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Kinetic study on tritium recovery and trap mechanism using catalyst
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{EpRSEmR. &K, Xiao-Chun Li
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Effect of hydrogen on fatigue crack propagation behavior
in Mg alloy and quantitative analysis of charged hydrogen
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(1) Y. Uematsu, T. Kakiuchi, M. Nakajima, Y.
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Development of Highly-Active Catalysts by Sputtering Method
(R 2V 7k Vo @ REAREE O BR %)
N. Tsubaki*, A. Taguchi, T. Abe (Univ. of Toyama)
BEWUXF KFREIFHER (TF) #H #Eik,
KREAERZFHRE 22— HAO A, WE Fz

1. Introduction

Dimethyl ether (DME) has a great potential for diesels and LPG alternative, light
olefins producing and hydrogen resource of fuel cells. The STD (syngas to DME)
process on a hybrid catalyst composed of a methanol synthesis catalyst and solid acid
catalyst is regarded as an effective pathway for the direct DME production. To
overcome the problems in the conventional preparation method, a new sputtering
process on powders termed as the “polygonal barrel-sputtering” method has been
proposed as an efficient method to directly deposit highly dispersed bimetallic Cu-Zn
nanoparticles (NPs). For this method, active Cu-Zn metal atoms clusters were
sputtered on the support surface by an Ar plasma stream from metal targets. Further,
the “dry” route produces no waste water containing NOs™ ion, which is troublesome in

nature.

2. Experimental

A bimetallic target (purity>99.9%, 50x100 mm?2, Toshima Co. Ltd.) with a Cu/Zn
area ratio of 10:8 was employed to deposite Cu and Zn atoms. The sputtering
apparatus is described in Scheme 1. After the target was pre-sputtered for 0.5 h, the
H-ZSM5 powders were loaded into cavity barrel. Then, the vacuum chamber was
evacuated to 9.9x104 Pa, followed by introducing an Ar flow of 13 mL ‘min‘! into the
chamber until the pressure reached 2.0 Pa. The sputtering experiment started with
the input power of 350 W. The hexagonal barrel was rotated at 3.5 rpm and vibrated
mechanically to mix the support and deposited metal uniformly. After sputtering for
3.5 h, approximately 10.5 wt% of Cu and 8.6 wt% of Zn were loaded. Thereafter, a
1.0% Oz (N2 balance) flow was gradually introduced into the cavity barrel to recover
ordinary pressure. The obtained catalyst was calcined at 350°C in air for 4h (denoted
as CZ-S) followed by reduction in 5.0% Hsz (N2 balance) atmosphere at 250°C, denoted
as CZ-S-R.
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Scheme 1 Schematic representation of the Cu-Zn sputtering apparatus

3. Results and discussion

HRTEM micrographs of different catalysts and the corresponding particle
distributions are provided in Figure 3. The CZ-S-R catalyst exhibited well-dispersed
metal particles with a centered diameter of 5.5 nm, much smaller than the
impregnated one. The latter shows a wide particle distribution from 5 to 15 nm with
an average diameter of 11.5 nm. Formation of the well-dispersed and centered
nanoparticles on the sputtered catalyst is attributed to hexagonal rotation and
mechanical vibration during atomic-scale sputtering process. The excited Ar plasma
stream attacked the Cu/Zn bimetallic target and the obtained Cu and Zn atoms were
deposited onto the zeolite surface. With the continuous barrel rotation and
mechanical vibration, the rolling zeolite powders in the barrel were provided enough
chance to receive Cu/Zn atoms, realizing homogeneous metal distribution. The spatial
arrangement of the Cu/ZnO sites and acidic sites on zeolite was clearly optimized on
such sputtered bifunctional catalyst.

After Hz reduction, a unique
Cu-Zn nanoalloy layer was observed
on the surface of Cu/ZnO
nanoparticles (shown in Fig. 1),
reducing the activation energy of CO

adsorption. The surface alloy layer

and inner Cu/ZnO sites play a

cooperative  catalytic  role in

o
ak
wm

improving the CO conversion and

5
&
=

promoting DME selectivity.

