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Incentives; Energy and Rare Metals(Earth) for National Security
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BMPGM (ca.200y) and Rare Earth (RE) (>850y)
seems to be rather abundant however, they are
extremely localized . Namely, ca.90% of RE were

B Natural fossil fuels (Oil, Gas)
and U are limited to 40-80 years, and
Coal is limited to around 200
years.
BWorldwide CO, issue (waste of
Oil !) 1s inevitable.

Wind in Europe, USA, (Japan), etc
3.11 Catastrophe of
Agains FukRushima NPP in Japan
VVI N d Monthly Fallout in Tokyo/Japan Since 1955
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Rare Metal (Earth) strategy will dominate the
national security at every countries, as the same

as Energy.
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Natural Ore vs. Nuclear Ore(Spent Fuel)

Yield & Quality, Site

common rocks

‘mineraiogical
barrer

Amount of element available

Grade

Figure 2: Distribution of geochemically scarce
metals in the earth crust (Skinner, 1976)

Ore Vein, Dressing

Figure 3: Coupling of major

and minor metals

(Hageliiken and Meskers, 2008)

P.Wager, et al., Sustainable Governance of Scarce

Geological, Geopolitical

Metals, R'09 Twin World Congress (2009).

NPP, Reprocessing Scheme
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Mass yield curve for the fission of ®%U with thermal neutrons.
(Drawn from data in Choppin, G. R. and Rydberg, 1., Nuclear Chemistry,
Pergamon Press, London, 1980, 165.)
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Contents LR FER
Metal ; : Remark
pm) Conc,(ppm) R(a_t)m Conc(ppm) R?_t)lo
Estimated from Cu ore in Russia UGMK
Se [(12~92)| 50~98 | 14| 140 | 7. o)
Mo | 140 [4021~6,059| 36 | 8966 | 84 [Results of Erdenet mine in Mongolia
Estimate from PGM production results in
Rh [(04~06)] 578~949 |1527| 2543 |6,852 maln e
o o Results of North American palladium Ltd in
Pd | 24~7411900~4150) 617 | 6,988 |1426 Canada
o o Results of Galmony mine in Ireland and
e |46~200 | T02~BST | 14 15| 58 gyt one
Estimated from Cu ore in Russia UGMK
Te |(36~29)| 634~842 | 45 | 1840 | 113 o)

Production Efficiency ; comissionkg

Table 1: Specific greenhouse gas emissions and
aggregated environmental impacts of primary
metals production (source: ecoinvent 2.0)

Gresnhouse Erwvironmemal
gas emissions impacts
[kg CO2-Eq/kg] [Ecolndicaorog -

prils ¢ kel

Major (base) metals
Aluminum (from plant) 12 .78
Lead (at regional slorage) 11 0.16
Zing (al regional siorage) 3.4 0.20
Miner (scarce) metals
Gallium (at regional slorage) 1840 11
Gold (at regional storage) 13'000 1'600
Indium (a1 regional sicrage) 160 33
MNeodymium [neodymium oxide,

at regicnal storage) 34 32
Palladium (at regional storage) 9'900 @800
Tantalum {al regional storage) 280 20
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Value Qf Syntﬁesizec{ HLLW ca19758(148.100%) / L (HCI-HLLW)

a.5700$(426, 520%) / L (HNO,-HLLW)

No. | Element Conc. (g/L) Chemical Formula Grade
1 Fe 4. 340 FeCl,*4H,0O Ktk
2 Cr 0.205 CrCl,+6H,0 | BB >93.0%
3 Ni 0. 550 NiCl,«6H,0 Hfk >98%
4 Rb 0.311 RbCl >95%
5 Cs 2. 140 CsCl >98%
6 Sr 0. 769 SrCl,«6H,0 Btk >99%
7 Ba 1. 340 BaCl,+ 2H,O Rtk >99%
8 Zr 3. 290 ZrCl, >99.5%
9 Mo 2. 940 MoCl, 99.5%
10 Re 0. 876 HReO, 76.5 % /KRR
11 Ru 1.710 RuCl,* 3H,0 >99.9%
12 Rh 0. 349 RhCl;+ 3H,0 -
13 Pd 0.921 PdCl, Ktk
14 Ag 0. 037 AgCl 99.50%
15 cd 0. 052 CdCl,*2.5H,0 JEE AR
16 Sn 0. 039 SnCly-2H,0 | ¥k >97.0%
17 Se 0.043 Se,Cl, —
18 Te 0. 456 TeO, >99.0%
19 Y 0.433 YCly+6H,0 99.99%
20 La 1. 100 LaCl,7H,O >95%
21 Ce 2.110 CeCl,* 7H,O >99%
22 Pr 1. 050 PrCly- 7H,0 >99.95%
23 Nd 3.610 NdCls+6H,0 >99.95%
24 Sm 0.767 SmCl,+6H,0 >99.95%
25 Eu 0.121 EuCl,*6H,0 >99.95%
26 Gd 0.061 GdCl,-6H,0 99.9%
27 HC1 2M HCI % 35.0-37.0%
Ref Au
Tc

