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Determination of antistatic properties of non-woven fabrics of protective-cloths !"# $%&'&(&)*# +-ray 
Measurement from radioactive Radon daughters
ICHIHARA, C., MISAWA T., SATO, K., NAKATA, K., AOYAMA, M., KONISHI, T.
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Consideration of sub-criticality monitoring method by measuring isotope ratio of FP rare gas 
!Focusing on collection of radioactive rare gas from the fuel debris!
USUDA, S., NAITO, Y.

Fig.1  Pretreatment and collection of FP rare gas 

! !

(1F) (
)

(FP)
[1] 135Xe

FP 1F

235U 244Cm 135Xe 88Kr
Y(Xe)/Y(Kr) 235U 1.86 244Cm 17.6

[2] (keff) Xe Kr R0(Xe/Kr)

(1- keff)/keff = {YU(Xe)!R0(Xe/Kr)"YU(Kr)}/{ YCm(Kr)"R0(Xe/Kr)!YCm(Xe)}

R0(Xe/Kr) #
$

FP
(PCV) N2

PCV

(Fig.1 )
/ / 2.84

h 88Kr $ 133mXe (2.19 d), 133Xe (5.25 
d), 135Xe (9.10 h) #

R0(Xe/Kr)

244Cm
keff

(87Kr (76 min), 138Xe (14.1 min) )

1) , 2013 J48 ( , 2013 9 ), , p.450.  
2) , 15  (KEK, 2014 3 ), , No.6.  

2A02

- 60 -



Isotopic composition of Uranium and Transuranium in the environment derived from 
Fukushima Dai-ichi Nuclear Power Plant accident 
SAKAGUCHI A.,YAMAMOTO. M., STEIER P., TAKAHASHI Y.

1 LLRL2 Univ. of Vienna3 4

1 2 Peter Steier3 4

Pu
Am Cm Cm

(242Cm 162.94 , 243Cm 18.1 , 244Cm 29.1 ) α

( ) ( 6.5 cm 10 cm)
2013

100 Ge
! (
) 450 12

236U/238U AMS 238U
239Pu/240Pu ICP-MS 238Pu, 239+240Pu, 241Am, 242Cm, 243+244Cm "

137Cs 100 – 17000 kBq/m2

137Cs 100-10000
Pu 0.24-55 Bq/m2 Pu 0.20

0.37 Bq/m2

Pu( 40-50 Bq/m2)

Pu/137C Cs
(2013)

2A03

 (Sakaguchi et al., 2014; Yamamoto et al. 2014)

1 2 3
Pu/137Cs 7.86x10-3 0.754 9.96x10-3 137 (2.34 3.50)x10-7 1.29x10-7

236U/239+240Pu 3.63x10-4 3.66x10-4 2.84x10-4 12 (5.84 4.43)x10-4 5.12x10-4

238Pu/239+240Pu 2.90 2.38 2.30 137 1.73±0.75 1.79
241Am/239+240Pu 0.35 0.23 0.23 122 0.56±0.16 0.54
242Cm/239+240Pu 56.1 46.5 43.3 122 28.1±13.1 26.7
242Cm/239+240Cm 32.5 27.6 20.0 122 28.3±9.9 25

234+244Cm/239+240Pu 1.72 1.68 2.16 122 1.10±0.61 1.06

Atom ratio
240Pu/239Pu 0.34 0.32 0.36 9 0.33±0.02 0.34

*:  (2013)
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Microscopic distribution radioactive Cs in the phlogopite, using electron microscope autoradiography. 
SASAKI, M.,TAKASE, T., YAMAGUCHI, K..

Cs
autoradiography ARG

Cs
Imaging Plate IP

ARG Cs

ARG
Scotch tape method IP

Ge
Cs

SEM EDX Ag
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5 Ag

EDX Ag S Ag
K K K40

K40
Cs
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Analysis of 93Zr in the contaminated water generated at the Fukushima Daiichi Nuclear Power Station 
Shimada, A., Kameo, Y.. 

93Zr 40
93Zr TEVA

Zr Nb Mo
1 93Zr

0.1 ml 3 ml 0.01 M HF
50 μl 2 ppm 90Zr

TEVA (1 ml) 13.6 ml 0.01 
M HF 6.8 ml 7 M HCl 0.5 M HF Zr

(ICP-MS)
Zr

93

93Zr

272 cps
90Zr Zr

100 2%
Zr

90, 91, 92, 94, 96

91 94
93

92 94

93Zr 0.1
ng/mL(9 mBq/ml)

25
( )

1 A. Shimada, K. Takahashi, Radchem 2014
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Behavior of Cesium-134, 137 and Iodine-129 in River 
SUEKI, K., SHIBAYAMA, N., SATOU, Y., SASA, K., TAKAHASHI, T., MATSUNAKA, T., 
MATSUMURA, M., MATSUZAKI, H., MURAKAMI, M., YAMASHITA, R., SAHA , M., TAKADA, 
H., KOIBUCHI, Y., LAMXAY, S., O, H., MOURI, G., OKI, T. 

1 2 3 MALT4

5 6 7 1 2

2 1 3 3 3 4

5 6 Mahua Saha6 6 7 Soulichan Lamxay7

7 5 5

131
129

SS
DM

2A06

Fig. 137Cs vs. 129I in dissolved matter at 
Showa-bashi, Ohori River.
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Autoradiography and 134Cs/137Cs ratios of SPM collected at automated SPM monitoring stations at the 
FDNPP accident.  
OURA, Y., TSURUTA, H., EBIHARA, M., OHARA, T., NAKAJIMA, T.. 
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Radioactive measurement of 140Ba in air-dust samples collected in the early phase of FDNPP 
ZHANG, Z.,NINOMIYA, K., KITA, K., TSURUTA, H., Igarashi, Y., Shinohara, A.

140Ba 137Cs 140Ba
137Cs 140Ba
90Sr 140Ba

90Sr 140Ba
BaO SrO

[1] 140Ba 137Cs 90Sr

140Ba 137Cs 90Sr

140Ba 137Cs
1

2011/03/15
140Ba/137Cs

0.07 4
140Ba/137Cs

0.15 90Sr

[1] J. Rest et al., Journal of Nuclear Materials 150, 2, 203–225. (1987)

2A08

1 140Ba/137Cs
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Physical and Chemical Characteristics of Radio-Cs Emitted during the Early Stage of the Fukushima 
Nuclear Power Plant Accident 
IGARASHI, Y., ADACHI, K., KAJINO, M., ZAIZEN, Y., NAKAI, I., ABE, Y., IIZAWA, Y., SATOU, Y., 
SUEKI, K..

IP
Cs Adachi et al., 2013
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X XRD
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Cs Bq

TBq/g Cs 134/137 1
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XRF Cs Mo, Zr, Ba, Sn
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XRD Cs Abe et al., 2014
Cs

2013 Cs
Cs
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Classification of radioactive contamination according to 110mAg/137Cs ratios in the northwest area of 
the Fukushima Daiichi NPP 
SATOU, Y., SUEKI, K., SASA, K., MATSUNAKA, T., SHIBAYAMA, N., TAHAHASHI T., 
KINOSHITA, N.. 
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Muon transfer process for H2+CO and H2+CO2 mixtures in low pressure gaseous conditions 
YOSHIDA, G., NINOMIYA, K., INAGAKI, M., ITO, T.U., HIGEMOTO, W., NAGATOMO, T., 
STRASSER, P., KAWAMURA, N., SHIMOMURA, K., MIYAKE, Y., MIURA, T., KUBO, M.K., 
SHINOHARA, A.
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Muon transfer process from muonic hydrogen in gaseous benzene and cyclohexane 
INAGAKI, M., YOSHIDA, G., NINOMIYA, K., KUBO, M. K., HIGEMOTO, W., KAWAMURA, N., 
MIYAKE, Y., MIURA, T., SHINOHARA, A.