Distribution frequency %
Distribution frequency %

w
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Compared to the conventional

o

i 4 6 8 10 12 14 18 %2736 8 10 12 14 16
impregnated catalyst, the CO - iAX ]

conversion was enhanced by almost  Fig.1 HRTEM and Particle size distribution
four times and the DME selectivity ~(PSD) of prepared catalysts:(a,c) reduced
sputtered Cu-Zn catalyst, (b,d) reduced

was promoted as high as 92.1%. impregnateed Cu-Zn catalyst.
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4. Conclusion

The surface alloying and well-dispersed Cu/ZnO nanoparticles play a cooperative catalytic
role in improving the STD performace. The described route provides a promising pathway to
fabricate an excellent bifunctional catalyst in the heterogeneous catalysis field. It is expectable that
some other monometallic or bimetallic components on acidic zeolite or other supports can be

prepared by replacing the metal target in the sputtering apparatus.
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Reaction selectivity of Pt-Ru-C catalysts studied by the polygonal barrel sputtering method
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Figure 1 Methanol oxidation

voltammograms of (A) an as-deposited
Pt-C electrode (Pt:C = 56:44 atomic ratio)
and (B) its annealed sample (annealing
temperature: 160°C) measured in N
(green lines) and O,-saturated 1mol dm™
CH;0H + 0.5 mol dm™ H,SOy (red lines)
(sweep rate: 10 mV s™).
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Figure 2 Cyclic voltammograms of
Au/Al,O3 sample (blue line) and Au wire
included in PME (black line) measured
in Np-saturated 0.5 mol dm? H,SOs
(sweep rate: 10 mV s). Inset shows a
schematic figure of the PME.
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1) M. Umeda, Y. Matsumoto, M. Inoue, S. Shironita, Electrochim. Acta 101 (2013) 142. 2) ik 25 45 &
IR B RN R PR & —— i L R ST Al R 3 A 35 p.5. 3) C. Hiromi, M. Inoue, A. Taguchi,
T. Abe, Electrochim. Acta 56 (2011) 8438. 4) M. Umeda, M. Kokubo, M. Mohamedi, I. Uchida,
Electrochim. Acta 48 (2003) 1367.
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Study on hydrogen in metal vacancy by first-principles calculations
AMKZE AN ERARR KE-AN
EUKRPFKRRCARERAE L2 — FHESHiEAR
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FHA LSRR RE 2 UE L 72 B PR T VA VK FEOHE, FRIZZE OB EAER O E L
Tzo Fo. FNENREHET D1 DIKEORRIBEH =R L X —2BE L-ET LT, KEF
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3. BhEHETIL
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K. Ohsawa, H. Nakamori, Y. Hatano, M. Yamaguchi, J. Nucl. Mat. 458 (2015) 187-197.
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AREEABELEZAV:-KRIRILY—ZH
Hydrogen energy conversion using organic thin film solar cell
HEEIRKFERZRIFHMER FA #* E EH. mEXE
EURZKRRRALAREAR L2 — FEFZ. HEHXE

1. =
Frft ATRE R R 2 L T 72 DIIE KRG R F— 2 ZEICHH TE 5V AT 2% E0 &
FLUERD D, TOFEOOELESE LTREEMOFANR® 5, KEGEMIZKEGT X —%
FRLEZ V=0 R X VR —HTh L, BK., K, FHiREICIDHNEBHRRKE N, £
DOFFRRIIZ R E B E OMAEEKER EOBT RN —WE~OERNPRE 2 bID, TF,
TV 3 KEMIC AR S D BREREE B I LAl ORI /ERI T 5L 7 ~T A Al
(BHI) A 5 RS B O BB e 23 ) 1 LTV D 2 & D, AREEI R B A L 7= K
TRAF—DKRBT R F—EHITOWTIREEZIT> T D, RENLRAEBKEER TH D
AU FF7 = FHEAREPSHT) & 7 7 — L U FERPCBM) & A - K CIXB B 2
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BIEIE 8.4V 2/ Uiz, NLVA Ry Z Y 702 X0 Fi8 U 7e AR R R R0k 1-E(Pt/C)
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BIRNHEIT 5T% & 72 o 7c—T7, AWK EMO = 2L X —ZHNRIL 1%ICEE D . KEE
M EOWENMLETH D Z ENHL N oo, T E THEEEOMK, HE, 7=—1U
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Z 2 C, AR OBR RO 125 ORI 5H F 7] HE 72 4 I8 A R IR R ORT 1 O YEA 217