¥/g
6.6
29
68
940
132
68

56
820
4,950
3,400
3,500
35,000
3,120
980
76

56
2,040
140
260
72
116
340
380
280
2,200
2,200
1.7
4,683

$/g

0.7
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45
47
467
42
13
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Adv.-ORIENT Cycle Since 2006

Advanced Optimization by Recycling Instructive Elements Cycle

Spent fuel
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Tertiary Pyridine Resin (TPR) MIDOA

(Y. Sasaki, et.al., Chem. Lett. 36, 1394 (2007).
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HNO. | Sohsdi Evaporation / “Joyo” MOxX_SF 8 GWd/t
3 ) SENGT Soldfcator T > 2310 iem (£ 0 TMeV)
Re-Dissolution
(dilute HCI)
~A—
Diluted HCI RMFP-free Catalytic Utilization
(Elute I) Pre- =) Dissolver Electrolytic and/or
. solution Extraction 1
Gelated Tertiary | -- Separation of RMFP StOCkplle
Pyridine Resin of RMFP PtG(Ru106,etc) &
bvIX — Tc99-Product
Alkali-Rinsing y Step I-B
NaOH
Step I-A Re-Dissolution
(conc.HCI)
HCI S v Lns, Cs
(Elute II) — 1 Ln, FP(Cs137, etc) Waste
F— MA HLLW
ica-supporte .
Tertiary Pyridine Resin | Se%arla)tlon P va r—
Piluted 0.1 M HC Y U. Pu. Np-Product
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Re-Dissolution (HNO,)
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HNO,:Me=2:3 Total
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HNO, +CH,OH cCycClin
HNO 3 (Elute V) Am/Cm =P Cm-Product y e
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Step I
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Inter Group (41/5f) Separatio Intra Group (5f) Separation
[ Fp 12M Hcl | 0.AM HCI L Cm Am 4
. S T 1L _
i (Cs, Ln) Am+Cm I Pu ] 8 .
_ | 1 - .
i | 1 s - i
z | | 1% | -
n L 4 c i i
© 0.5} 1809 ]
£ | 12 [ _
I | 1 - .
_ | i L i
0 o [ N 1 -1 | 1 1 O \ . A A L . .
0 20 40 60 80 0 100 200
Effluent volume /cm® Effluent volume / cf
B Perfect Removal of 1% Ru and 125Sb
B Recovery Rate of 2'Am Product -+ = possibly more than 99.9%
»>95% ( for Stepll + Steplll)
B DF for24'Am Product (MA/Ln Sptn.) -+- far more than 1~2 x 103

-DF155Eu > 1.0 x 105
B SF of 243Cm for 24/Am Product (Am/Cm Sptn.)
“SFcam > 2.2x103
B Purity of 22'Am Product (Cm/Am) =« far less than 1% ( Ln/ MA
*Ln('44Ce+155Eu) / 2'Am < 0.3 ppm
-243Cm / 2'Am < 1 ppm
YFP(1°%° Ru+125§b+137Cs) / 24'Am < 1.8 ppm
B Purity of 243Cm Product (Am/Cm) - == possibly less than 1%
21 Am/243Cm = 7.8 x 103 ppm 22

<50/°mass’ CEA )

product



7 ILHEE (Rb, Cs)D BRLIA S BB

ISTC Collaboration with IP, Armenian Academy of Science (2002-2004)

1:"RbD, F=2-F=123 [

2:®RbD, F=3-F=234

3:®RbD, F=2-F=123 |
a e

4:"RbD, F=1-F=0,12
q e

i

Laser-chemical Isotope (**Rb)
Separation - Mechanism

35Rb + hv (780nm) — $5Rb* (52P;),)
85Rb* + H, — 35Rb + H,* :
85Rb* + H,* — $SRbH + H

285Rb* + H, — %Rb + RbH + H f k R o J\L

Frequency, 500 MHz/div. 24

Fluorescence, a.u.