JAEA KEK

[1]
[2]

(C6H6)
(C6H12)

C6H6 C6H12 C6H6 or C6H12 (0.2 kPa) + Ne (3.0 kPa) + H2

(96.8 kPa)

(J-PARC) MLF MUSE D1

X Ge
X

(prompt) prompt (delayed) 2 delayed

X delayed
X

X C6H6+Ne+H2

μC/μNe = 6.4±0.7 C6H12+Ne+H2 μC/μNe = 5.7±0.5

C6H6 C6H12

C6H6 C6H12 2
[2]

[3]

[1] J. D. Knight et al., Phys. Rev. A 13, 43 (1976). [2] A. Shinohara et al., Hyperfine Interact. 106, 301 (1997).
[3] M. Inagaki et al., APSORC’13, Kanazawa, Japan, 24-NCP-05 (2013).
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A study on pretreatment of tritium analysis in environmental samples using microwave heating 
method 
AKATA, N., TAKAYAMA, S., TANAKA, M., TAMARI, T., KAKIUCHI, H., SANO, S..

FWT: Free Water Tritium OBT: Organically Bound Tritium
FWT OBT

-

TG DTA 2mm
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TG DTA EXSTAR6000, Seiko Instruments Inc.
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DTA TG 110
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TG DTA

110
TG 400 600

DTA 400

N2

250 400
TG

JSPS
26340032

μ

2B01
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Development of tritium detector system combined with proton conductor ceramic membrane
TANAKA, M., SUGIYAMA, T..
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Dynamics of tritium recovery systems using water bubbler and CuO catalyst 
Sato M., Yuyama K., Hara M., Hatano Y., Matsuyama M., Chikada T.,Oya Y.
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Aggregation of actinide ion associated with electrode reduction 
KITATSUJI, Y., OTOBE, H., WATANABE, M. KIMURA, T.

4
1)

U(VI)
U(V)

UO2 U(V) U(V)
2) U
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U
5 mM pH

3 -0.3V 600

pH 3 +0.2 V
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-0.17 V U(VI) U(V)
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pH 1.0
-50mV

1)Neck, N., et al., Radiochim. Acta 89(2001)1. 
2)Y. Kitatsuji et al., Electrochim. Acta, in press.
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Systematic difference in the stabilities of complexes of hard cations with various oxygen-donor 
ligands 
TAKAHASHI, Y., MIYAJI, A., TANAKA, M. 
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Synthesis and spectroscopic properties of uranium-containing ionic liquids, 
AOYAGI, N., WATANABE, M., KIMURA, T., KIRISHIMA, A., SATO, S.

JAEA
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UO2(NCS)5
3-

6 UO2
2+

2

4 (U4+)

4
3

UV-Vis-NIR

UX4(X = F, Cl, Br, I)
(U3O8)

CCl4 (420 °C, 2 ) UCl4

(542 °C 6 ) UCl4 XRD
UX4 1- -3-

UV-Vis-NIR
(THF) 1,4-

5f 5f 1,4- 6,000-10,000 cm-1 5f2 5f16d1 16,000-37,000
cm-1 5f 5f

4
12. 8 ns 18.6 ns 1.5

KSCN [Cnmim]Cl 1-
-3-

[Cnmim]4[U(NCS)8]

UX4 1- -3-

[1] K. Takao, et al. (2013) Inorg. Chem. 52, 3459-3472.
[2] N. Aoyagi, et al. (2011) Chem. Commun. 47, 4490-4492.
[3] N. Aoyagi, et al. J. Radioanal. Nucl. Chem., accepted.
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Computational approach to the selective separation of minor actinides by means of density functional 
theory  
KANEKO, M., MIYASHITA, S., NAKASHIMA, S..

N-BARD
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[1] 51
3p-VI-02

(2014 ) [2] F. Neese, Program ORCA package 
ver. 3.0, 2013, University of Bonn, German. [3] M. 
P. Jensen, A. H. Bond, J. Am. Chem. Soc., 2002,
124, 9870. [4] M. P. Jensen, A. H. Bond, 
Radiochim. Acta, 2002, 90, 205.
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Sm3+ 2.33 2.30 2.83 2.80
Cm3+ 2.35 2.32 2.83 2.83

[4]

R² = 0.923 
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Relations between capture cross-section measurement and prompt gamma-ray analysis 
Kimura, A.. 

(J-PARC)
(MLF) ANNRI

MA LLFP

ANNRI

ANNRI Ge Ge
21.5m

300 kW 1.5-25 meV 
1.2×107 n/s/cm2 0.9-1.1 keV 1.8×106 n/s/cm2

CERN LANL
ANNRI LANL 7

J-PARC 1MW

244Cm 1.8 GBq, 0.6 mg
1 1mg

1.8GBq
2~200 eV

20 eV

ANNRI

2B08

1
244Cm

ANNRI JENDL-4.0
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Current status of development of multiple prompt gamma-ray analysis with time-of-flight method 
TOH, Y.. 

J-PARC (MLF) BL04
ANNRI (PGA)

MLF

(TOF)

ANNRI TOF PGA
ANNRI PGA 21.5m

7 Ge 2
Ge 8 BGO ANNRI

Ge
MPGA

3

ANNRI Ge
Au Ag TOF Au Ag

4.9eV 5.2eV
TOF

ANNRI

JSPS 22750077

2B09

1 ANNRI
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Elemental Analysis using Time of Flight-Multiple Prompt Gamma Ray Analysis Method on J-PARC 
BL04 ANNRI 
MIURA, T.,EBIHARA, M., TOH Y., MATSUO, M., CHIBA, K., KIMURA, A., OURA, Y., 
SHOZUGAWA, K.
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1. H. Postma et al, J. Radioanal. Nucl. Chem., 248, 115-120, 2001. 
2. K.Shibata et al, J. Nucl. Sci. Technol., 48, 1, 2011. 
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Study on solvent extraction behavior of zirconium and hafnium as homologs of rutherfordium (element 104) 
with chelate extractant 
 
TANAKA, A., OOE, K., KIKUNAGA, H., GOTO, S., KUDO, H. 

104 Rf Zr Hf
 

 
 

  (Rf)

Rf

 (TTA) Rf  (Zr)  (Hf)
Rf  

89Y (p, 2n) 175Lu (p, n) 88Zr (T1/2 = 83.4 d)
175Hf (T1/2 = 70 d)

1 M 1-2 μL 1 M
600 μL TTA- 600 μL 25 ºC

30 420 μL Ge
γ D  

D 88Zr 175Hf
0.01 M 0.025 M TTA- 1 M 

5 5
88Zr 175Hf 1 M TTA

1 Zr Hf
1 Rf

88Zr TTA 3 10-3-3 10-

2 M 175Hf 1 10-2-5 10-2 M

88Zr 175Hf
3.3 1 M

TTA 4

TTA

 
 

P01 
 

1.88Zr 175Hf TTA  
1 M HNO3  :  

10-3 10-2 10-1 10010-2

10-1

100

101

102

103

[TTA]/M

D

:88Zr

:175Hf
Slope = 3.3

Slope = 3.3
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Solid-liquid extraction of Zr and Hf using automated solid-liquid extraction apparatus for element 104, 
Rf, experiment 
YOKOKITA, T., KINO, A., SHIGEKAWA, Y. TOYOMURA, K., NAKAMURA, K., KASAMATSU,
Y., TAKAHASHI, N. YASUDA, Y., YOSHIMURA, T., KOMORI, Y., HABA, H., KANAYA, J., 
HUANG, M., MURAKAMI, M., SHINOHARA, A.

