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Cement chemical SiO, ALOs Fe O3 CaO MgO SOs K,O Na,O
materials mixture
Weight  21.7-22.1 49-53 3438 650-66.0 13-1.5 1.5-1.8 0.50-0.60 0.25-0.35
Cement ratio(%o)
Table .1. Chemical analysis of Portland cement type 2
e &l gy ails Y gl
Percentage passing on ASTM C33 Standard
Gravel 19(mm) 12.5 9.5 4.75 2.36 —
100 93.2 58.9 2.2 0.2
Sand 4.75 2.36 1.18 0.6 0.3 0.15
100 91.8 80.1 58 26.1 6.5
Table. 2. Aggregates grading
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Specific gravity 4.2 gr/cm’
Alkali metals soluble as calcium 120 ppm
PH 6.5
Soluble in water % 0.08

Table. 3. Characteristics of Barite Powder
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Atomic number 6
Molecular Weight 12.01 gr/mol
PH 7>

Specific gravity 2.22 gr/cm?

Table. 4. Characteristics of Graphite Powder
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Mix type Cement Gravel sand Ww/C Barite %  Graphite  Silica
% fume
cC 400 860 820 0.4 - - -
MS10 360 860 820 0.4 - - 40
Bal0 360 860 738 0.4 10 - 40
Ba25 360 860 615 0.4 25 - 40
Ba50 360 860 410 0.4 50 - 40
Ba75 360 860 205 0.4 75 - 40
Bal00 360 860 0 0.4 100 - 40
Bal0G10 320 860 738 0.4 10 10 40
Ba25G10 320 860 615 0.4 25 10 40
Ba50G10 320 860 410 0.4 50 10 40
Ba75G10 320 860 205 0.4 75 10 40
Bal00G10 320 860 0 0.4 100 10 40
Table.5. Concrete mix design per cubic meter (Kg /m?)
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Fig. 1. Compressive strength variations at the age of
7,28 and 56 days
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Fig. 2. 28-day tensile strength variations
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Fig. 3. Ultrasonic pulse rate results of 28-day samples
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powder singly and combined with graphite powder.
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Abstract

Today in the world, including in our country, the use of nuclear technology in various fields of
power plants, industry, agriculture and medicine is expanding. One of the most important issues
in nuclear technology is nuclear radiation protection to prevent harmful environmental,
pathogenic and harmful effects on some of the precision measuring instruments. From the
perspective of preservation, all the radiation and particles are not of the same importance,
because their penetration and impact on different materials, such as living tissue, are not equal.
In the discussion of conservation, neutron and gamma radiation is of particular importance
because, due to its unloaded nature, they can pass relatively large thicknesses of the shield and
contribute to raising the dose rate outside the shield. In addition to the many uses of radioactive
waste, it should be noted that this radiation damages cells and living tissues and protection
against it is essential and inevitable. In order to protect against radiation, absorbent materials
should have a high density, high attenuation coefficient, and structural properties with high
strength, easy to provide and cheap production. According to the above, the use of concrete is a
suitable alternative for radiation protection. Due to its high specificity and low cost, barite is
widely used in the oil and gas drilling industry, coloring industry, pharmaceutical plastics (due to
the absorption of radioactive wastes), chemicals and so on. So it can be a good option for gamma
radiation protection. In this research gamma-ray linear attenuation coefficient and neutron beam
dispersion cross-section of two series of concrete samples containing barite powder as a
substitute of sand with and without graphite powder under gamma rays with Cs-137 fountain and
Nal (Tl) detector under neutron beam With the Am-Be 241 fountain and the BF3 detector. The
compressive strength, tensile strength and ultrasonic pulse velocity were also determined. All
concrete samples, with the exception of control samples, have been made with 400 kg / m?
cement and 0.4 water/cement ratio with 10% microsilicon replacement in two series. In the first
series, barite powder was replaced with 10, 25, 50, 75 and 100% replacement of sand, and in the
second, 10% of the graphite powder was added to samples containing various powdered barite
powder. The result of this study showed that a sample containing 10% barite powder plus 10%
graphite powder could be an optimal amount for a concrete protected against gamma and neutron
rays.
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