L—H—1k=i% (LCIS) 2 A:é?)ldnl)ﬁ%d)ﬂubk B

Item Figure

Rb vapor density 5% 10 "atom/cm’

H2 density (converted $Tort

into pressure)

Cell temperature 220~240C

Laser power, S50mW,

Irradiation time 30min~2.5hour

85 . 72% (Before exp.)

Rb ratio 98.4% (After two exps.)
0
“Rb ratio W (bloreexp)
1.67% (Alter two exps.)

Y/(1-Y) Head Separation Factor
X /(1—-X) was 2.99 (Ist), and 23.9

(2nd)

Desk -top LCIS Equlpments

1 RERIES M4 —FL—%—, 2;Rb(Cs) L. 3 BAFAA—K. 5%
HERZANILLIA)ILYASLIL

RbH layer

8SRbH Deposits at the Cell Window 25



Deposition yield (%)
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Separation of RMFP from Simulated HLLW

®Extension of CEE in HCI| Media

CEE Conditions

*Electrodes; Smooth Pt , Cathode (2cm?) . Anode (8cm?) ,

*Catholyte: 0.5MHCI
=50 °C

=Ic: 2.5mA/cm? (1hr) — 75mA/em? (2hr) — 100

Ag/AgCl

mA/cm? (4hr)

Reduction ratio
e
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;
- i
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02 /e oo
> | ' H H |
ol e ek Sl
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—__{[~@= Re(Rn50ppm) [

-=-4{—@— Re(Rh300ppm)|
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Tc o)y

ReO; in Island State

Mediator ‘ J—U

Pt (cathode)
(a) RIF* as Mediator

Interaction

Ru was'deposited as metal through several reduction reactions.

/ Deposit Ru formed indissoluble solid solution with Pd or Rh.

Re and Tc were deposited as oxides. Island state deposition was
found by the condition

/ In the Pd-involved depositions. deposits showed micro sphere
shape. seemed to be coagulated by nano particles.

Pd and Rh formed crystal nucleus at the initial stage of deposition,
and then role-played as binder for inducing under potential
deposition of other PtG such as Ru, or Re and Tc.

L@A A l@L A

/ Pt (cathode)

(b) Pd

adatom

BREREPUEIZEKBALTARILD DBt UPD-enhanced CEE

®Basis of CEE (Catalytic Electrolytlc Extraction) utlllzmg UPD (Under Potential DepOS|t|on)

as Promoter

® Application of CEE in Simulated HLLW(HNO;)

1

09 f-—---——-——— e

08

Reduction ratio / -
IS =3 o o o o
N w N [4,] [=>] ~
T T T T T T

o
=
T

o

Ru

Rh

Pd

Se Te Nd Re
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Current density at =125 V vs. Ag/AgCl / mA cm *

PGM, TIc, Re-Deposits as Catalysts for Electrolytic H, Production

(Adv.-ORIENT Cycle)
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.

__» S-HLLW-0.5M HCI

§ ,/' : : : ‘ 3M HNOS "
" Re®Rh300(HNO3 ! &
‘ = @ | .. o
o |
1 :
R e BTk SRR e demmmmmsoees
-'J .................... R |
N | -
1 e
20 pi-—----------- Ao oo
FEL 1
s ! ! i
H : : Pd:Ru:Rh:Re=3.5:4:1:1 *1 —— Pd:Ru:Rh:Re=1:1:1:1
E ! In 1M NaOH SOIn 2::Ru:Rh:Re—3.5:4:1:1 *Z:g:_Ru
1 i —rem —rn
0 | |
CV on NRM-
-1.25 -1.2 -1.15 -1.1 -1.05 -1

