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Abstract

In this study, an experiment was conducted to evaluate the properties of cement matrix using diatomite and silica gel
as adsorbents of radon. The adsorption properties of diatomite of a natural adsorbent and silica gel of an artificial
sorbent were examined to confirm the reduction of radon gas concentration of the removal of radon gas in the indoor
environment of the human body. We conducted a performance evaluation for the study. The fluidity, air content,
density, absorption, flexural failure load, thermal conductivity and radon gas concentration of the specimen using
diatomite and silica gel were measured. the fluidity and the air content of the adsorbed matrix with diatomite were
decreased as the diatomite replacement ratio increased. Which seems to affect the subsequent matrix by the absorption
of the compounding water of diatomite. As the replacement rate of silica gel increased, the fluidity decreased and the
air content increased up to constant replacement rate. It is judged that the surface of the silica gel has a critical point

at which it can react with moisture.
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Figure 1. The incidence of lung cancer and annual deaths
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Figure 2. Micropores of anthracite
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Table 1. Chemical compositions of OPC

Chemical composition (%)

MgO Ca0O SiO; FexOs SOs AlLO3 cr

2.01 64.18 21.88 3.66 1.83 5.02 -
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Table 2. Chemical compositions of diatomite

Chemical composition (%)

SiO» AlO3 FeoOs CaO SOs K20 NazO

84.60 5.30 2.30 0.70 0.30 0.40 4.80
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Table 3. Chemical compositions of silica gel

Chemical composition (%)

Si Al Fe Ca s K Na
9860 013 024 012 047 002 _ 0.16
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Table 4. Experimental factors and levels of radon adsorption
type specimen with diatomite replacement ratio

Experimental Experimental levels
factors
binder orc", p? 2
W/B 62 % 1
D? replacement 0, 10, 15, 20, 25, 30, 35, 40, 45, 50 0
ratio (Wt.%)
) o humidity(80+5)%,
curing condition temperature(20+2) C 1
density, water absorption, flow, air
test contents content, flexural failure, thermal 7
conductivity, concentration of radon
1) OPC : Ordinary portland cement
2) D : Diatomite
3.2.2 AP A&l B FE F2Y A9
E A (SeriesII)
Series [ 9| A+= Series I 8] FRES ARSSE 5215 7
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Table 5. Experimental factors and levels of radon adsorption
type specimen with silica gel replacement ratio

Experimental :
tactors Experimental levels
binder oprc”, &? 2
w/B 57 % 1
s? replacement 0, 10, 15, 20, 25, 30, 35, 40, 45, 50 10
ratio (Wt.%)
) -, humidity(80+5)%,
curing condition temperattyure(ZOiZ)"C 1
density, water absorption, flow, air
test contents content, flexural failure, thermal 7

conductivity, concentration of radon

1) OPC : Ordinary portland cement

2) S : Silica gel
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Table 6. Standard of gypsum board product KS F 3504’

size of . strength
test specimen(mm) ths'%znc?ns%nm count of after
contents length  width (mm) specimen drying
(MPa)
flexural
failure 400 300 9.5 3 over 3.6

Figure 3. Thermal conductivity measuring instrument and

radon gas measurement chamber
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Figure 4. Flow of paste according to replacement ratio of
diatomite
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Figure 5. Air content of paste according to replacement ratio
of diatomite
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Figure 6. Density and water absorption rate of absorption
matrix according to replacement ratio of diatomite
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Figure 7. Flexural failure of absorption matrix according to
replacement ratio of diatomite
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Figure 9. Concentration of radon gas of absorption matrix
according replacement ratio of diatomite
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silica gel
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Figure 12. Density and water absorption rate of absorption
matrix according to replacement ratio of silica gel
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