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Evaluation of Decreasing Concentration of Radon Gas for Indoor Air Quality

with Magnesium Oxide Board using Anthracite
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Abstract

Radon gas, which is present on the earth, is a primary carcinogen released from rocks, soil, building materials, etc., and
exists as a unique gas phase. In order to solve the risk of radon gas, we evaluated the basic performance which can be
used as indoor finishing materials in addition to the radon gas reduction properties of the matrix using anthracite. An
anthracite used as a conventional filter material was used to produce a matrix, and a test was conducted to replace the
gypsum board, which is one of the building materials used in the existing room. As the anthracite replacement ratio
increases, flexural failure load strength increases and thermal conductivity tends to decrease. Depending on the thickness
of the board, the reduction performance of radon gas shows a slight difference.
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Figure 1. Radon gas adsorption mechanism on the
surface
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Figure 2. Micropores of anthracite
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Table 1. Experimental factor and level

Experimental factor Experimental level Remark
Binder MgO, ATC 2
Activator MgClo 1
W/B 40 1
Replacement ratio o
of ATC 0, 10, 20, 30, 40, 50 (%) 6

Constant temperature and humidity,
(Humidity 80+5%, 2
Temperature 20+2C)

Curing condition

Flexural failure load, Thermal
conductivity, Radon gas 3
concentration

Assessment items




22 A EME

2 AtolA AR Al Ao, Alehit
M| Bk 571 9Pl MeClzg 30% 71813 AR
A=e] =] - 3keH] AJEE Table 29 £H4,5],

2.2.1 A3ul 24 (MgO : Magnesium oxide)
alIu|Aof A|HIERIE sh, HE ZEWE AIER
o} £45F A8 7|1 9k, aAd-eE= 800~900(T) =
2439 74 m Aol ARSI o, Wi 3 42g/cm’
oja B 3 539cm’/g2] 5 AL A8 Abst
g AR A F U o g2 A4S 7

glomz Aspe] FaE A2 4 9o,

2.2.2 ¢ 3}ul 1) % (MgCle)

Pl B181A Mgl QA0 84512
o] MgCly - 6H02 EAek}, U= 1.59g/cm”, 9
o2 FAre AMESIIr

2.2.3 +EF A} E(ATC : Anthracite)

o= Yok S=diehe] Aete R At & 7idE
AoR FHS QY 52 o R alfjsto] Alxgt
olzAje] Yot Wk 0 73g/cm’, 2= 200 mesh
ofal, A4t -Ballte 1.5% olstel A ARSIt 11,

2 AtolA SRR AREE FEIRPIEE= 7IE 55
A TS ofat} Folx] oAl thal ARG oAl VS,
5ol Qlrt. ot FAollA Uut Hefof] wls| B]3EHA}
71 5-&0] =ot ol el A ofF 2 o SV
4= Qi) QFEERAfO|EL= BlFol| Blsf| Fa7go] oF 2uf o4
o7 7JE ofup 9 S2Hje]| vl St 22 H ERAS,

2] LS 7|3 IeH9, 10,

Table 2. Chemical composition of used materials(%)

MgO SO, CaO0 Fe03 AROs MgCl  HO
MgO 825 171 561 0.30 0.10 - -
MgCl - - - - - 4720 5120
ATC 1.09 2290 1030 2450 740 - -
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Figure 3. Measuring method of radon gas concentration
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Figure 4. Flexural failure load of magnesium oxide matrix

Hours(times)
utilizing anthracite(Length)

Figure 6. Radon gas concentration of 12.5T matrix to 3days
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Figure 5. Thermal conductivity of magnesium oxide matrix
utilizing anthracite(KS L 9016)
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Figure 7. Radon gas concentration of 12.5T matrix to 7days
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Figure 9. Radon gas concentration of 15.0T matrix to 3days
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Figure 10. Radon gas concentration of 15.0T matrix to 7days
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Figure 12. Radon gas concentration of 25.0T matrix to 3days
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