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New Method for Measurement of HT Deposition Velocity
from Atmosphere into Soil
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Japan Atomic Energy Research Institute
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(Received July 29, 1999)

In the natural environment, tritiated hydrogen (HT) is oxidized into tritiated
water (HTO) by soil microorganisms. For modeling purposes, soil HT deposition is
often parameterized as deposition velocity, which includes the uptake rate of HT by
soil and the oxidation rate. A method for measurement of HT flux from the
atmosphere into soil was developed. The flux is measured by using a chamber made
of polymethylmethacrylate (PMMA) and two tritium samplers placed in the fields.
The HT deposition velocity expressed by dividing HT flux by HT concentration near
the ground surface was estimated to be 7.3X10°—1.4X10° m-s!in Tokai site,
JAERI. This demonstrates the effectiveness of the present method. This method
enables to estimate HT deposition velocity without a large-scale experiment and

tritium source.
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2. 1 EERFHELREERHR

150 cm X 20 cm OEEME T 50 cm DEEDT 7 Y NEF 2 —% TR
X 95 cm £ CHER LKL, Fig. LI F VLT T v ZARBET HHDER
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Atmosphere Tritium
“lsampler®
Thermocouples
Tritium
Inlet sampler®
Data ||Data |
logger || logger Chamber

Outlet

Fig. 1 The experimental setup for measuring the flux of tritium from the

ground surface and various environmental conditions.
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Table 1 Soil particle size distribution in Tokai Research Establishment

Size [mm] Depth {cm]
0—5 5—10 10—15 15—20

>=2 0.20 0.19 0.08 0.09
0.85—2 6.82 7.61 6.93 6.98
0.425—0.85 35.42 36.48 36.01 36.19
0.25—0.425 37.66 37.65 38.97 38.61
0.106—0.25 15.90 15.56 15.82 16.09
0.075—0.106 1.18 0.67 0.61 0.56
<0.075 2.82 1.85 1.59 1.48

Fig.2 Surrounding environment set the chamber

in Tokai Research

Establishment, Japan Atomic Energy Research Institute.



JAERI—Research 99—053

3. NIVFoLYy r7T—

3. 1 MNUFULDOILERNY TV T EHE

BIERD N F T LDOEERNY TV VTR, B2 HTO IXfR -2 FiE
TN O BREE N TWVBI00 . BEMICITEL X2 7 —3—7 4A, 3A. ¥
Uh TN, EETVIF, BT CEORERIZERT S FE, - F
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Fig. 312, NUF VLY T —DRARKEFRT,

Air in Air out
Filter| |Gas Electronic| |Drierite Pd catalyst| |M.S.3A[ | Air
—> = = = > > —>
metey | cooler column column column| [ pump
Dry H, |Electrolytic
column cell

Tritium-free water

Fig. 3 Flow diagram of tritium sampler for collecting HTO and HT.
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5. NIFULTZT v ZADEH

Fig. 4 IZTRTETMIBNT, Fo U AN—AD M F 7 ARKIZHONWTE S
Do

Atmosphere

Tritium concentration (C,) airflow (u)

Chamber

Inlet

I Tritium concentration (C) N’Hitium
Outlet Samplen

Ground Surface

Fig. 4 Model for measuring the flux of tritium from the ground surface.
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Fig.5 The variation of atmospheric and soil temperature, atmospheric relative
humidity and volumetric water content in soil for the experimental period
from 13 July 1998.
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Fig.6 The variation of atmospheric and soil temperature, atmospheric relative
humidity, air pressure and volumetric water content in soil for the

experimental period from 10 September 1998.
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Table 2 Experimental result for the period from 13 to 17 July 1998.

Inflow gate Outflow gate
(Sampler®) (Sampler®)
The amount of collected water vapor [g] 17.7 38.5
The amount of water vapor per 1m®-air [g] 6.3 13.7
HTO concentration per 1L-water [BqL"] 3.5+0.5 3.5%0.5
HTO concentration per 1m®-air [mBqm™) 21.8+3.3 47.7%+17.1
HT concentration per 1m®-air [mBqm™) 57.8x23 43.0+6.9

Integrated air volume and air flow rate are converted into 2.82 m® and 0.48 Lmin™".

Table 3 Experimental result for the period from 10 to 14 September 1998.

Inflow gate Outflow gate
(Sampler®D) (Sampler®)
The amount of collected water vapor [g] - —
The amount of water vapor per 1m*-air [g] — —
HTO concentration per 1L-water [BqL"] 4.1+05 6.4+0.6
HTO concentration per 1m>-air [mBqm™] — —
HT concentration per 1m®-air [mBgqm™] 46.7+11.3 19.7+4.4

Integrated air volume and air flow rate are converted into 2.36 m® and 0.40 Lmin™.
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