>77,

2. XEE

NULNVARYZ Y 728D AeA U 20 SHEFRBWERL A (Pt-Ir/C) 3 LU kA U ¥ A4
Fi R BRI+ IrOo/C) & R U7z, & R HHFF R BWORL + O FR S I LR BRI - & L T Vulean
XC72R #HWTH# —% v h & LT PtIr £721% Ir Z{E\, Pt-Ir/C D54 Ar 1 1Pa £ 72 IrO2/C
DA Ar £ 1Pa, 02+ 1Pa 1 300W 1) TiT1o7c, M LT ZNbE T T 4 A 2 A U F—
LLTT T v o= =R (GO)EM EIZHTE BAEA L T 4@ Al Ry i S0k 75 A B i 4 VE Y
L7z, 1.OM FBRIEIE P B W THEMIFEM O K DRILSISIZOWTH A 7 U v 7R Z A B
—(CWVIZ L v fFf L=,

3. WMRLER

TR 7= BAEER D — R o O Pt-Ir/C Tl Pt 5 R 7.7wt%, Ir HEF & 5.1wt% & 72 0 |
IrO2/C TIiE IrO2 HHEF f 14.1wt% & 72 0 | Ir $a Tl 12.1wt% & 72 > 7=, XRD HIE» SR L 7=~
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VB S 472 02> 72, 1.8V vs. SCE (23T IrO2/C ERf B D /K D FAL Al EE 1T Pt-Ir/C (&£
BBOKI 10 5L 7o o7z, Ll MYV LENRSI 21T/ L 2 AX 3), BRI EIE L i
BRI U, BEMEIZZ LD EBgmnoT,
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REEE R RIKITERTE N A AN i@f74ﬁ/ﬁ#%ﬁbIMMCWM%W@%%%%%ﬁ@T
L7 Te O D RFEWRL - 0D TrO2 7/ SO 1 AN RIBE L . BRRS8 AEARERE M T L7272, S 51T
B BT SAEIZ 3B\ THESE KRN & se R IR BIZ 22 0 | E%@ﬁﬁ?btkb&%bh
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ERRETHLERDH D,
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TR EFRIC L > TR LN D TH
% (HRC2014-06)

6. SIFAXH
(1) A.Aoki, T.Hori, M.Naruse and T.Abe, ECS
Transaction, 58 (2014)13.

(2) D.Kato, A.Aoki and T.Abe, Fig.1 TEM images for Pt-Ir/C(A) and
. IrO2/C(B).
Mol.Cryst.Lig.Cryst., in press.
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Fig.2 Cyclic voltammograms for each GC Fig.3 Cyclic voltammograms for GC modified
electrodes modified by carbon supported by IrO2/C in 1.0M H2SO4 solution.
metal catalyst in 1.0M H2SO4 solution.
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F)FOLA—EIOFT T T 4I2&K2EBHHPDKRDEENFEN
Behavior of hydrogen in some metallic materials investigated by means of tritium
autoradiography
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2. AHBLUEREBAE

FUBH IR A S RGP L 0 $2 48 L T 72720 72 Al-5.8mass%Zn-2.4mass%Mg &4 O 4 i 1T
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6. SIFAXER
(1) FmG, RS, TS - B4R, 42(1992), 112-120.

(2) WL, fRESF, FEE— B8, 36(1986), 286-291.

B 1 Al-Zn-Mg &4 ® TARG/SEM #, (a)is AR, (b)EISI6F, TD:BI3RIS I W,

15



HRC2014-08
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Simple and rapid discrimination of surface antigens on living cells with dielectrophoresis
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EURZKRRALAEEARE 2 — FEHEZ
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LSC/MC FiZDBAFKIC L 5 *HEHBIDSREL & thd B IBE~DIEHA
Development of LSC/MC method for a high precision *H measurement and the
application to the other beta nuclides
ELUSFEMER BEFEHRIZHE WM& 8°
EWUXRE KIERUAMERARL E2— R ER

1 =l

WKy »F L —3 3 > B v # (Liquid Scintillation Counter, LSO)1%, b+ U F 7 AZEDK= R /L ¥

B a MRl O E b AR 3l ETH D, LL, REIRIET 2WED I = F T

TR K o THESDERW B0 A ~DORENBN D 120, INBEEAERRIRIL 72 & OREN R A[ K T
HDH, FIZERERERDTZDIZIE, HELBAMEORBRKREZPALNITLZLENEETH D,

