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Development of Measurement Method for Hydrogen Oxidation in Andosol
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Abstract

The biological hazard of atmospheric HT is not significant compared to HTO because of its low transfer

rate to life forms. However, soil microbes oxidize HT into HTO. Therefore, in order to assess the realistic

impact of atmospheric HT to dose estimation, investigation of HT oxidation in soil is necessary. In this study,

we configured and implemented a measurement system for oxidation of hydrogen in soil using deuterium (D)

as a tracer. The deposition velocities of D; in pasture field and mowed pasture field were 2.5 X 10* m s and

6.4 X 10" m s, respectively.
1. B®M
KREFIIFET D b Y F U AF, FIDKER

(HTO) M OVpIkk# (HT) & LTHEL, 2
D95 B HT IZAEM ~OBATRIRN S DD, T
T L0 ED~DOBATERE W Y F T LK

(HTO) ~Ef{b&hnsd, Zoi=H, KxHEH HT ©
THEIZ L D HTO ~O LI TR & A 0 2580 & BHE
REETH D, ZOHT BILIIMAEMRIGED 7= +
BOKSGEYHCFRENEE THY . S5 ITHi4
DEWD HT BB bielic RESBDb L B2 B D,
L2rL, K&H HT O HIC K HEBIZ DV T O
FiZ, Fv o3 —Z ATl RAH HT Ofg(l
\ZfE D T HTO ~OBATE R~ l|ERH 5 H D
D, KW % & O T Tl O E 13D TR 5TV
%o ZAVE CTBRETHF CIT ORI ALEL b % 530 T O BE
H HTO OBATIZOW TIAEN T TE 72hy, K
B NOHEH S ND MU F 7 LA0—EE HT
EEBZONDTZD, KAHEH S D HT 122V T,
B2 FEED L HEIC X D HT BB LICfE O BREEZE)
WCHEbARHELZTELTWD, KRHFETIE, a2
FEAIZ 31T 2 138D HT Mefbre 2 #Hl 5 5 FIE OB

LT, Nyrpfto L#iF|HEE S L TEERE
O)“@%éﬁ%/‘kﬁiﬁﬁi&@ﬁ&ﬂi FHET A Z & &
Lize ED7=IT, R 30 FEEICIXERAF v

N%@ﬂﬁ%ﬁoto BRITCEEIZITZ DT ¢ N
—ICKFEOZERMAETHL D& FL—H—L L
Tz, BLEELZREST 2 FELZHBE T L%
HiE & L7,

2. A&

BREEMIEN O FEREY (BUsH) ([CHEKFEIXS &
F ¥ 23— (60x60x60 cm) ZEkiE L, HEEOMRLIE
P2 R L7z, BIEE 11 A 6-8 HIZ T 7z, HIERE
DOEIRIT 10.2-10.3°C, FHXHEEE I 53-59% T - 72,
F X UN—IIFRTE 2% T 72, AT Tk e LT
5 Dy A L ED KRR & ZENZE I 40 mL min!' &
W34 Lmin! OFHETEALZLOEEGL, 2
PIELSBEF v /3 —I1232 L min! OHECTEA LT,
< EEIT 120 3T o 7o X< BT v o N —E AR
K OHERM O KRR 2 biFIc L vk L, K
LTRIATTA MRS ST, ZHUmFEZ K
EZMZTHELZL OO D BELZEEOIZRICLY



HGE L7, BB oM A Fig. 1ITRT, 2O
ETIE 10%m sHFREORLIEENHETE D Z &
DRI ND, BMLHEEZ 10° 05 103 (ms!)E TE
ZTREDIE L BT ¥ /N —HERUH FE K S5 1 B T
% Fig. 2 [ZR 7,

3. RROHME

BREEOPAEIN O FEBRIE Y (BOsH) 1B HEK
HBEE L, WEPEZTWDIREE (Fig.3) T
2.5x10%(m s1), BE A A Y Hio 7R AE T6.4x10%(m
sHThoTo, HonmRiTonETCiclEIh
T D TR T O K R L B CHTIE Lk &
FJE Lginotz (Fig.4) . ZOZEPbEAZSE
DIHENARERE S DB D KT v 3 —%
THDIZ K DHED TREZR F1E % B & T & 72 & b
L7z, ARBFERICH & TT2FEEN S OFHA
TIKRFE R OHTE L E ZHET 5 v AT LDTE
MEBET 2 TECH D, AHEHSCHI LD
ZHWEHEFEZ, HETOREICRTL 7 12
Fzv JIZHWALFETH D,

e | o 13 e

Lol L] ] oes
0.4} 4u) 4 :
! 0 B B . T
bk B =0.064 m* o = -
Y =4l
Ll @i _
L : p
- : I 4‘;‘
T reonen | e ) s
| e v - B
0 6060 e, 6 T o St
! «0 216 m' [ =
2161 : [ woms
—C-@o—
i 0. e, Ball L6 e
° o0 054 it el ma Ouroce ]
—O-@-G—=

Oxidation

Fig.1 Piping arrangement drawing of the developed

oxidation measurement system
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Fig.2 Estimation of D/(H+D) ratio
Red, blue, and gray lines show the estimation of D/(H+D) ratio
corresponding to the oxidation rate constants of 0.001, 0.0001,

and 0.00001, respectively.

Fig.3 Photo of the measured pasture field.

0.0012
0001 —
E
0.0008
>
x
8 0.0006
©
>
~  0.0004
°
£ 0.0002 — -
wn
(@)
o
2 0
Y I
& QSX @ 2 {\_\\\
g \éo 059 & \&
N
RO NS
N N > o N
> @ NN >
5 K e N &
@ N N 2
X é(\ Q ‘Q}
@b\ & %Q &
QQ' {_0 \Q/ 40(\

Fig.4 Deposition velocities of hydrogen






