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3H concentration in rain at Tokyo and Chiba, Japan™
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* http://www.nirs.go.jp:8080/anzendb/PHP/HTO_rain.php

Atmospheric tritium levels peaked in early 1960s
(over 100 Bg/Lin rain).

About 0.4 Bq/L as “background level” in recent rain in Japan.



Sampling points  of precipitation

for tritium analysis
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3H concentration in precipitation
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Block diagram of conventional system for
various chemical forms of 3H in the air.

) _ Gas flow
Air —Filter—/ meter
Exhaust
Cold trap (CH3T)
-15°C Pump ¢ MS-3A
- 500 g
HTO T
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500 g Pd-catalyst
Electrolytic cell ‘l“ . Cylinder 350°C
3H free water *|"MFC CHgq T
Drying column Pt-catalvst (HT)
MS-3A | Y| Ms-3A
500 g 100°C 500g

MFC* : Mass flow controller
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Observation of Excess Electronic Recolil Events
in XENON1T arXiv:2006.09721%+¢&1Z
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Key processes of 3H in the terrestrial environment
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Journal of Nuclear Materials 79 (1979) 110-117
TRITIUM PERMEATION THROUGH 304 STAINLESS STEEL AT ULTRA-LOW PRESSURES

Andrew S. ZARCHY and Robert C. AXTMANN
Department of Chemical Engineering, Princeton University, Princeton, NJ 08540, USA
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Fig. 3. Tritium permeation rate through 304 stainless steel as
a function of gas driving pressure.
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&% Titium Hypothesis

Atmospheric abundance in materials

.

HTO:H>O concentration*

(assume same for HT)
\

5—10 x 10~"® mol/mol

Any T in xenon gas prior to

filling would be removed.

Required (H2O + Hy):Xe
concentration to explain
excess

What about T emanating
from materials in equilibrium

60-120 ppb

/

with removal?

~

4 H.0
H-O:Xe concentration constrained from
light yield measurement

0

O(1) ppb

B

Hz:Xe concentration not constrained by any
measurement.

O2-equivalent concentration is <ppb from
xenon purity measurement (e-lifetime)

o J

JAEA/MNMO, "Global Network of Isotopes in
Precipitation. The GNIP Database. "
https://nucl i 7 rg/wiser(2015).

»

Masaki Yamashita, ISEE, Nagoya
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&ULV?  (HT 2 x 1013 mol/mol)

H2 would require equilibrium
emanation rate ~100x higher than
electronegative impurities.
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Exchangeable H fraction: f,

OBT = (1-f.,) Nx-OBT + f,,EX-OBT
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