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Determination of Naturally Occurring Radioactive Elements in Portland
Cement Used for Building Construction
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Abstract

The specific activities of 226Ra, **Ra and “K in Portland cement Type-1 samples used for
building construction were analyzed using gamma spectrometry technique. The radium equivalent
activities (Ra, q), absorbed dose rate (D) and hazard index (H%,ﬁHin) 2\;&éere also4galculated. The results
showed that the specific activities of the three radionuclides =~ Ra, " Ra and K in Portland cement
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Type-1samples range from 10.92+0.44 Bq kg - 75.21+2.23 Bq kg, 14.2740.57 Bq kg -
18.10+0.72 Bq kg ' and 18.93+1.20 Bq kg - 120.32+3.60 Bq kg, respectively. It has been found
. D H, and H, were 102.55+3.35 Bq kg , 0.39+0.01 mGy y ,
0.28 and 0.48, respectively. The radon exhalation from concrete blocks made of these materials was
also measured. The highest radon exhalation level of 0.79 + 0.01 mBqm” s was found which was
much lower than the action level of 74 mBqm~s™ that set for building materials by US. EPA.
Keyword: Portland cement Type-1, the radium equivalent activities, absorbed dose rate, hazard index
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Material Uranium Thorium Potassium
ppm | mBg/g (pCi/g) | ppm | mBq/g (pCi/g) | ppm | mBg/g (pCi/g)
Granite 4.7 63 (1.7) 2 8(0.22) 4 1184 (32)
Sandstone 0.45 6(0.2) 1.7 7(0.19) 1.4 414 (11.2)
Cement 34 46 (1.2) 5.1 21 (0.57) 0.8 237 (6.4)
Limestone 2.3 31(0.8) 2.1 8.5(0.23) 0.3 89 (2.4)
concrete
Sandstone 0.8 11(0.3) 2.1 8.5(0.23) 1.3 385(10.4)
concrete
Dry 1.0 14 (0.4) 3 12 (0.32) 0.3 89 (2.4)
wallboard
By-product 13.7 186 (5.0) 16.1 66 (1.78) 0.02 5.9(0.2)
gypsum
Natural 1.1 15(0.4) 1.8 7.4(0.2) 0.5 148 (4)
gypsum
Wood - - - - 11.3 3330 (90)
Clay Brick 8.2 111 (3) 10.8 44 (1.2) 2.3 666 (18)
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