Figure 1: The Back extraction yields of 
Zr and Hf from 28, 35, and 48 wt% 
Aliquat 336 resin using 4 M HCl.
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28 wt%
35 wt%
48 wt%

104 Rf (Kd)
Zr

Hf TIOA/HCl 1 30 wt% TIOA
Zr Hf 6 M HNO3/0.01 M HF 10

Aliquat 
336 4 M HCl

He/KCl
Zr Hf

Aliquat 336 MCI GEL (CHP20/P30) Aliquat 336
89Y(p,2n) natLu(p,xn)

88Zr 175Hf 28 35 48 wt% Aliquat 336
88Zr 175Hf 0.04 mL 0.84 

mL/min 10 M HCl 15 s 10 s
4 M HCl 0.25 mL 10 s

RI 102
natSr(!,xn) natYb(!,xn) 89m,gZr

173Hf, natGd(18O,xn) 169Hf
Figure 1 Zr Hf 4 M HCl

Zr 28 35 wt% Aliquat 336 1 90% 48 wt%
50% Hf 28 wt% 1 60% Aliquat 336

Zr Hf 28
wt% Aliquat 336 4 M HCl 3

Zr Hf
100

28 wt% Aliquat 336
Kd

Kd

Rf
(1) A. Kino et al., RIKEN Accel. Prog. Rep. 46, 241 (2013).
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Measurements of cross sections for production of light nuclides by 120 GeV and 400 MeV proton 
bombardment of Y 
OKUMURA, S., SEKIMOTO, S., YASHIMA, H., MATSUSHI, Y., MATSUZAKI, H., 
MATSUMURA, H., TOYODA, A., OISHI, K., MATSUDA, N., KASUGAI, Y., SAKAMOTO, Y., 
NAKASHIMA, H., BOEHNLEIN , D., COLEMAN, R., LAUTEN, G., LEVELING, A., MOKHOV, 
N., RAMBERG, E., SOHA, A., VAZIRI, K., NINOMIYA, K., SHIMA, T., TAKAHASHI, N., 
SHINOHARA, A., CAFFEE, M, W., NISHIIZUMI, K., SHIBATA, S., OHTSUKI, T. 

120 GeV, 400 MeV Y
1 2 3 4 5

JAEA6 7 8 9

10 Purdue 11 12 13 1

1 2 3 4 4 5 6

6 7 6 D. Boehnlein8, R. Coleman8, G. Lauten8, A. Leveling8, N. 

Mokhov8, E. Ramberg8, A. Soha8, K. Vaziri8, 9 10 9 9 M. W. 

Caffee11 12 13 1

(AMS)
AMS

(10Be, 26Al, 36Cl )
AMS

400 MeV, 120 GeV
Meson test

Y, Tb Be, Al
Y, Tb

AMS
10Be-, 26Al-AMS 10Be, 26Al

89Y(p, x)10Be (Ep= 400 MeV, 120 GeV), 159Tb(p,x)10Be (Ep= 400 MeV)

[1-3] 10Be

(Fig.1) 400 MeV

80

10Be, 26Al

[1] R. Michel et al., Nucl. Instrum. Methods B 129, 153 (1997). [2] Th. Schiekel et al.,
Nucl. Instrum. Methods B 114, 91 (1996). [3] S. Shibata et al., Phys. Rev. C 48, 2617 (1993).
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Isothermal chromatographic behavior of BiCl3  
ASAI, T., GOTO, S., OOE, K., KUDO, H 
 

 

ΔHads

212Bi BiCl3

BiCl3

BiOCl

Fig.1 He
0.8 L/min

101 kPa BiCl3 7.6 mg 100 °C
1 500 °C 1,2,4,6,8,10

1 BiCl3 2 
M HCl  

Fig.2
Bi

1 3
250 °C

 

 
 
 
 
 
 

Fig.1  

P04 
 

2 4 6 8 10

0.5

1

1.5

2

0

100

200

300

400

500

600

0

Bi
/m

g

Elapsed time/min

Te
m

pe
rtu

re
/ Bi

Temp.

 
Fig.2  

.

- 120 -



Summary on the 113th element search using GARIS 
KAJI, D., MORIMOTO, K., HABA, H., MORITA, K. 

GARIS!!"#$ 113%&'()*+,  
(!"#$% 1!&'! 2) "()'* 1!+,-. 1!/012 1!+345 1,2 

 
!

# 6789:;<=>?@ 113A78BC;!2003DEFG 2012DEHIJ 10DKLM@
N!!"JOPQRSTUVWXY GARIS ;Z[\]N^_I`@$!"abcdefg(
hiFGjklmn 70Znopq;r 450 µg/cm2J 209Bis=Ltu?!209Bi(70Zn,n)278113Tv
;wxly@$xJTvLz{\|}?@ 113A78J~�P 278113; GARISLzN�u�
���Tv|}�FGVW?@�!�����i�>��?@$���K��i>�Y��
S���e��i;^��Mynx>LzN�[����;�[!lGL~��YFG�`
 [\wxnα¡¢�£V¤¥¦;§�¨nx>I£©~�;�{@$10 DLM@nopq
tuJª«;¬¬ 1 L?@$®¯Jtu°±>?\ 576°F²\!70Zn��;³´opqµ
¶ 0.5 pµAI 1.4·1020¸; 209Bis=Ltu;¹xº{@$ 
# 2004D!2005DL 4»J¼¡¢�J 262Db½¾9£V¤¨n¡¢¿À; 2¥¦ÁÂ?@(¬
2) [1,2]$Ã�!249Bk+22Ne¹zÄ 243Am+26MgTvLzN�}ÅÆ[4,5]JÇ{@ 266Bh�JÈ
É;ÊËL6789:;ÌÍ?@½!¥¦±ÎÏºGÄLÐÑ£�ÈÉ½ÒÓ?\[n>J
ÔÕLzN678Â�LÖ×GºF{@[6]$2009D!ÐÑ£�JÈÉ;ÁØ@nÙJ>¨n
@ÚL!248Cm+23NaTvLzn 266Bh�}ÛÜ;�{@$xmLzN!678Â�ÝÞJßà
IÇnáaâ£KJãääåJÁæL(ç!Â�ÝÞJßàIÇnèéêëeìpíîeïÙ
}æ?@[7]$,ÅÆÖ!ð»J678Â�ñòó¦(2008D 7ô 31°õöJ}÷ÅÆ)>?\
ø>ºn“experimental demonstration”IÇn$lGL!ùú>ºn 3¥¦<J§�L}û?!
ümÖ 262Db¹zÄ 258LrJ¼¡¢;?!ÐÑ£�JÈÉ;¨ý�=ºÊË>º{@(¬ 2)[8]$ 
# ,ÅÆIÖ!113A78~�L×nþÿ;!"¨n$ 
 
-./0 
[1] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 73, 2593(2004). 
[2] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 76, 045001(2007). 
[3] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 81, 103201(2012). 
[4] P. A. Wilk et al., PRL 85, 2697 (2000). 
[5] Z. Qin et al., Nucl. Phys. Rev. 23, 400 (2006). 
[6] R. C. Barber et al., Pure Appl. Chem. 83, 1485 (2011). 
[7] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 78,064201(2009). 
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Measurement of production cross sections of Tc isotopes in the natMo(d,x) reactions 
KOMORI, Y., MURAKAMI, M., HABA, H., SHIBATA, S. 

natMo(d,x) Tc  

 
Tc Re RI 107

(Bh)
Tc RI 95mTc (T1/2 = 61 d)

natMo(d,x) Tc

AVF
Mo 99.95%

20.9 mg/cm2 17 Ti 99.5% 9.2 mg/cm2

16 Ta 99.95% 16.1 mg/cm2 16
24 MeV 1

Ti natTi(d,x)48V

Ta
0.17 μA

Ge
γ natMo(d,x)

Tc Mo Nb Zr
 

natMo(d,x)
93m,93g,94m,94g,95m,95g,96m,96g,97m,99m,101Tc

93m,99,101Mo 90g,92m,95m,95g,96gNb 89gZr

natMo(d,x)95mTc 1
95mTc [1‒3]

TALYS [4]  10 MeV
natMo(d,x)95mTc

Tc Thick-target yield 2
23.7 MeV 95mTc 0.35 MBq/μA∙h   
 
[1] W. Sheng et al., Inst. Nucl. Sci. Technol. Sichuan Univ. Rep., NST-004 (1990). 
[2] O. Lebeda et al., Appl. Radiat. Isot. 68, 2425 (2010). 
[3] F. Tárkányi et al., Nucl. Instrum. Meth. B 274, 1 (2012). 
[4] A. J. Koning et al., TENDL-2013: TALYS-based Evaluated Nuclear Data Library, 2013. 
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Isothermal gas chromatographic behavior of Zr and Hf chlorides at off-line experiment 
Oshimi, Y., Goto, S., Ooe, K., Kudo, H. 