AKWFFETIE, BgtRe 7 hrm « =2— K (Monte Carlo, MC) T& % Geant4"% T, LSC
TOBBEREOME, o FL—raldt, CEFBRIEEETHOYIaL—a UEABEL, &
R b—va VEEEEDE 21T > 7o, AFEIE, WEFEERIE L7 BT v A5 LSB-5100
DLSCE#ELZET M LTI ab—ra 20T, Cl4 O E DA OMFHITIZIMN 2 T H3 ~D
B L 7 o F o BRI O W TEME L7 fE R A T 5,

2. YIal—Yarv@E

Geant4 % VT, A7 2 75 LSC-5100 D LSC#@E A2 I 2L — 3 o CTHEL, Cl4B X
OH3 OPFUE B DMl 21T o 72, I 2 b—3a T, A TIAHNDOIEIKL »F L —FIZ Cl4
FITH3 & RRICRAESE, TORETEUEPRERE L Co X — (1 52HET D,
rFL—ahlE, XA A(TEREIIS U THTEEFOICREISE T, KTOWHES
#ild, PPO & bisMSB IRAWFD 10keV & 1M COREM 2Z2@H L7z, 7T 7R
R RV X — (P 5AEIC 6 U CTBEE 0RO fafn L COREEN DT 28R THD, a2l —v
3 > TlX, JB.Birks® ° BRavat? 5 DT AKX Z@MHL T/ oo F U 7OESWEEFE L, v
2 b=y a TS L EEREINE, MEEOREELSRL QR E TN,

3. RRLEE
WEAEFE DRFZEN S, C14 O /A 1 X E il &
BHLARER Z AR SN TR Y, AREEIL HS
~DORER &7 = F o TR E ST E AT Db
a7 o72, M 1ICH3 DY = F o JHEMET
OW R DL Z R, I ab—va ik 6
DHEMNFH TE TSI LR TE D,
7T T RIE, Geant4 Tl J.B.Birks
B ORRERAUZ LD T X — 1 5 (dE/dX) 2
WZE O v Fr—a VRIS DR o ey _
EASHLZGAE TS 28, WEAEIE DBFFE CILE T et kevy
B 1 H3 O m A D g

H-3 Aloka LSC-5100

Measurement

O Simulation

Signal intensity (a.u.)
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ETNANCH, 72 FUrromRcky v Fr b O+ .
— ¥ 3 RO D RIS T D, b« . .

H3 & Cl4 O~—S IR HORESRE, S F .
IR L5 7 =2 F L VISEESCR) .
DENENDOEIZBNT, YI=a2b—ra i sob . .

CHEME TR LR 2 X 2 12T, D 20%_ o« O Cl4 Simution
#EESCREL OMBIZEMRICHITE T e, ! @ 13 Simulation
%o HMaxHE L U TIX ESCRE 1 UL EOfEIIZE GOZHIB.|5””|1””1.|5”I|2||”é.|5”|IéllléFSIIIIJ,IIIJt.léIHS
W, C14 IHIEMIZ R L TOZEIX 10%LLN T ESCR
B5H7H, H3 TIE 30%~40% K X 723t 5h s & X2 FHEh RO

ALY

4. F&BD

LSC OREREEE WM LI T, Geantd = — REZFIH LT, Cl14 & H3 OH I s 5040 & #HK
REFE LTz, 7 2o F U TR IE L OBAE TORE SR NREME —8T 5 2 & 2R LT,
I F U L5, BRavat HIZK 2 ET AKX ABMHTHZ LICLD, EEomoFE
INHRETH D = L AMER L=, FHERIL, 7 oo F o ZHREOEVIC X 5 B 72 25k %
TLHI LT TERR, fExtEs Lo RFBEENHEME H3 O5E T 30%~40%8 72 2 /55 & 72
Sfc, fRTEH#ED D ZLI2X Y, Hilles =0T THBEEOET LT 52O OEBE LR
EEBERXDIENTE D, 5%, 720 F U VR P CORBERNEERICEILSDEEZ bND,

5. Bt
AWFIEDO LR D —HBIL, & ILRPRRRNARIEE > & — ORI RIFFEIC L > TR O b
DT % (HRC2013-09, HRC2014-09)
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FAELEREBETIVICE SIS KFSBEOTHA >
Innovative design of hydrogen permeable membrance
based on nonstoichiometric lattice defect model.
FRBIKRFE IFH BHL. BOYyVvYTIY
RRAZIZEE EHMA. FH—H
ERBKRRUAHEZARE 2 — [REE

