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Abstract

WHO reported that millions of people die every year because of diseases induced from environmental pollution. In
2012, approximately 7 million people were killed due to air pollution. Major cause of such pollution includes toxin,
chemical waste, radiation and air pollution. Therefore, the significance and interest to indoor air quality has been
continuously increased . Especially, the interest in radon, the ARC group 1 carcinogen, is rapidly increasing, and
banning the use of construction materials that release radon, repairing aged buildings, and developing ventilators. To
reduce the level of radon gas was inflowed to indoors and outdoors, this study is to research and develop a radon gas
absorption board using absorbents. The absorbents utilized to absorb the radon gas were porous diatomite, natural
zeolite, 4A zeolite and 13X zeolite and employed bentonite and illite, montmorillonites with the property of exchanging
anions. As the main binder, magnesium oxide was used, with a content of 25% magnesium chloride.
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Table 1. Experimental factor and level

Experimental )
Experimental level
factor
Main material Magnesium oxide 1
Magnesium
. 25% 1
chloride
Adsorbent Zeolite Diatomite Bentonite, illite
Adsorbent 3
> . 20, (%/0), 60 5,15 (%) 5, 10(,0/1)5, 20
addition ratio o °
W/B 45% 1

) » Relative humidity 80+5%,
Curing conditions 5 1
Temperature 20+2C
Table flow, Density, Water absorption,
Flexural strength, Compressive strength, 6
Radon gas concentration

Test items

Table 2. Test items and factor

Test items factor

4A-20
4A-40
4A-60
13X-20
13X-40
13X-60
Z1-20
Z1-40
Z1-60
D-05
D-10
Bn-05
Bn-10
Bn-15
Bn-20
iL-05
iL-10
iL-15
iL-20

Factor with addition of synthetic zeolite 4A

Factor with addition of synthetic zeolite 13X

Factor with addition of natural zeolite

Factor with addition of diatomite

Factor with addition of bentonite

Factor with addition of illite

2.2 AlE2TE

2 Ao AR ARSIl UE 3,4%g/cm’, B
U 3,539cm / g2 SR MO 95.68%, CaO 2.52
R 7P 2 g H1EE e SRS Table 3¢
2}, AsHAE Axsh] el dahvleS ARsH e
W 1 HRSAIS A 13 P

MgO + MgCla+H:0=MgsCly(OH)s - 4H,0 —— (1)



Table 3. Chemical components of magnesium oxide (%)

Element SiO» AlL,O3 Fe,O3 Ca0o MgO

Content 1.07 0.06 0.34 2.52 95.68

Al&Efol Ex= ATt ZFo] (Si,ADO,L] AFRAZE 7] Al
2x(Apical oxygen)oll &Jgto] 32HHe] AR E TEL
QAL F=o] 9lar of7]of| & FAel w3k ofollo] 23
o] ik, HeAleElolEr 121A9] 22 FAE vy
S e Ald By g oE AR ARE 4 9lo,
ZAA| Fale] X 50% =t F=o& =] qlok. &
AR E(3X, 4A)= ¥, &, 7139 EeER
TE Aeptel dRuuE A AASAA T AL

o~

SIS E-S Table 49} 711, Figure 12 HIAEE0|E
SEM ARzle]tH3, 4],

Table 4. Chemical components of zeolite (%)

Element Al Si Fe P K Ca
goole 1060 4702 770 041 094 121
z(?g%e 4005 5830 0007 105 001 0.4
200 450 549 0009 113 001 0.1

Figure 1. SEM image of zeolite
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Table 5. Chemical components of diatomite (%)

Fe Sl Al P Cu Sr

55.30 43.10 0.92 0.31 0.03 0.03

Figure 2. SEM image of diatomite
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Table 6. Chemical components of bentonite and illite (%)

Element SiO, AlbO3 FexOs Ca0 MgO TiO2

Bentonite  44.50 19.80 16.60 2.1 3.55 1.70
illite 58.74  26.09 3.19 0.04 0.18 0.35
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Figure 3. Cone flow of paste with addition of adsorbents
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Figure 4. Density and water adsorption ratio of matrix with addition of adsorbents
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Figure 5. Flexural strength of matrix with addition of
adsorbents
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Figure 6. Compressive strength of matrix with addition of
adsorbents

T3t HIEUO|ES 78 Asi o] A AlE 10Y o]
SHE AslAo] WA 9 & FAto] A5 e o,
A 28elk= deiAle] dek @A 7 skt ol
2 sl Azks dojon, HEUo|E gl Eit
dzUolE A H2] 2 AR A] ol digt Aol Ha.
o Zlow doE,

3.5 Radon gas concentration of matrix
Figure T~0% E2Ale] A7l 2 ele sug 2%
Ao A HW} 3 STl W S iss et A
2L & 4= 9}
AgelolEE Fel 73
sle] ) 50% 7t 3
F4 mAsks 5

-
.

ol

ZZ 712 9Jom A
ZIog LAko] Qa1 ool
ol CEC(Fo]e|3heeh) 7} mje- =0



Properties of Radon Gas Absorption of Matrix According to Types of Absorbent

Radon gas concentration (bg/m?)
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