 
 

 104 Rf Rf
Zr, Hf Kadhodayan Türler

[1,2] Zr, Hf, Rf ΔHa –74 ± 5, –96 ± 
5, –77 ± 6 kJ/mol ZrCl4  RfCl4 > HfCl4 ZrCl4 HfCl4

[3]
Zr, Hf

 
 Zr Hf

Zr Hf
He

Zr  Hf
70 450  

[4]
 

 
Fig.1 Hf  Zr

30 %
            

Fig.1  
 

[1] B. Kadkhodayan et al., Radiochim. Acta 72, 169 (1996)  
[2] A. Türler et al., J. Alloys Comp 271, 287 (1998)  
[3] O. Knacke, O. Kubaschewski, K. Hessemann, Eds., Thermochemical properties of inorganic substances II, Berlin, 

Springer Verlag (1991) 
[4] W. S. Hummers, S. Y. Tyree, Jr., S. Yolles, ”Zirconium and Hafnium Tetrachlorides” in Inorganic Synthesis IV, 

McGraw-Hill Book Company, Inc (1953) 
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Solvent extraction behavior of Mo and W from oxalic acid solution by Aliquat 336 
GOTO, N., OOE, K., MURAKAMI, M., GOTO, S., TSUKADA, K., TOYOSHIMA, A., ASAI, M., 
SATO, T. K., MIYASHITA, S., KANEYA, Y., KITAYAMA, Y., HABA, H., KOMORI, Y., KUDO, H.

10-5 10-4 10-3 10-2 10-110-3
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101
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D

0.01M oxalic acid/0.1 M HCl/0.9 M LiCl

93mMo
176 W 
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1 Mo W (D) Aliquat 336

Sg Mo, W

06 (Sg)
(Mo) (W)

265Sg 10
Mo W

Aliquat 336

Mo W  
natY(6Li, xn) natLu(6Li, xn)

93mMo(6.85 h) 176W(2.5 h) He/KCl
PTFE 700 μL 0.01 M /0.1 M HCl/ 0.9 M 

LiCl Aliquat 336 30
500 μL D

W natTa(p, n)
181W (121.2 d)  

Mo, W 30 1

[1]
Mo, W

Aliquat 336
1 Mo 10-4 M

2.1 W 10-3

M 1.3
Mo W

MO2(C2O4)2
2- (M = Mo, W)

[2, 3]
Mo

W
-2

W

[1]T. Koyama et al., 5th Asia-Pacific Symposium on Radiochemistry ʹ 13 (APSORC 13), 25NCP05.

[2] (1983) 1045.

[3] (1985) 714.
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Development of a collection apparatus for recoil products toward the study of the deexcitation process 
of U-235m 
Y. SHIGEKAWA, Y. KASAMATSU, A. SHINOHARA 

● 6 mm, N2 1 atm
○ 1.5 mm, N2 1 atm
▲ 6 mm, vacuum

1.5 mm, vacuum

235mU
5 % [1] 235mU 76.8 eV

235mU 239Pu 239Pu 235mU
228Th

224Ra

228Th Sm 3
10, 18 , 3 10 2 ,

228Th T1/2 = 1.913 y
224Ra T 1/2 = 3.66 d

228Th 6 1.5 mm, 6 mm N2 1 atm, 
0~650 V 224Ra
, 0.1 M HCl, 

N2 1
atm

Fig. 1
239Pu 18 20 g/cm2

10 % 30
6000 Bq

235mU
N2 1atm

100%
224Ra 10

20% N2 1atm

[1] M. N. Mevergnies et al., Phys. Lett. 49B(5), 
428 (1974).
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● 6 mm, N2 1 atm
○ 1.5 mm, N2 1 atm
▲ 6 mm, vacuum

1.5 mm, vacuum

Fig. 1 Collection efficiency of 224Ra from 
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R&D of focal plane detector for superheavy element study 
KAJI, D., MORIMOTO, K., WAKABAYASHI, Y., TAKEYAMA, M., TOKANAI, F., ASAI, M. 
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R&D of target for superheavy element production and its monitoring system 
KAJI, D., TANAKA, K., MORIMOTO, K. 
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Adsorption behavior of Zr and Hf by TTA-reversed-phase chromatography for aqueous chemistry of a 
super-heavy element Rf 
FUKUDA, Y., KITAYAMA, Y., HABA, H., TSUKADA, K., TOYOSHIMA, A., KIKUNAGA, H., 
HUANG, M. H., MURAKAMI, M., KOMORI, Y., CHIYONISHIO, I., GOTO, N., TSUTO, S., 
NAGAOKA, T., OOE, K., TANIGUCHI, T., UENO, S., HAYASHI, K., YOKOYAMA, A. 
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[1] Ishii et al., Bull. Chem. Soc. Jpn. 84, 903-911 (2011)
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Effect of excited states in atom and ion contributing to the surface-ionization efficiency 
ASAI, M., SATO, T. K., KANEYA, Y.
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[3] É. Ya. Zandberg and N. I. Ionov, Sov. Phys. Usp. 67 (1959) 255. 
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Development of an online perturbed angular correlation measurement system for the application of the 
short-lived 19F(←19O) probe 
FUJISAWA, T., SHIMADA, M., MIHARA, M., SATO,W.. 
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Study of dilute magnetism for Co and Mn codoped ZnO by means of emission Mössbauer 
spectroscopy 
KANO, Y., SUZUKI, T., SATO, W.
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121Sb Mössbauer spectra of pentacoordinated stiboranes with Au(I) fragments. 
(Toho Univ.) Shota Ohno, Asumi Sato, Masashi Takahashi, Shiro Matsukawa 
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Y.; Akiba, K.-y. Organometallics 2000, 19, 5134-5142. 3) Takahashi, M. et al. Z. Naturforsch. 2002, 57a, 631-639.
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Table 1. 121Sb Mössbauer
parameters for Rf2SbX.

Figure 1. Plot of |e2qQ| against " for Rf2SbX.
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Development of the simultaneous measurement of neutron-induced fission and capture cross-sections of the 
minor actinides. 
TAMURA, N .,NISHIO, K.,HIROSE, K.,NISHINAKA, I.,MAKII, H.,KIMURA, A.,HARADA, H., 
OOTA, S.,ANDREYEV, A.,Vermeulen, M.,Gilespire, S.,Bentley,M.,NAGAYAMA, T.,OOE, K., GOTO, S., 
KUDO, H.. 
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Development of rapid dissolution and pre-concentration in sequential analysis of Pu and Am in soil 
samples 
SUZUKI, K., UESUGI, M., YOKOYAMA,A., NAKANISHI, T.
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Trial production for gamma-ray emitting source applied by a 3D printer. 
SAITO, T., KOIKE, Y., SUZUKI, R.. 
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Gamma-ray spectrometry of radionuclides in standard sample with detection efficiency curve 
using chemical reagents 
SUZUKI, R., MATUDA, W., IWAHANA, Y., KURIHARA, Y., NAKAMURA, T., KOIKE, Y.. 
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Fig. 1 Detection efficiency curve of 40K and 138La.
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Effect of pH on the Uptake and Retention of Tellurium and Cesium in Radish (Raphanus sativus 
var. sativus) Cultured under Hydroponic Condition 
FUJIWARA, K., TAKAHASHI, T., KINOUCHI, T., FUKUTANI, S., HATTORI, Y. and TAKAHASHI,
S.
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MgSO4, 0.25 mM (NH4)2HPO4, 0.18 mM Fe(III)-EDTA 46 μM H3BO3, 9 μM MnCl2, 0.8 μM ZnSO4,
0.3 μM CuSO4, 0.08 μM (NH4)6Mo7O24) 8 16 22 2-3

Te CsCl 1.0ppm pH3.2-3.8 pH6.6-6.8
7 10 pH NH3(aq)

70% HNO3 30% H2O2

ICP-MS(HP-4500, Yokogawa, and Element 2, Thermo Fisher Scientific)

pH3.2-3.8 Te Cs Te Cs
RSD 4-117 pH6.6-6.8

RSD 6-17 Table 1
Te Cs Te Cs

pH Te Cs

pH
Table 1 Average of concentration of Te and Cs
nuclide interval to harvest (day) part pH Te-mg/dry-mg (ppm) RSD (%)

Te
7

root

7

5.7 ± 0.34 6
leaf 5.4 ± 0.49 9

Cs root 117.8 ± 14.09 12
leaf 160.5 ± 10.88 7

Te
10

root 5.3 ± 0.53 10
leaf 5.6 ± 0.54 10

Cs root 84.9 ± 14.66 17
leaf 130.2 ± 20.80 16

Te
7

root

3.5

3.5 ± 4.11 117
leaf 0.8 ± 0.04 4

Cs root 1.05 ± 0.48 46
leaf 1.12 ± 0.13 11

Te
10

root 4.33 ± 2.88 66
leaf 0.77 ± 0.31 40

Cs root 0.51 ± 0.40 79
leaf 1.12 ± 0.43 38
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The behavior of radioactive cesium in the northern and eastern region of Nagano prefecture 
Matsuo, K., Komatsu, K., Muramatsu, H., Kondo, Y. 