1. #8

B2 &% 79 % AlFe, AlCo. AINi{L&WIE, MEAMEF L1125 AL TN D &
TrFHA MNRFEERT 2O TIEHR <, RERSITG U TRFRE (B4) DEAINDLZ &
MEHNTND, LTINS RNEIMED B4 U D ZEAKFEITR Y A b & 722 5 AgErEIc oW T
BT v —EEZHOTHANTE Y, FEEEOWHIEIZIHB VT, FeAl IZHB\W\ T 72 /KR OW K -
AR NI Z &2l Lic, ARFEIFRIEHiE . Z OKBREIC OV CEREMIZET 5 =
L aERA FETFBE L U COREEMN A | BRALFNEIRE &2 RO T IREOIE IS X o TRFHL 72,

2. EE

fifg 10mm X 10mm., JE%4 1.0mm LA FOHCRICEI 0 H L 7= AlsoxFesox(x= -2, 0, 2, )54 % &
e L, 3M D KOH #MHW., RT3+ BN 2%y b (dE3FET : HA-151) 2T 1A
T2HHILLE, REICKDKEF v+ —T 21T, EifA 7% (LA M) OKRFRIHEE) 28]
BTz, £72, M L7ekFEE EK EEHRIC L0 HE L CERRZ RS, WA L7,

3. BRLEEE

x=0 DHEIRT E A ERFHER A SNRND, x=2 D
GAlI VA NERZRPBARENRRIE E o TR Sz, #IE
DORIADOFETRHE OfRE & & Iz R n 0, Dl &b
2 REILL EFfE L. 7K BiEHLCCHIZE L 72 KUR DO IRFEIT Bce~
Sec ICHE L7, LA LZARNG, MHIZRE ELATETH HIC
B2 6T, 2B HEO K EIT 0.56~1cc FREIZET
B L, lecc AR ERRol-, 2O b, &4 Em
ISR SN A RFET, BEZEILIC R Ty TSR TV (0
&, B2 FeAl{bAMLUSN DT V2 U v FARDEMRIZ L D
HLODOMFGORREMENZ 2 bID, Fig. 112, Fr—I#KT
5 3% OBMOKIA BRI A RS, £ 2T, EREEOR]  Fig 1 BEICL->T2BBEEL:

REMEA TR D 72010, Tl % DI BIZ2 4 L O EDX ;‘é's;F;g f@ fﬂ’ﬂ IR B
W KD IEDT 1T o712, Fig.2 (2. x=2 D& 4 (Als2Feus)
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L RERMOBRAPBR END Z LD, KBEOHAY BH T Z ERRBIND,
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Fig.3 1T, x=4 D54 (AlsaFess) RO
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4. RRE
1. . HRE. B, Yy vTUs B Rl BASBSRSNE AR ERS (2014
£ 6 1)

2. fl, ARME, B, Yy ¥T U B Rl BASREFESEI HES
3. BA. . ARHE. Yy vT ULy R BAREESS 2015 £FEMAKS (201543 H)

21



HRC2014-11

T3RFYIOUOFL—2ZRAVVE M) FOLAE-REREOHR
Effect of a treatment of plastic scintillator for tritium measurement
BERDKEFRFE KRFERABSUERIREIZEHER HHBRF* SHLF
EWRE KERGMUARZEHAEL 22— HOH

1. #§8

KR NF AR Z R TH D N U F 7L (Eu=18.6 keV) 1X, FHARIZ L W EREEHIC
FFE L, BUSEMRFCITBRE~OKBIZE MLz, FYF U AL, R AREBRESE R
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COBRBEAMAERT D HEE LT, WKL FL—HIRATTIARAF v 7 v FL—F EHN
HIEERE L CEXIZY, N F UL TIEAED ThHolobDD, b F U AT HHES
RIFE < T ehoTe, £ T, PSEREOHAKLERAT L Z A, HESRESGZES LY, 22
3. Flx OBKEFEORE, £ OFREOMHR. S HIC, —EDRIERFEEE D E TITHE
R OGO T2 DM WD Z & 2Rl AT, ZORRERET D,