Hydrogen evolution Potential / V vs. Ag/AgCl

deposit Electrodes 11



Radioactivity (Bq/tHM)
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1 X102 /Radioactivity
@ Shutdown
Mo Xe  1a ~ @5 yrs. cooling
Br o® oe®e0® X 3 090099099 @50 yrs. cooling
1x107 o @® ¢ oo e Csga | |90
¢ Sr Y Ry o ® o9 || @i
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1 N ¢ - T
1 x10" |, e i $e o :‘ @
.\ | ! Zx E (‘w o ' \‘\I P w.
I L Pd ® Pm \
A | ®: |
Lo . \ Te = |
1x108 .~ Rh Lo “Th
L e & T o
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FBR MOX, Inner core, 150GWd/t, cooled 5 years Atomic No.
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Aprés ORIENT (Nuclear Creation of Rare Metal )

(DP&T : Transmutation of MA (?*'Am.etc) , LLFP (®Tc¢, 1291, etc)
< Decrease of HLW Radioactivity, Increase of Proliferation Resistance of Pu
(@Positive P&T : Transmutation of Radioactive FPs to Highly Valuable Rare Metal
< Element Strategy, Increase of Proliferation Resistance

100000
* 99T, 129 PGM Rare Earth
conventional P&T - A Xe
nuclides Mo Ru . ] & d
Ll‘ _0 I b Ve ‘Ce AT \
10000 | \ | ,ﬁa M./
* y \ ¢ lPr y Sm
Tc _h \ T ] / i I —
- Sr \ ~€ " \|r i //
% Ke ] v \ i cd 1 \ L ‘/"' .
21000 [ 182 WLl Se , \
= 1 - Pm| | Eu(d
&b rFN Pm) | \
o 1| sb )
= / {[] ‘l \\
I
/ \
100 | ' ,1: \ \
= Nb INES X
»
LS
10
35 40 45 50 55 60 65
FBR MOX, Inner core, 150GWd/t, cooled 5 years Atomic No.
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. Individual Separation
Mt separaion._ ©°~* = > NRM Separation l It NRM
\!/ ! (Fission Product)
| . -
: Target Fabrication <«<— o .
Pr | I
i J Highly Radioactive
! Reloading &
! Transmutation b
table B, J
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Irradiation Conditions for Calculation

Economy tipe core (B.R. = 1.03)

O/M ratio = 1.05

Composition of Actinides ,etc

Reloading: FBR Inner core
Irradiation: 800day/cycle * 4cycle
Inter-cycle inspection: 45.5days

Loaded fuel (kg/batch)
Pucontent | U235 | U238 | Pu238 | Pu239 | Pu240 | Pu241 | Pu242 | Np237 | Am241 | Am243 | Cm244
Region (%) kg) | (ko) (kg) kg) | (ko) | (ko) | (kg) | (kg) | (kg) | (kg) | (ko)
Inner core 18.3 22.3| 7407.5 19.4 955 566.5 75.9 68.9 8.8 35.3 17.6 17.7
Outer core 21.1 20.5| 6802.5 21.3 1048 621.8 83.3 75.6 9.7 38.8 19.4 19.4
Axial Blanket 0 20.7 6885 0 0 0 0 0 0 0 0 0
Table Operation condition of Japanese fast reactor
1E-1
.:—u:-ﬁ,—buﬂ_‘ =
JOYO C w m i = %ﬁ
ommercia @ _ 5
MK-II core MONJU Reactor E 1E i I_r’_r f 1
5 -
Thermal output g 1ES HJI_ FII
P 100 714 3570 d I
(MWt) s 1E6 e ’f H
Power fraction 0.95 0.53 0.50 Z 17 j_,
Number of 3 -8 E{q [ Jf
67 108 288 = A J L pl #
subassembly § 1E-9 |
Lattice pitch (mm) 81.5 115.6 206.0 T Hr_ Hj —
Stack length (mm) 550 930 1000 = 1E-11 'J ”””” JOYO MK-II
Active core volume 211974 1162393 10584188 1E-12 MONJU
(cc) 1E-1 1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6
P densit
(()\V{]e/l(‘:c)enSI 4 448 326 168 Neutron Energy [eV]
Neutron flux
(n-cm2s!) 3.05X 1015 4.09X105 2.27X10' Fio. Neut tra at i
E = 0.1MeV) 1g. Neutron energy spectra at inner core

1E+7

19



Transmutation of FP Pr

Radio-activities of re-irradiated FP Pr

Cooling timel(y)