1 134Cs

2 134Cs

2011 3 11

2011 ( )
2012

2012 3
105

400

105
2012 2014 2013

CANBERRA ORTEC
Ge 100000~200000sec 134Cs 137Cs

40K 152Eu

1 134Cs
(2011

)

2 134Cs

134Cs

P24
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Monitoring of radiocesium in Tamagawa River watershed after Tokyo Electronic Power Company’s
Fukushima Dai-ichi Nuclear Power Plant Accident 
AOBAYASHI, R., KURIHARA, Y., IWAHANA, Y., NOGAWA, N., NAKAMURA, T., KOIKE, Y.

134Cs 137Cs 134Cs 137Cs
U1        N.d.    (0.5)        N.d.    (0.6)       N.d.     (3.1)         N.d.    (  3.5)
U2        N.d.    (0.6)        N.d.    (0.6)       N.d.     (8.0)     7.0 ± 1.3 (  4.1)
U3        N.d.    (0.6)        N.d.    (0.7)       N.d.     (4.6)   11.8 ± 1.5 (  4.4)
U4        N.d.    (0.6)        N.d.    (0.6)       N.d.     (3.6)         N.d.    (  3.8)
U5        N.d.    (0.7)        N.d.    (1.0) 11.4 ± 1.3 (4.7)   27.1 ± 2.3 (  5.1)
U6        N.d.    (1.1)        N.d.    (1.0)   7.7 ± 1.3 (3.9)   21.3 ± 2.2 (  6.5)
M1        N.d.    (0.5)        N.d.    (0.8)       N.d.    (2.0)         N.d.    (  3.3)
M2   2.8 ± 0.2 (0.6)   7.4 ± 0.4 (1.1) 10.8 ± 1.3 (3.8)   24.9 ± 2.0 (  6.0)
M3        N.d.    (0.5)        N.d.    (0.8)       N.d.    (3.5)     8.9 ± 1.5 (  4.4)
M4        N.d.    (0.5)   2.3 ± 0.3 (0.9)         N.d.    (1.9)*      6.2 ± 0.9 (  2.7)*

D1           (June)   3.3 ± 0.3 (0.8)   7.5 ± 0.4 (1.1) 29.7 ± 1.6 (1.1)   52.7 ± 2.9 (  1.1)
D1      (August)   3.9 ± 0.3 (0.8)   8.6 ± 0.4 (1.1) 35.4 ± 1.8 (4.4)   65.9 ± 3.2 (  3.9)
D1 (November)   2.1 ± 0.3 (0.8)   5.5 ± 0.4 (1.1) 19.8 ± 1.9 (5.6)   45.5 ± 3.2 (  9.5)

D2   4.0 ± 0.3 (0.7)   9.1 ± 0.4 (1.2) 15.1 ± 1.2 (4.0)   27.6 ± 2.0 (  4.1)
D3   1.4 ± 0.2 (0.7)   3.4 ± 0.3 (0.9) 30.2 ± 1.6 (4.8)   60.7 ± 3.0 (  4.5)
D4   4.4 ± 0.3 (0.8)   9.2 ± 0.4 (1.3)   4.8 ± 1.3 (4.6)   10.0 ± 1.9 (  5.1)
D5   5.2 ± 0.3 (0.9) 12.7 ± 0.5 (1.4)   87.8 ± 2.7 (8.2)*   183.5 ± 4.5 (13.6)*

Sampling Locations
Dissolved fraction Sediment

Activity concentration / mBq L-1 Activity concentration / Bq kg-1

( 1 2 FURE3 4)
1 2 1 3 4 4

2011 3

(AMP) 
!

2013 6 (U1 U6) 2013 8 (D1 D5)
2013 11 (M1 M4) 15 100 L 

5C ( 1 μm) 
(5 L) 30 mL AMP 2 g 1

5B ( 4 μm) 
AMP U-8 !

105°C U-8 5 cm 
!

Table 1 

134Cs, 137Cs 

P25

Table 1 Activity concentrations of radiocesium in Tamagawa River watershed.

N.d.; Not detected, ( ); Detection limit, *; the soils collected around the sampling point
U; Upstream, M; Midstream, D; Downstream
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I-129 concentration in soil samples collected at East Japan area 
- Influence of the Fukushima Daiichi nuclear plant accident –

 YAMAMICHI, Miwako ; OHKI, Yoshiyuki ; BAMBA, Suzue ; OHTA, Yuji 

129I

2011 3 129I
1,570 2010 2012

0 5cm 129I
7

3

ICP-MS 127I

129I/127I 129I

129I 0.067 1.6 mBq/kg
0.18 2.0 mBq/kg

129I 0.04 1.4 mBq/kg
1.2 3.6

129 131
129I 0.51 3.5 mBq/kg 129I

2.0 mBq/kg
129I

129I
129I/127I 6.1 10-10 1.1 10-8

1.2 10-9

3.2 10-8

10

129I
129I

25

P26
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A trial of radioactivity measurement on radioactively-contaminated water including clay soils 
YANO, Y., ZUSHI, N., SATO, F., KATO, Y., IIDA, T.. 

1 134Cs

300µm 1
300µm 125µm 300µm 125µm

125µm 125µm
25µm 20µm 125µm 25µm

25µm

25µ
300µm 125µm 125µm 25µm 25µm

4
NaI(Tl)

1 300µm 80%
125µm 25µm

[µm] [%] [Bq/sample]

300 100 502±9

300 125 33 99±3

125 64 366±6

125 25 58 313±5

25

( )
< 1 1.98±0.12

25

( )
< 1 1.55±0.11

0 0 0.23±0.03

P27
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Tritium concentrations in Atmospheric environment and rain at Fukushima Prefecture(2013 2014)
TAGOMORI,H.,TAMARI, T., KAWAMURA, H.

1)

30 km
2013 10 1

2013 10 2014 4
(HTO)

MS-3A
HTO

Hitachi Aloka LB-5 LB-7

2013 10 2014 4 HTO

2014 5

1) 2013
http://www.pref.fukushima.lg.jp/sec_file/monitoring/k-2/tritium131202-131226.pdf
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Distribution of Artificial Radionuclides in Abandoned animals in the Ex-evacuation Zone of the 
Fukushima Daiichi Nuclear Power Plant Accident 
KINO, Y., IRISAWA, A., KOARAI, K., SUZUKI, M., URUSHIHARA, Y., ABE, Y., YAMASHIRO, H., 
FUKUDA, T., ISOGAI, E., KOBAYASHI, J., OKA, T., SEKINE, T., SHINODA, H., FUKUMOTO, M. 
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%&'()#$ T. Fukuda et al., PLOS ONE, 8, (2013), e54312; E. Isogai et al., Rad. Emer. Med., 2, 
(2013), 68-71; H. Yamashiro et al., Sci. Rep., 3 (2013) 2850; H. Yamashiro et al., Recent Advance in 
Cryopreservation, edit. H. Yamashiro, InTech, Croatia, Ch. 5 (2014) 73.  
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Relationship between 137Cs concentration in river water and inventory in catchment areas in eastern 
Fukushima Prefecture, Japan 
OCHIAI, S., UEDA, S., HASEGAWA, H., KAKIUCHI, H., AKATA, N., OTSUKA, Y., HISAMATSU, S. 

