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radon rate [mBqg]
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= EE
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18— 8 ik
- I\/l Fl W/O Ag emanation [mBq]  13.98 + 0.44 ® 1.6
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Rn concentration via column

Rn,g¢i0
(Rnratio Rn concentration at column bypass

T 0.0803
RT+T F xRT + 0.0803
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Rn source F [m3/day] X
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RT K

\\EIJ Sample Refrigerator Adsorbent Retention time Radon adsorpti’on
2 coefficient [m”
setting mass [kg] [d] kg']
4 ( 1'his work) )
m e, PAL-FER —70°C 0.020 2.65=0.04 5734
M I3Z | 13Ae-FER —90°C 0.020 11.97 £0.14 2563 + 14
;§ *%E 8Ag-FER-B —90°C 0.020 30.12 4+ 0.48 6506 + 81
. GAg-FER-D —90°C 0.020 21.38 £ 0.27 4618 £35
ttﬁj{ : (Preceding studies)
ot CAg-ZSM-S 1] 8.85 x 10~ 10.69 3500
REA 74 | Ap-ETS-10 [1] 16.3 x 10-3 19.16 3400
IBITEIR | Ag-ETS-10(18°C) [2] 2 x 1074 (140 £ 28) x 10
J:'\ " [Activated Carbon 4.65 1.9 6.47 (%)
B §R0J):| Fiver 3]
sz | Granular activated 26.9 10.16 4.96 (*)
= l_&"}_f carbon [3]
> 2A Cooled actvated 18.8 (k) 16.5 (%) 379 (%)
/)Cﬁ . carbon(—60"C) [4,5]

[1] S. Heinitz et al., Sci. Rep. 13, 6811 ( 2023 ). [2] O. Veselska et al., Prog. Theor. Exp. Phys. 2024, 023C01 ( 2024 ). [3] Y. Takagi, -
M_thesis Kobe University (2024). [4] Y. Takeuchi et al., Phys. Lett. B 452,418 ( 1999 ). [5] Y. Nakano, H. Sekiya, S. Tasaka, Y. 3
Takeuchi, R. A. Wendell, M. Matsubara, and M. Nakahata, Nucl. Instrum. Meth. A 867, 108 ( 2017 ). trap)
T.Sone et al, PTEP (2025),1 013H01
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T.Sone et al,
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m Specifications of HK air purification system:
s Flow rate: 54 Nm3/h = 1296 Nm3/day, dew point =-70°C (at 1 atm.)

90 CICT DRLENBH M. |

m Expected Rn concentration in input air : ~ 50 Bg/m?

m Required Rn concentration : < 1 mBg/m?

m Needed radon removal capacity (R) : 50 / 0.001 = 50000

m Rn half-life (7): 3.8235 day

m Necessary retention tlme (RT):

R "2 Z R > RT = In(R) - = = 59.68 day

o Necessary amount of Ag- zeollte (m) :

1296 77345

PTEP (2025),1 013H01 m [kg] =t.—=5968. = —

K [m?/kg]
8Ag-FER-B: 12 kg weight (or 17 Lvolume)
s SRVBRBEECOA—F T DREEERT-E24kg (35L)EM?




WA 74 b
SAg-FER-B 4kg

(RERAEATA b
O
A-4 HA 1.5mm 5kg
F-9 HA 1.5mm b5kg




Summary
cBREATAMIEBZTRVBREIZCOWNWT, 2EXDBXEFREKLT-,

 Study of Radon Removal Performance of Silver-lon Exchanged Zeolite from Air for
Underground Experiments.

« T.Sone, Y. Takeuchi, M. Matsukura, Y. Nakano, H. Ogawa, H. Sekiya, T. Wakihara, S. Hirano,
and A. Taniguchi

« PTEP Vol. 2025, Issue 1, Jan. 2025, 013H01, https://doi.org/10.1093/ptep/ptae181

« Removal of Radioactive Noble Gas Radon from Air by Ag-Zeolite

« H. Ogawa, Y. Takeuchi, H. Sekiya, K. lyoki, M. Matsukura, T. Wakihara, Y. Nakano, S. Hirano,
and A. Taniguchi

« PTEP Vol. 2025, Issue 2, Feb. 2025, 023H04, https://doi.org/10.1093/ptep/ptaf007

» HKAZSUHVIRBED 7 K Y EBREDIDDIRLA T A b & LT, "8Ag-FER-
B"A B N1, MEMNEHLLDEREDL Y T, IEBICaL /Y MARRMLES
HERTEZ 5.

c REA T A blI. BERFEMAZETE L TEMET 20F TR0,

. 7}</\ £oT, ZJhYEWRET 5, /o, BRV LD D & TEEENBILT D, K
ST B RESBETH B,
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The 1% Rn adsorption test

8Ag-FER-B, 44 g (adsorbent weight), 1.57 SLM (air flow rate), -90degC (refrigerator temp.)

Radiation equilibrium of Rn Expected Rn concentration from RTT+T when RT = “Elapsed day”
7 Vo
""Em Ag-FER-B 44g, 1.57SLMN@0degc’. =~ ' = = "~ - Dot 13510 g
T = «E
S 1t ——— —+ —i10° =
b | ] Rn concentration { 8:34 ‘f = —
= I\ e RN source radiation equilibrium (fit) § = ?5
g I\ —eee RN SOUrce radiation equ!librium (extrapolation) - - 3
<1 mBg/m3 & 10° ‘.\\ B— 4 s — 105 § | Dashed line:
E | mmem——— Background level of measurement system - '6 31 4+/_ 2 9
for 1~2 days ';é,' S — Possible Rn emanation from zeolite = E . ; .
in room Q —=10° § mBg/m
temperature 3 3] € =2 .
: gy
= 5 | =18.8+/-4.
> ih T EER = § o
c
o
BG level: ‘ f%‘\ < 45 mBq/kg
12.6 +/-3.2 (90%C.L.)
mBq/m3 | r PR [ S TR |
L R T e a2 14| et
~ D)
= Elapsed day (o 2024/06/05 18:32)
REZE-T-
B Too strong Rn adsorption capacity LASAME
B [t would take months to measure RT (until the measured and expected BToFE

Rn concentrations match)
- Reduce weight (44g = 20g) and increase flow rate (1.57 = 3.00 SLM)
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Expected Rn, 4+ When RT = “Elapsed day”

n . f— — o - e =
ratio RT + T F X RT + 0.0803 \ ;E 1 .3AgFER 204, G1 Air 1 atm, 3.0 SLM, with 78.3 Bq Rn source 05:\?
& , | £
‘ 5 K =2.6Xx103 | S
S . AN/ J 1 04:
Rn det/HTERE, filter columnfrRIFRFE D Eb ICHH 2 5 | : § o
c I \yYyY  ememe——mehe W e e e - :E
(R Rn concentration via column ok : 0*$
n i0 ~ " I
Tatto " Rn concentration at column bypass ~ ; s
______ ) = i i =
RT X F / 10 ! ) —— 02§
[K [m3 kg -1 ]} — |  Rnconcentration rati(i g
m 4 Expected Rn concentlation ratio 14
10 1 10
Rn adsorption coeﬂucf:m (K)
;
1
A 1
BAg-FER m=20 g, F=3 Sl_l\/l, cxp = &8 Elapasedd1a0y =20241/?)7/171%8:571)8
(air dewpoint = -90deg) Measured Rn,,;,,=0.0016 | [RT=12




