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ABSTRACT

Recently, building materials and air purification filters with eco-friendly charcoal are actively studying to reduce
the concentration of radon gas in indoor air. In this study, radon reduction performance was assessed by
designing and producing new panel-type activated carbon filter that can be handled more efficiently than

conventional charcoal filters, which can reduce radon gas.

For the fabrication of our panel-type activated carbon filter, first the pressed molding product after mixing
activated carbon powder and polyurethane. Then, through diamond cutting, the activated carbon filter of 2 mm,
4 mm and 6 mm thickness were fabricated. To investigate the physical characteristics of the fabricated activated
carbon filter, a surface area and flexural strength measurement was performed. In addition, to evaluate the
reduction performance of radon gas in indoor, the radon concentration of before and after the filter passes from
a constant amount of air flow using three acrylic chambers was measured, respectively.

As a result, the surface area of the fabricated activated carbon was approximately 1,008 m%g showing similar
value to conventional products. Also, the flexural load was found to have three times higher value than the
gypsum board with 435 N. Finally, the radon reduction efficiency from indoor gas improved as the thickness of
the activated carbon increases, resulting in an excellent radon removal rate of more than 90 % in the 6 mm thick
filter. From the experimental results, the panel-type activated carbon is considered to be available as an
eco-friendly building material to reduce radon gas in an enclosed indoor environment.
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Fig. 1. Radon measurement module for Radon removal
rate assessment.
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Fig. 1. The radon reduction efficiency of the 2mm

thick activated carbon filter.

Table 3. The radon concentration of before and after
the 2mm thick activated carbon filter passes.

Elapsed Radon concentration of  Radon concentration of

time [m] Chamber(1) [pCi/L] Chamber(2) [pCi/L]
Table 1. The surface area of the fabricated activated 10 21.7 0.88
carbon filter. 20 21.4 1.18
Specific Surface Area (m?/g) 30 20.7 1.18
Test specimen - - —— 40 18.4 1.31

Single-Point BET Muti-Point BET - -

- 50 16.6 1.35
Ist test specimen 1,088.4852(p/po=0.30) 1,049.4995 60 141 161
2nd test specimen 1,004.1785(p/pp=0.30) 992.3016 70 12.8 2.27
3rd test specimen  944.0686(p/po=0.30) 932.5272 80 10.7 2.56
4th test specimen 1,024.8708(p/po=0.30) 1,023.4612 %0 8.84 2.97
pedt bl e i 100 7.47 3.18
Sth test specimen  1,026.4049(p/po=0.30) 1,003.6743 110 534 362
120 4.74 4.19
130 3.82 4.39
140 3.11 4.50
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Table 2. The flexural load of the fabricated activated
carbon filter.

Test method Test result
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Fig. 2. The radon reduction efficiency of the 4mm
thick activated carbon filter.
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Table 4. The radon concentration of before and after

the 4mm thick activated carbon filter passes.

Elapsed  Radon concentration of Radon concentration of
time [m] Chamber(1) [pCi/L] Chamber(2) [pCi/L]
10 20.9 0.85
20 20.6 0.85
30 21.2 0.75
40 20.7 0.89
50 18.6 1.17
60 16.5 1.86
70 15.0 2.18
80 13.6 2.76
90 10.2 2.57
100 8.80 2.93
110 6.55 3.00
120 5.65 3.19
130 5.00 3.17
140 345 3.56
25
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Fig. 3. The radon reduction efficiency of the 6mm
thick activated carbon filter.

Table 5. The radon concentration of before and after

the 6mm thick activated carbon filter passes.

Elapsed  Radon concentration of Radon concentration of
time [m] Chamber(1) [pCi/L] Chamber(2) [pCi/L]

10 21.5 0.71

20 20.8 0.67

30 20.4 0.72

40 19.4 0.75

50 17.4 0.99

60 16.0 1.08

70 14.6 1.32

80 12.4 1.36

90 10.6 1.49

100 8.29 1.64

110 7.15 1.28

120 5.80 1.98

130 5.02 2.14

140 3.64 2.28
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2mm  21.7  3.11 186  0.88 4.5 3.62 80.5

4mm 209 345 1.75 0.85 356 271 84.4

6mm 215 3.64 174 0.71 2.28 1.51 91.3
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