137Cs

137Cs
137Cs 137Cs 137Cs

137Cs 137Cs

137Cs
7 16 137Cs

7
16 2012 2013 6 9

137Cs 0.45 !m

137Cs U-8 Ge 137Cs
137Cs 137Cs 137Cs

137Cs 5 6

137Cs 6.0 10-3 6.0 10-1 Bq L-1

9.9 10-3 5.9 10-1 Bq L-1 137Cs
137Cs Fig. 1 137Cs

137Cs

137Cs

137Cs
137Cs

137Cs
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Fig. 1 Relationship between dissolved 137Cs concentration
and average inventory in the river catchments.
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134Cs

LLRL
 

2011 3 11

134Cs (Inoue et al., 2013) Cs

3
134Cs

134Cs

2013 6 11 2014 1 20-60L 16
2010 2013

48 5A 0.45 µm
( ) Ge

134Cs

134Cs 20-30 Bq/kg-dry 100-700 Bq/kg-dry
134Cs

134Cs 2-30 Bq/kg-dry
134Cs 134Cs

Inoue et al. (2013) Appl. Radiat. Isot. 81, 340-343.

Migration pattern of riverine particles in the Agano River; implications from the 
FDNPP-derived low-level 134Cs.
YONEOKA, S., UEMURA, H., INOUE, M., OCHIAI, S., NAGAO, S., YAMAMOTO, M.,
HAMAJIMA, Y.
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Penetration of actinoids and fission products in mortar and estimation of distribution using a partition 
equilibrium model 
KINOSHITA, N., OISHI, K., TORII, K., SUEKI, K., YOKOYAMA, A. 

 

Kd

 
1:3

pH 85Sr 137Cs 238U
85Sr, 137Cs, 238U, 242Pu, 241Am 30

Kd  
1

n
RI Cn Vc RI

Sn Vs Kd=(Cn/Vc)/(Sn/Vs)
Cn+1+Sn+1=Sn n

RI exp{!n"ln(4 Kd+1)}
1

1 1 g/cm2

2
Kd

1/1000
Sr 90 mm Cs 5 mm U 4 mm

Pu 3 mm Am 2 mm
90Sr
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Stability of DMPU and DMI for selective U(VI) precipitation against heating
NOGAMI, M., TANAKA, Y., MIYAKE, K., NISHIDA, T., SUZUKI, T., IKEDA, Y..

U(VI) DMPU DMI

U(VI)
2 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone 

(DMPU 6 ) 1,3-dimethyl-2-imidazolidinone (DMI 5 )
[1,2]

 1 mol/dm3(=M) DMPU DMI 4 M 100 cm3 70 oC,
360 1H NMR 300 MHz, D2O

DMI
LC Shim-pack FC-ODS (150 mmH 4.6 mm ), 40 oC,  - 

(AN)(H2O/AN= 3(v/v), 1 cm3/min, (254 nm), 
1-n-propyl-2- pyrrolidone

4 M , 50 oC DMPU
1
360 50 %

70 oC 30 ~ 60
4 M 1, 2 M

360 40 %
DMPU

DMI
1 M , 50 oC

,
1H

NMR LC

DMPU
[2] DMI

13C NMR 2

2  DMI

[1] M. Nogami, et al., Prog. Nucl. Energy, 53, 948 (2011).,  [2] 56
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1  4 M , 50oC
DMPU

DMI

+ CO or CO2

Methylamine

Malonic acid

0 60 120 180 240 300 360

40

60

80

100  A
 B
 C(A) 

(B)

(C)

Crystal 
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14C

36.5oN, 136.7oE 37.0oN,
136.8oE CO2 14C /12C 14C

2013 CO2 14C 2013 CO2 14C
20 36.3oN, 136.4oE CO2

14C CO2

14C CO2 14C
4M 2L 10 CO2

pH 11

1 1 110 800

40g
Butyl PBD Toluene 20mL

100 ×10 ×4
2013 CO2 14C 4 6

9
14C 55km

CO2 14C 14C 2013
CO2 14C

1991 4 2000 3 10 CO2 14C
CO2 14C

5
CO2 14C

CO2 14C 20 100 2013
14C 6 8 CO2 14C

14C CO2 14C
14C CO2 14C

Temporal variations of carbon-14 concentrations in environmental samples in Ishikawa Prefecture
YASUIKE, K., ISHIKAWA, T., SASAKI, C., MATSUDA, N., ITAZU, H., YAMADA, Y.

P34

- 150 -



C-14

1Bq/L
2011 3 11

CO2 14C/12C 14C
2011 3 9

36.5
o
N,136.7

o
E 560mm 405mm

KMnO4 40mL 100mL
ULTIMA GOLD LLT Perkin Elmer 60mL

3 BG
Aloka LSC-LBV 50 20 4 CO2 4M

2L 10 NH4Cl pH
11 CaCl CaCO3 CaCO3 40g HClO4

CO2 C6H6 C6H6 Butyl PBD 
Toluene 20mL BG Aloka-LB

100 ×10 ×4
3

16 9:00 20:30 15.23Bq/L 3 22 14:40 18:00
0.5Bq/L 4.65Bq/L

3 11 3 15
3 21 3 22

4 5 2

5 30 9:00 13:40 131.64Bq/L 6 13 21:30 14
9:00 99.95Bq/L

CO2 14C 3 9
CO2 14C

CO2 14C
Variations of tritium concentrations and carbon-14 concentrations in environmental samples in 
Kanazawa city, Ishikawa prefecture after the accident at the Fukushima No. 1 nuclear power plant
YASUIKE, K., KIZAKI, A., SHIMADA, Y., YAMADA, Y.
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Quality assurance of 129I analysis by AMS.  
KAKIUCH, H., AKATA, N., KAWAMURA H., TENNICHI Y., HISAMATSU S. 

Fig. 1 Concentration of 129I in reference materials. 
Error bars on data are standard deviations of 17 to 
21 replicates. 

1 2 3 1 1,2

3 3 1

I 129I 1570
129I

129I
129I

AMS Accelerator Mass Spectrometer 129I
I 129I

129I
129I IAEA-375 soil

IAEA-375 129I IAEA-375

129I IAEA-375 soil NIST-8435 (whole milk powder)
NIST-1547 (peach leaves) 900oC I
tetra methyl ammonium hydroxide AgI 129I

AMS

Fig. 1
129I IAEA 
375 129I (1.6 0.2) 
x10-6 Bq g-1-dry (n=21) 129I

1.7 x10-6 Bq g-1 -dry (95%
1.3-2.1 x10-6 Bq g-1 -dry)

NIST-1547 129I
(2.1 0.3) x10-7 Bq g-1-dry (n=20)

NIST-8435 129I (8 2) x10-9

Bq g-1-dry (n=17)
NIST-1547 NIST -8435 IAEA 375

1 2 129I

129I

129I Purdue
Marc Caffee Susan Ma
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Establishment of Analytical Method for Technetium-99 in Soil 
INOUE, K., FUJITA, H., HATSUKAWA, Y.. 

-99 99Tc 21
99Tc

10-2 10-1 Bq/kg dry max= 0.294 MeV

99Tc

2
10 g 99Tc 2 Bq

99Tc ICP-MS

1 200 1000
99Tc

2 99Tc

TEVA

80
50 g 99Tc

70%
99Tc
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A study for aging effect of I-127 and I-129 used sequential extraction 
HONDA, M., HIROYUKI, M., SAITO, T., NAGAI, H., SUEKI, K.

