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Abstract: For indoor environment of high-rise building and some special places, building
material is the main radon gas source. Reducing radon exhalation rate of building mate-
rial is recognized as an effective way to reduce indoor radon levels. In view of mixing a
certain amount of charcoal into the concrete can reduce radon exhalation rate, the radon

exhalation rates of concrete blocks with different charcoal contents (mass ratios of 0%-
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2%) were measured. It was found that radon exhalation rate decreases with the increase

of charcoal content, and there is a clear negative correlation between them. When

1. 37% charcoal was mixed, the radon exhalation rate reduced to 35% of the original

exhalation rate. To study the mechanism of the reduction on the radon exhalation by

mixing charcoal into concrete, porosities of those concretes were measured, but no sig-

nificant difference was found. Taking other factors into consideration, it can be conclu-

ded that the adsorption of radon by charcoal is the main factor leading to the decline of

radon exhalation rate. Based on the analysis and the adsorption characteristics of char-

coal, an empirical formula between the relative radon exhalation rate and the content of

charcoal was fitted out in combination with experimental measurement results by estab-

lishing a mathematical model and calculating.
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Fig.1 Measuring equipment for radon exhalation rate
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Table 1 Composition of the first concrete cube group and experimental result
T e Wit/ kg I A Bt %/

% KU MK i K T PE A JRE S8/ % (mBq+m ?+s 1)

0 3. 240 2. 160 10. 800 3. 400 0 0 1. 4440. 48

1 3. 240 2. 160 10. 800 3. 400 0. 054 0.276 1.2340.45

2 3. 240 2. 160 10. 800 3.429 0.108 0. 550 0.89+0. 48

3 3. 240 2.160 10. 800 3.456 0.162 0. 824 0.71£0.41

4 3. 240 2. 160 10. 800 3.483 0.216 1. 097 0.57+0. 38

5 3. 240 2. 160 10. 800 3.510 0.270 1. 370 0.48+0. 33
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Table 2 Composition of the second concrete cube group and experimental result
file e it/ ke RS2 /S M iy 5/ TLBE/ 28 dHiJE
G5 ke aF ik 7K T M R R/ Y% (mBgem ?es!) % 5 B /MPa

0 3. 300 10. 710 8. 080 2.010 0 0 0.98940.031 12. 50 34.3
1 3. 300 10. 710 8. 080 2.010 0.033 0.137 0.92040. 044 12.70 34. 3
2 3. 300 10. 710 8. 080 2.010 0. 066 0.274 0. 74540. 040 13.29 33.6
3 3. 300 10. 710 8. 080 2.010 0. 099 0.411 0.67240.036 12.71 33.0
4 3. 300 10. 710 8. 080 2.010 0.132 0. 548 0.67440.034 13. 39 33.6
5 3. 300 10. 710 8. 080 2.010 0.165 0. 685 0.54640. 030 14. 43 35.0
6 3. 300 10. 710 8. 080 2.010 0. 330 1. 369 0.35940.024 14. 21 33.0
7 3.300 10. 710 8. 080 2.010 0. 495 2. 054 0.25140.020 13.99 31.2
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Fig. 2 Relationship between content of charcoal

in concrete and relative exhalation rate
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