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Performance Test for A Radiation Shielding Block Containing Iron Oxide
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ABSTRACT

Performance test for a radiation shielding block which can be substituted
for the existing shielding material has been carried out. As the result of the
chemical assay of the shielding material, the iron oxide composition ratio is
detected to be more than 90% impurity composition elements. The density and
compressive strength according to the optimum mixture i1s measured to be 3.8
g/cni and 46 N/mr. In the irradiation test with Cs—-137 and Co-60 source, it is
revealed that the shielding ratio on the basis of dose rate are 94% and 90%
respectively.
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Table 1. Comparison of Main Element of Radiation Shielding Block.

Element Atomic International Inc KNT
(wt%6) (Wt%)

Fe0s 94.26 0.1

AlOs 0.49 0.81

Si0; 1.70 05

MgO 0.40 0.43

CaO 5.33 00
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Fig. 2. Specimens for Test of Properties of Matter.

Table 2. Results of measurement of Density and Compressive
Strength for KNT Block Specimens

N Density Compressive Strength
o (g/cm®) (N/mir)
1 3.78 45.9
2 3.75 47.2
3 3.64 47.8
4 3.71 46.0
5 3.84 46.3
6 3.87 46.2
7 3.84 47.8
8 3.86 445
9 3.64 48.0
10 3.70 45.7
Avg. 3.76 46.54
Std. Dev. 0.09 1.13
Rel. error(%) 2.35 2.43
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Fig. 3. Uniformity Test of Density for Specimens.
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Fig. 4. Uniformity Test of Compressive Strength for

Specimens.
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Fig. 5. Arrangement of Cs-137 source, Block and Ion Chamber using Irradiation
System.

Table 3. Results of the Measured Dose rate Using Cs-137 Irradiator

Measured Dose rate

Item Before Shielding  After Shielding Ratio of Shielding
(mR/hr) (mR/hr)
Atomic
, 460 28 949
International
KNT 460 28 94%

Normal Concrete 460 53 88.5%
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Table 4. Results of the Measured Dose Rate Using Co-60 Plate Source

Condition No Dose Dose Rate Irradiation Time
(Mrad) (Mrad/hr) (hr)
1 1.53 0.509 3
Before 2 1.50 0.500 3
Shielding 3 1.54 0.512 3
Average 1.52 0.507
1 0.96 0.051 19
After 2 0.99 0.052 19
Shielding 3 0.99 0.052 19
Average 0.98 0.052

Fig. 6. Ceric-cerous Surface Dosimeter for

Measurement of Dose Rate.



Fig. 7. Arrangement of Block for Exclusion of

Scattering Radiation

Fig. 8. Loading System of Co-60 Plate Source.
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