127I 129I

127I
127I

1570 I-129 127I
129I

60
129I 2011 3

FDNPP
129I

129I
4 7 cm

127I 129I
1 2 cm 3 0.2 g 30 mL

1 M pH 7 0.04 M /25% pH 2.0 5%
TMAH

[1]

5 127I ICP-MS 129I

129I 60%
30%

Whitehead [2] IO3

5-10% 129I
( )

127I 1-3%

7 cm 129I
129I

129I 129I

[1] Y. Muramatsu et al., Quat. Geochronol., 3, pp291-297 (2008)
[2] D.C. Whitehead et al., J. Sci. Fd Agric., 25, pp73-79 (1974)
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224Ra/228Ra ratios in coastal lagoon and the water dyanamics in Lakes Nakaumi and Shinjiko 
NOMURA, R., INOUE, M., KOFUJI, H. 

LLRL

(Moore et al., 2006)
224Ra 3.66

228Ra 5.75

20g 2
3 Ra 20 1

0.5 224Ra 2
RaDeCC 1.5 228Th
1 224Ra 228Ra 224Ra

U9 1

1 3
4

0.30 0.48
0.19 0.20

17
12 14

Moore,W.S., Blanton,J.O., Joye,S.B., 2006, Estimates of flushing times, submarine groundwater 
discharge, and nutrient fluxes to Okatee Estuary, South Carolina. Jour. Geophy. Res., vol. 111, C09006
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228Ra/226Ra
( LLRL1 2 3) 1 1 1

1 2 2 3 1 1

1 1

(5.75 ) 228Ra (228Ra/226Ra )
2009-2013 7 (SY09, 10, 12, 13) (Fig. 1) 

228Ra 228Ra/226Ra
!

SY12 (2012 7 ) Fig. 2 39oN 228Ra 228Ra/226Ra
228Ra

SY09 SY13 228Ra 228Ra/226Ra SY12
2

2014 7 27
(SY14) (Fig. 1) SY12

228Ra
228Ra/226Ra

128 130 132 134 136 138 140 142 144

34
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(2013)

SY12
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SY09
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B

Fig. 1 (left): Sampling locations for surface waters of transects SY09–14
Fig. 2 (right): Lateral profiles of 228Ra activity, 228Ra/226Ra ratio, and salinity in surface waters on

transect SY12.

 

Migration pattern of the Tsushima Warm Current; Implication from 228Ra/226Ra ratio
FURUSAWA, Y., SHIROTANI, Y., INOUE, M., YOSHIDA, K., FUJIMOTO, K., MINAKAWA, M., 
SHIOMOTO, A., NAGAO, S., YAMAMOTO, M., HAMAJIMA, Y., KOFUJI, H.
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Selection of regents for measurement of low concentrations of 10Be and 26Al by AMS 
SAITO-KOKUBU, Y., MATSUBARA, A., FUJITA, N., NISHIO, T., OHWAKI, Y., SANADA, K., 
NISHIZAWA, A., MIYAKE, M.

-10 10Be -26 26Al AMS

e.g. Shiroya, 2009 10Be 26Al

10Be 26Al

AMS 10Be 26Al

Be Al
AAS ICP

ml
500W 15

JAEA-AMS-TONO

2 10Be/9Be
10-15 10-14

4
7

Merck

Merck AAS ICP

10Be/9Be

Al

Shiroya et al., Geochemical J. 44, 23 (2010).
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Activity ratios of thorium and radium isotopes leached from ishikawaite 
KOMATSUBARA, K., KURIHARA, Y., SHIOBARA, R., NOMURA, K., NAKAMURA, T., KOIKE, Y.. 

1 2 3 4)
1 2 3 4 3 3

(Ce, La, Nd, Th) PO4 (Y, Ca, Ce, U, 
Th) (Nb, Ta, Ti)2O6 pH 

pH Th Ra (232Th, 230Th, 228Th 228Ra, 226Ra, 224Ra) 
1-3) Th Ra 

232Th 230Th 228Ra 226Ra 2)

(232Th 230Th 228Ra 226Ra)
(Y, Fe, U, Ca)(Nb, Ta)O4

Th Ra 

pH 0, 1, 2
25 15

Th α Ra 
γ 

pH
228Th/232Th

224Ra/228Ra

230Th/232Th 
226Ra/228Ra

Fig. 1, 2

Fig. 1
228Th/232Th

224Ra/228Ra

(1.0) pH 
1, 3) Fig.

2 230Th/232Th 226Ra/228Ra (50) 
pH 

(230Th/232Th )2)

U Th

1) K. Nagai, E. Hashimoto and J. Sato: Radioisotopes, 56, 567 (2006)
2) K. Nagai, Y. Kurihara and J. Sato: Radioisotopes, 56, 719 (2007)
3) K. Nagai, M. Takahashi and J. Sato: Radioisotopes, 56, 811 (2007)

Fig. 2 230Th/232Th and 226Ra/228Ra activity 
ratios in leachate from Ishikawaite 
sample in HCl and HNO3 aqueous 
solutions.

- - - : 230Th/232Th and 226Ra/228Ra activity 
ratios in the sample (50).

Fig. 1 228Th/232Th and 224Ra/228Ra activity 
ratios in leachate from Ishikawaite 
sample in HCl and HNO3 aqueous 
solutions.

- - - : 228Th/232Th and 224Ra/228Ra activity 
ratios in the sample (1.0).
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Variation of 7Be and 10Be concentrations in the atmosphere near the Earth's surface. 
SATO, H., TSUJITA, K., YAMAGATA, T., NAGAI, H., MATSUZAKI, H.,

7Be, 10Be
1 2 3  

1 1 2 2 3 

7Be(T1/2=53.29d), 10Be(T1/2=1.36×106y) 14N, 16O
, 2/3 , 1/3 7Be, 10Be

1-2 , 
10-30 , 7Be, 10Be

7Be, 10Be , 7Be , 
10Be/7Be - (STE)

7Be, 10Be 10Be/7Be , 
7Be, 10Be 2002-2012

,  
(AS-810,

) (Whatman 41, 20.3cm 25.4cm)
1 2000~6000m3 !

7Be(E!=477.6keV) , 1/4 Be 0.5mg, 1M HNO3 , 
Be Be Be(OH)2 BeO , 

MALT 10Be AMS
7Be, 10Be , 3-6 10-11 , 7-8 ,

10Be/7Be 3-6 , 3-6 STE, 7-8 10-11
,

, 2002-2012 ( 39.7° 75.7° 50m)[1]

7Be, 10Be
,

2 7Be, 
10Be
(Fout(T))

("T) "T=21d , 7Be
("S) "S 1y

, 10Be "S=1, 2, 
3y , Fout(T)

, 1
10Be (b) 10Be/7Be(c)

, "S = 2y Fout(T)

, "S 2
, 7Be (a), 10Be

(b) 2009

[1]Cosmic ray data for National Geophysical 
Data Center (NGDC) in Boulder, CO, USA, 
http://www.ngdc.noaa.gov/ngdc.html 
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Lateral profile of 228Th/228Ra ratio in seawater from the East China Sea and the Sea of Japan 
SHIROTANI, Y. FURUSAWA, Y. INOUE, M. NAGAO, S. YAMAMOTO, M. HAMAJIMA, Y.
UEMURA, H. KOFUJI, H. MORIMOTO, A. TAKIKAWA, T. FUJIMOTO, K. 

228Th/228Ra
LLRL1 2 3 4 1

1 1 1 1 1 1

1 2 3 4

228Th 228Ra
228Th/228Ra ( )

228Th/228Ra
228Th/228Ra ( )

(Inoue et al., 2012)
2009-2013 7-10

228Ra 226Ra 228Th
228Th/228Ra 228Ra/226Ra

Fig. 1: Sampling locations for surface waters.

Fig. 1 228Th/228Ra
(< 0.05-0.7) 228Th/228Ra

(< 0.05-0.3)

( 228Ra ) 228Ra/226Ra
228Th 228Th/228Ra

Inoue et al. (2012) Geochem. J. 46, 429-441.
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Distribution of cosmogenic 7Be and 10Be in the northern north Pacific  
MASUDA, Y.,YAMAGATA, T.,HASEGAWA, A.,TAZOE,H.,MATSUZAKI, H.,NAGAI, H 
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An optimization of magnetite dissolution method using oxalic acid for cosmogenic nuclide exposure 
age dating 
MATSUMURA, H., SUEKI, K., MATSUMURA, M., SASA, K., NISHIIZUMI, K.

