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A Study on Radon Removal Efficiencies in Drinking Water
according to the Variations of Water Temperature and Aeration Rate
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ABSTRACT

Radon, which is one of the radioactive elements in the natural world, exists in the atmosphere and water. When this
element inflows into the human body, it carries the risks of developing lung cancer and stomach cancer. Therefore, in this
study, an effective 10 L scaled reactor was produced to mitigate radon in water and the radon mitigation efficiency in
water following the changes in water temperature and amount of aeration were evaluated. Based on this, the radon
mitigation efficiency (SRRR; Specific radon removal rate) was derived per unit air volume. According to the study result,
when water temperature increased from 10°C to 16°C, the SRRR value increased from 95 nCi/m*L to 134.4 nCi/m*-L,
and when the amount of aeration increased from 0.2 L/min to 1 L/min, the SRRR value decreased from 198.1 nCi/m*-L to
72.2 nCi/m>-L. Therefore, based on the experimental results, it is considered that it can be applied as a examination factor
and objective indicator during the design of future radon-in-water mitigation systems.

Key words : Radon, Water temperature, Aeration rate, Specific radon removal rate
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Fig. 1. Schematic diagram of the laboratory scale reactor.
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Table 1. Operation conditions of the laboratory-scale reactor

Constituent mode 1 (10°C)

mode 2 (12°C)

mode 3 (14°C) mode 4 (16°C)

. 6,470
Radon Conc. (pCi/L) (6,130~6,820)
Aeration time (min)

Air flow (L/min)

6,814
(6,330~7,380)

6,768
(6,230~7,230)
10, 20, 30, 40, 50, 60

02, 04, 0.6, 0.8, 1

6,942
(6,230~7,540)

Table 2. Removal efficiencies in the laboratory-scale reactor

Constituent Radon concentration (pCi/L)
- Removal
Tezmp. Air ﬂow Influent 10 min 20 min 30 min 40 min 50 min 60min  Efficiency (%)
(°C) (L/min)
0.2 6,320 6,160 5,430 5,020 4,540 4,280 3,960 419
04 6,360 5,360 4,940 4,230 3,830 3,430 2,880 54.7
10°C 0.6 6,460 5,560 4,630 3,840 3,160 2,630 2,040 68.4
0.8 6,130 5,160 4,080 3,260 2,540 1,780 1,020 83.4
1.0 6,580 5,330 4,330 2,760 1,860 1,140 563 914
0.2 6,920 6,130 5,740 5,360 4,960 4,280 3,780 454
04 6,330 5,560 4,780 4,060 3,440 2,930 2,580 59.2
12°C 0.6 7,380 5,140 4,320 3,560 2,840 2,230 1,360 81.6
0.8 6,380 5,940 4,830 3,260 2,540 1,880 980 85.8
1.0 6,560 5,260 4,120 2,920 1,830 1,030 280 95.7
0.2 7,230 6,540 5,920 5,220 4,730 4,110 3,630 49.3
04 6,960 5,380 5,030 4,340 3,670 3,010 2,480 64.4
14°C 0.6 6,230 5,410 4,730 3,850 2,860 2,030 1,040 83.3
0.8 6,580 5,320 4,340 3,640 2,790 1,730 540 91.8
1.0 6,840 4,820 3,880 2,830 1,760 864 153 97.8
0.2 7,540 6,350 5,460 4,840 4,030 3,360 2,880 61.8
04 7,060 5,840 5,010 4,220 3,380 2,640 1,940 72.5
16°C 0.6 6,230 5,030 4,110 3,380 2,480 1,520 825 86.8
0.8 6,840 5,730 4,120 3,040 2,260 1,040 168 97.5
1.0 7,040 5,420 3,960 2,870 1,440 362 16 99.8
A7IE T YT B T EE 2 10, 12, 14, °F 99.8%714] Z7131] 10°C, 12°C, 14°Cell wlske] =

16°CollA ﬁ%} B 6,470, 6,814, 6,768, 6,942 pCi/LE
vebdth 10°ce] 3¢ Z7)% 0.2, 04, 06, 0.8, 1L/
min®l|A] 60 min ¥ WHT = FE= 2 3,960,
2,880, 2,040, 1,020, 563 pCi/LZ Z27] °F 41.9%2] |
Ago] AR Frlste] HE oF 91.4%7HA] 53t
o 12°cY] AY WRF g v 47 3,780,
2,580, 1,360, 980, 280 pCi/LE Z7] °F 45.4%92] A|A
ol HF oF 95.7%7HA] F7ehe S Bt
14°Ce] A9 W5 e vov 47 3,630, 2,480,
1,040, 540, 153 pCi/LE %7] °F 49.8%2] A|A&o] &
AHoR F7kste] HE oF 97.8%7HA] dodtlor
16°Ce] 3% WRT gh= s&e 27 2,880, 1,940,

825, 168, 16 pCi/LE 27] oF 61.8%2] AA&o] HE
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Fig. 2. Result of Radon removal efficiencies with Air flow and Temperature.

Table 3. The SRRR data with water temperature and air flow

Constituent SRRR (nCi/m*L)
. Ave.
AIrflow 4 ) Limin 0.4 L/min 0.6 L/min 0.8 L/min 1 L/min
Temp.
10°C 158.9 96.7 81.9 71.0 66.9 95.0
12°C 174.4 104.2 83.6 81.9 69.8 102.8
14°C 200.0 1244 96.1 83.9 74.3 115.7
16°C 258.9 14222 100.1 92.7 78.0 1344
Ave. 198.1 116.9 90.4 824 72.2
Nonlinear regression polynomial quadratic
, , Temp. vs. SRRR f(x) = 146.9050 — 11.6787x + 0.6719x> (R2=0.8119)
Regression analysis . . .
Air flow vs. SRRR Nonlinear regression logarithm 2 parameter |
’ f(x) = 60.5547 — 792179 * In(x) (R*=0.9117)
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Fig. 3. The relationship between Water Temperature and SRRR.
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Fig. 4. The relationship between Air flow and SRRR.
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