
and 1332 keV before leaving the chemical media and following a 6 month period. The linear atten-
uation coefficients have been measured using gamma spectrometer that contains a Nal(T1) detector
and 16k channel MCA. It was found from this measurement that the chemical media decreased the
linear attenuation coefficients of the barite concrete and the barite rate is important for concrete
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1. Introduction

Technical development in every place of life brings some extra
hazard for human health especially in the field where radiation
is used. The radiation shielding properties of a material are
expressed with the term linear attenuation coefficients and they
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are defined as the probability of radiation interacting with a
material per unit path length (Woods, 1982). The magnitude
of linear attenuation coefficients can vary with the incident
photon energy, the atomic number and the density of the
shielding materials (Akkurt et al., 2005a). The y-ray, having
no charge and mass can easily penetrate into matter, is a
widely used radiation type and thus its shielding is more cru-
cial. In order to protect public health against radiation, the
production of concrete that is a widely used material in build-
ing construction becomes more important. Moreover pro-
duced concrete should resist against outer effects such as
chemical corrosion. Although a large number of experimental
and theoretical researches have been performed on the radia-
tion shielding properties of concrete, there has not been any
work on the variation of these properties under chemical effect
in our knowledge. Akkurt et al. (2005b) have measured photon
attenuation coefficients of concrete containing barite and
zeolite (Akkurt et al., 2010a,b). Bashter (1997) has calculated
to obtain the attenuation coefficient for different types of
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shielding concrete. As investigation of the chemical effect on
the radiation shielding properties of concrete is open to ques-
tions in the literature, a project has been developed to measure
this effect on concrete. This work is part of this project where
the behavior of the linear attenuation coefficients of concrete
produced with the barite under chemical effects has been
obtained.
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Figure 1  Plot In (N,/N) versus x to obtain linear attenuation
coefficient.
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Figure 2  The variation of the linear attenuation coefficients with
the time for 662, 1773 and 1332 keV energy photons in NaOH
medium.

2. Materials and methods

The linear attenuation coefficients (1) of the concrete, where
barite has been used as an aggregate, were measured at the
photon energies of 662, 1173 and 1332 MeV obtained from
137Cs and *°Co y-ray sources, respectively. As detailed else-
where (Akkurt et al., 2010b), the measurement has been per-
formed using the gamma spectrometer that contains Nal(Tl)
connected to 16k channels Multi-Channel-Analyser (MCA).
The communication of the system is done using Genie, 2000
(Genie 2004) software. The linear attenuation coefficients have
been evaluated comparing N and N, which are the measured
count rates in detector, respectively, with and without the ab-
sorber of thickness x (cm).

N = Nye ™

The linear attenuation coefficients can then be obtained from
the slope of plot In (N,/N) versus x. In Fig. 1 an example
for this kind of plot has been displayed.

3. Results and discussions

The linear attenuation coefficients of the concrete produced
with barite has been measured and the results were compared
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Figure 3  The variation of the linear attenuation coefficients with

the time for 662, 1773 and 1332 keV energy photons in Na,SOy
medium.
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