2. =EER
PS > — K (¥ =32 BC-400) (X 0. 5mm JETH Y | BEAFD LSC FIH T A4 T AZRIDIZA

HZREX (46 mmX 13 mm) IZHl o7, ZOEMIC, KKETST A~ Ar A Z W= ER
NYTHEZZ7 A~ (DBDP) W, & L<IT7 vHZ A AL (F-IIL : el F S sk v
H—) EiTolz, £io, FINTRICHERE (-20 &) THRAFE L PS ZHWT, REAHEEOF;
fetE A fEt Lz, B U F o A50EGK 500 Ba/5ul ZK¥AHK) 1% *H-methionine 7K¥IR, H-ARHFE;
(28R CRE : ARC)H LIZHTO (kU F 7 AJK:Moravek) & v 7o, HIEZFE (ELf. (%)) OH
ElX, PS EIZ *H-methionine KA Z i Tz, IR THRIE2ZIT, HDWILHTO KZH T
%, LN H D 1 KD PS EATHERE L Lz, 2 DWEREE LSC T 7 A1 7Lz
AT, Fx v 7% LI, PerkinElmer U Tri—Carb3110TR Z JHWNT, Eff. (%) ZHIELZ, Z 2
TEff 3, epm/dpmX 100 & L7z, £z, M & LT, filRO U 070 Fetisk) 2 fvie,

3. WMREEE

®
o

X 1 1%, DBDP 4LER %47 > 7= PS [f O OFE - L i fa 2 & L=, 2
B PS TERBH A ERATEE | 2 OFEAREFEIL 8 {52 RIZIAA o 72,
PEfi 12OV, FANL T % [FERIZIEY) 76 FES 60 L2 0 | &
BRI DS FERR H R T j(’;‘?j\Ef"?X“\?ﬁ&ff%%@&’)\ :mf)u:@ﬂﬁz\ 1 PSEED 5L -

FFR LN To, BT FAF—0 MY FULATIE, SEMEEDS 2o . a) £0HE, b)
BT AUTHEN RIS 5 & £ 2 N5, E. Atk DB 7T X<AR 15y
%L, 2 43f o DBDP ALHE T, LSC & [AI%: D 48 % FEFE D Eff. 135 B
7o FTo. FINTLZAZ—H5 100 BATV, RIELHZNRORFE AR Lz (1), WERET 180

o
S

Contact angle

N
=)
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A (6 7 H)PRE L7 PS @ Eff. 1% 46. 0%235F DAL, AUHHEL & IFIFTE(EE < | R L) B A Frfic
LCW5 Z &SR kT,

DBDP MLEE 21T 5 72 PSIZ-DW T, Eff. ORRREZE 28153 L7- (X 2), PS-DBDP1 #z (M) %, a6}
VERK 3 IRl K9 21% (ELE. ) 1T3# L, 30 IRefil i & IZITEAIT R0 > T2, T OFEITARMLER PS (L))
D 8% &t L CRIgICm L LW, £7-. PS-DBDP2 # (@) DiEHI I TiL 26% &, Eff. D &
Lenm RSN, — . BB e b DE LI EL. 5615 F TITBEMNRZED i
Too £ 2T, LSCHEH T ANA TOVNICHLIEM 238 AN L W ORI 25 7o, £ OREER, X 2
\Z7RF &L 912, PS-DBDPL Az (M), 2 K (@) & %, SURHHEL | e ORI EBR AR IE 42> O i\ EFE.
DM D AL, BRI O ERE RS G DT, T2 EE OEHEIIARLEL PS (O) TH R KT,
ZDOZ LD WMEHOEMIZILPS REDOHESHIZKGRET D ZENEE LW ERMAZ 5,
BB, TZTHWEY U DT RRED ) FULERN L TWD Z ERROHIL, T
NUF U LARHT RS e D,

F I s 1\£ 35.0 r >
el M+?ﬁﬁﬁ_ 2 # PS-DBDP+3 U 71 7L
ﬁi@ E ;& 5ﬂ'li$d]i1"i *STE&‘E% 300 | 2 1:5( PS'DBDP
(%, F15)
25.0 r
168 47.0 1.6 3 <
288 462 32 g 1 PS'DBDP+3 ) 77 471
55H 51.9 0.4 % 150 | 1 ¥ PS-DBDP
89H 51.6 2.1 £ 100 | —QF%
1208 48.7 2.1 e ARILFE PS DYty : v
' UATNAED &ML
180H 46.0 06
0.0 . * * . . :
o 5 10 15 20 25 30
LS 466 0.2 elapsed time (hour)
X2 SH-ARAFREIORERFR OB HE( & BIBHIZH R
4. FL&o