AMS
10Be 26Al 36Cl AMS
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[1] (2009)
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Synthesis of endohedral Sr-85 metallofullerene by nuclear recoil using high energy neutron 
MIYASHITA, Y., AKIYAMA, K., HATHUKAWA, Y., CHIBA, K., TADAI, T., SATO, Y., KUBUKI, 
S.. 

Sr-85

( 1 JAEA 2) 1 1

2 1 1 1 1

C60

[1]

14 MeV 86Sr (n, 2n) 85Sr
85Sr@C60

Sr(NO3)2 (2.99 g/cm3) SrC2O4 (2.08 g/cm3) 85Sr@C60

Sr(NO3)2 (A) SrC2O4 (B) C60

(FNS) 3H (D-T ) 14 MeV
CS2 HClaq

85Sr 514 keV ! Ge
C60 CS2 Sr@C60

[2] A B
85Sr A 0.1%

B 0.75%
SrC2O4 85Sr C60 SEM

SrC2O4

1 "m
Sr(NO3)2

1-50 "m

SrC2O4

85Sr@C60

[1] Ohtsuki, T. et al., J. Chem. Phys., 112, 2834(2000).
[2] Kubozono, Y. et al., Chem. Lett., 25, 453(1996).
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A cps

/ %

B cps

/ %

CS2

0.00352 / 0.0959 0.00730 / 0.751

/ HClaq 3.65 / 99.3 0.570 / 58.6

0.0208 / 0.567 0.395 / 40.6

3.67 / 100 0.973 / 100

A: Sr(NO3)2 B: SrC2O4
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Preparation of 109Cd for the fee-based distribution at the RIKEN AVF cyclotron 
WAKITANI, Y., YANO, S., YAMADA, T., HABA, H., SHIBATA, S., TAKAHASHI, K. 

Ag (1.1 g)

c. HNO3 5 mL, H2O 5 mL, 
H2O2 3 drops

heat to dryness

c. HBr 10 mL

heat to dryness

7 M HBr 90 mL

7 M HBr 10 mL 4

0.02 M HCl 5 mL 6

3 M HNO3 2 mL 3

H2O 5 mL

Ag 65Zn 109Cd

Dowex 1 8, 100–200 mesh, 
7.0 mm i.d. 40 mm height

2007 AVF
RI 65Zn 244.3 d 109Cd
462.6 d 88Y 106.6 d 100

109Cd 109Ag(d,2n)109Cd Ag
109Cd AgCl 109Cd

75% [1, 2]
Ag HBr [3, 4]

109Cd 109Ag(d,2n)109Cd
24 MeV

9 μA 37 Ag
Ag

99.99% 15 mm 0.6 mm
Ag c. HNO3

c. HBr
7 M HBr

Dowex 1X8,
100-200 mesh Ag

65Zn 0.02 M HCl
109Cd 3 M HNO3 1

109Cd
Ge

HBr
109Cd

75% 98%

>99% ICP-MS

[1] 48 (2011) 25.
[2] 49 (2012) 21.
[3] F. W. E. Strelow et al., Anal. Chem. 40 (1968) 2021.
[4] M. K. Das et al., 3rd International Conference on Application of Radiotracers and Energetic Beams 

in Sciences (ARCEBS-14), Jan. 2014, Kolkata, India.
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Preparation of 85Sr for the fee-based distribution at the RIKEN AVF cyclotron 
YANO, S., WAKITANI, Y., YAMADA, T., HABA, H., KANAYA, J., SHIBATA, S., TAKAHASHI, K.

2007 AVF
RI

90Sr 28.9 y
85Sr 64.85 d

85Sr
natRb(d,x)85Sr 85Sr 85Sr

85Sr natRb(d,x)85Sr 24 MeV 3 μA
24 RbCl 99.99%
15 mm 500 mg cm-2 RbCl

8 M HNO3 Eichrom Sr resin 100-150 mesh
Rb Sr Dowex 50WX8, 200-400 mesh Sr

1 85Sr Ge
ICP-MS

1. 85Sr

85Sr 3 MBq μA-1 h-1

89% 85Sr 99.9% ICP-MS
Sr 0.2 μg

85Sr 85Sr
85Sr

P50

RbCl (880 mg)
H2O : 2 mL, 8 M HNO3 : 2 mL

Heat to dryness
8 M HNO3 : 2 mL

Heat to dryness
8 M HNO3 : 4 mL

Sr Resin, 100-150 mesh; !"5 mm 50 mm height

discard

Heat to dryness

8 M HNO3 : 2 mL 6 0.05 M HNO3 : 2 mL 4 

c. HCl : 1 mL 
Heat to dryness

Dowex 50W 8, 200-400 mesh; !"5 mm 40 mm height

0.1 M HCl : 2 mL 

3 M HCl : 1 mL 3 6 M HCl : 1 mL 5 

85Srdiscard
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The substituent dependence on the yield of the unpaired electrons of soft X-ray irradiated pyrimidine 
DNA-bases 
OKA T.  YOKOYA A.  FUJII K.  KINO Y.  SEKINE T.

X
JAEA

SPring-8 X BL23SU X
in situ ESR DNA

DNA
[1-2] X

K

10-4 Pa
5- X-band ESR JES-TE300

X ESR ESR
10-7 Pa XANES

X ESR
XANES

XANES

XANES XANES
2 [1]

5-
* *

XANES

[1] T. Oka et al., App. Phys. Lett., 98 (2011) 103701.
[2] T. Oka et al., Phys. Rev. Lett., 109 (2012) 213001.
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Study toward total synthesis of 14C-labeled C60  
TADAI, T., AKIYAMA, K., KUBUKI, S..

14C C60

(C60)

14C
C60

C60

14C C60 1994
Scrivens [1]

0.73% 18.4 mCi/mmol C60
[2]

14C C60

[3] C60[14C]

C60 1 3-
[14C]

/THF n-BuLi 1- -2-
C60H36Br3 Pd C60

C60H30

450 oC
C60

1H-NMR APCI-MS
C60 UV-vis

13C-NMR APCI-MS

C60 20%
1 3 14C 180 

mCi/mmol

[1] Scrivens W. A. et al., J.Am.Chem.Soc., 116, 4517-4518, 1994.
[2] APSORC13 24-APP-07.
[3] Gonzalo Otero et al., Nature, 454, 865-868, 2008.
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Production of Medical Radioisotope 90Y with fast neutrons by the Be(p,n) reaction 
TAKEDA, S., TSUKADA, K., SATO, T.K., ASAI, M., NAGAI, Y., SAKAMA, M.

 Be(p,n) 90Y
1 2 HBS 3 ○ 1,2 2

3 2 2 3

(RI)
RI 

90Y T1/2=2.67 d ( MeV )
PET

15~30 MeV 
Be 90Y

90Y
15 25 30 MeV Be 300nA Be(p,n)

10mm 0.3g ZrO2 98.80% 90Zr
5 Zr

Ge γ 90Y 90mY
T1/2=3.19 h 90mY

γ

Fig.1 30MeV

γ
1

90mY

89Zr
T1/2=78.4 h 87mSr
T1/2=2.81 h 91Y

T1/2=49.71 m 90Nb
T1/2=14.6 h 90Zr(n,2n)89Zr 90Zr(n,α)87mSr

89Zr 90mY
2.5MeV 90mY
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Solvent extraction of astatine-211 for radiopharmaceutical use and its chemical form in the extraction 
process  
TANIGUCHI, T., MAEDA, E., MURAKAMI, K., NISHINAKA, I., TAKAHASHI, N., 
WASHIYAMA, K., YOKOYAMA, A..

1 2 3 4 5

1 1 2 3 4 5

2

211At -211 7.2 α
131I

At
Bi At

At

209Bi Al 99.99% 1.0-1.5 mg/cm2

Bi AVF
40MeV α 1.0 1.5 pμA 209Bi α 3n 210At

210At Bi At
DIPE Ge

γ At
NaCl

DIPE-HCl 1 2 M

2 2 H+ Cl
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