MFEOWARY v FL—a by Z—EAWHlEDORRIC, ik FLr—2cfxT, 7
TAF 7 rFL—2 PS)EHAV, ZOREEBKMECLWET L2 03, MU F T LKERN
T, BWHENREGDLIZDICHEN TH o772, AREHI K BIFET DRER TIEZ ORIEDRITIK
<, KR EFEDIZED BRL 720 OWEM ORI ED TIEH 7208, K% D N U F 7 LOWRILA
R HILT,

5. BlIAxX#E

(1) Identification of beta nuclides measured by using plastic scintillator and liquid scintillation counter.
: E. Furuta et al., Radiocarbon, LSC 2008, 19-26 (2009)
(2) Measurement of tritiated water with high efficiency by using LSC with plastic scintillator

: E. Furuta, et al., J Applied Radiation and Isotopes, 93, 13-17 (2014)
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REKD L) FOLREIZET SHR
Study of tritium concentration in environmental water samples
HRESEZMER AN AR FREEE”
BEMRKFRKE MERFEHRRE HEREDL
EWKRE KRRUABZEHARE E2— BEHZ

1. B

HER BIZH1F D NY F U LFEE CFEFER) 1, FHRICED MU F 7 D AERRE & i
BIZLDWHLDNRT A EVIRED, BEORIERAEERFICEID ZDNT U ZTREL
LEn=boo, THETEFREREE TR EEIN TS, BATIEH, I E TICHH TR
B NYF U ARENHESNTWZA, BUE IR lERELICB T 5 E=4 Y 770N
e S, —REBRE COBPFERIIT < bT0TH D, ELENOT—% L LTk, ZhE Tl
1980 FERDBEKRSCEEST ., 7 KNI, T KR ZFGIZW L OO T —F R ST 12, Lo
L. EFEOHIERFIZONTOWMEITIE, KEE b OFHIEOREL R < 21T 58 LR T,
A AR DM AN TEREKT M) F U LRENE S 2D AR H 5, AWFETIE. AARDER
BARP RNV FOLREDO Ny 7 7700 RREZWALNIT DLW B8ENG, BIEOELTH
FIND RNYFoUAREREZITY L0, BEICREINTVWDLT —F LD -RFt 217> 72,

2. XE

AW T, EILTTNOFEFESE)I, ARER)I i@, B 2 L TE LT O Cd 2 5kt
DI 5 A2 ARG & Uiz, WIKOEAKIL, 2014 4 8 A & 2015 4 1 HIZiTo7=,
IKOBNETRET 272012, skl Bl CRB A BB U7z, BREC L 72)1KIE, ERE ISR DR
V. pH L EXUSEEOREEIT -T2, Hilt- K L1z, ZO%., BIRES FIEEMRMGEEE (5
a7, ~LA Ly @) &V CEMRIRBHERIELZIT o7z, IRk, BEARE Lilehkz:
RUNRALTIVNTRIED Y »F L—4— (Ultima Gold LLT, /X—F > T/)l~w—) L+3RAL
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BICRE TR 4 7 HOEFREOW 1 %215 T [ AAROREERE & U 7 — 2 X—2 & LTAMN
LTW2 39, ZOF—=F_N—ALY  FTEOTERICRIT HEAKT MU F 7 AREE (2013 4 7
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FriDTF—2_X—=2 L YF|H LY, FLOREKE LTI, 198145 A5 1983 4F 10 A 12T
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BRANLVILANYB Y VTEICES T/ BHFLADEEMBES LUV
ERBLYMEDELN & KDERIES &K T E DR
Modification of metal or metal oxide catalyst onto nano-particles by the polygonal
barrel-sputtering method and investigation on its catalytic activities for water oxidation
and reduction
ERRF EIMRE RERHZ* PHREX
EWXRZE KERUAMERARE 22— FEEZ

1. #
KOBRIE (2H0 — 2H, + O Tl [0 1 TR S5 BT 02 MO
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2. XEE
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A —THRNE A MU —(LSV)IZ &> THMBEEMO R Z 5N L7z, 72, FxpH OKOELREE
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