(Pr, Nd products)
1.E+08 p— T ] 1
1.E+06 Prid44 |
--E‘,.’f Leeos —Pr1d4 EL.
£+ ]
2 Pr
-
& 1E+02
=
B
1.E+00 —
< =
|
1.5-02 s
e
=
1.E-04 2
N
10 20 30 40 50 9
. 7]
Cooling time(y) i}
w
o
St
: L)
1E+06 0
Nd =
1.E+04 7y
&
201 E+02
c
=} — 144
> LE+00 u
3 Nd147
T 1e02 P -
4 Nd147EL.
1.E-04
1.5-06
10 20 30 40 50

Loading Pr: 48.4kg (Pr-141:100%) . o
Shutdown: Pr 43.6kg, Nd 4.84kg High Possibility
Transmutation ratio:10.0%

E=0.0253eV £E=05MeV E =14 MeV
(Thermal Neutron) (Fast Ntlautron) (Fusion Il\leutron)

10°
10" 141py —=> "'Pr(19.1h) - ""Nd (Stable)

S = P (13.6d) = "“Nd (Stable)
104 I 5
10°
10°
101 141

Pr (Stable)
]0{;
10"
10”
10° g
10'4 PETTT ERTTTT BRI AR TTT R RTTT B W AT BRI B Wt W aa

3 6 7

100° 100 100 100 100 10" 10" 100 100 100 100 10° 10

Neutron Energy [eV]

Transmutation of Pr depends on ¢ of '#'Pr. The ¢ at thermal
neutron is ca.1,000 times larger than that at fast neutron.
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Capture Cross-Section [barn]

Transmutation of FP Ba

£=0.02853 eV
(Thermal Neutron)

E=05MeV E =14 MeV
(Fast Nflautron) (Fusion II\Teutron)

Y
10 g
: 132-138 3¢ 3¢
s F Ba ““Ba (1.4 h) B—= '"La (Stable)
100 F
. 5 Transmutation of Ba depends on ¢ of 138Ba. The ¢ at
10" F i35 thermal neutron is ca.100 times larger than that at fast
= Ba (Stable) neutron.
= |:> Some Possibility

“"Ba (Stable)

5 4 3

10 10 10

103 136 :
= Ba (Stable)
2 g

"“*Ba (Stable)

10° 10" 10" 10' 10°

100 10" 10

Neutron Energy [eV] 21



Activity [Bq/g)

Activity [Bq/g)

Transmutation of FP Cd

Radio-activities of Irradiated FP Cd
(Cd, In products)

1.E+10

1.E+08

1.E+06

1.E+04

1.E+02

1.E+040

1.E-02

1.E-04

1.E+12
1.E+10
1.E+08
1.E+06
1.E+04
1.E+02
1.E+00

1.C-02

1.E-04

Loading Cd: 10.3kg
Shutdown: Cd 10.0kg, In 8.1%10-%kg |:> Less Possibility
Transmutation ratio:0.8%

£=0.0253 eV E=0.5MeV E=14 MeV

(Thermal Neutron)

(Fast Nleutron) (Fusion Tlsleutron)

i

10° g

110,111H112,"4

10°

10"

113

114,116Cd

Cd(9.2E15y)

e

: ""Cd (9.2E15y) = ""In (Stable)

’
¢ 1

] "tdeza
| "cd2.5h)

> ll."\mh_l (45 h)
- ""Mn43.2m)

Cd
s 100
\ \ Cd113
\ —Cd115 [
‘\ \\\ Cd113EL. [
a 14 20 30 440 50
! | Cooling time(y)
In114
ll In115E.L.
:\\ In In115
\\
A
A
|\
\
0 10 20 30 40

Cooling time(y)

10°

2

10

Capture Cross-Section [barn]

3

10

Med (Stable) -

10" 10°

"’Cd (Stable)

"°Cd (Stable)

10°

7

10" 10" 10" 100 100 100 100 10° 10

Neutron Energy [eV]

Transmutation of Cd depends on ¢ of '2Cd. However once
"3Cd created, transmutation to In will not proceed because
of long-lived property of '3Cd.
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If NRM will be recovered in Adv.-ORIENT cycle * * * Japan’s case

National Demands of PGM in Japan (FY2006);Ru:3.7t, Rh:2.7t, Pd:50.6t
*In Estimating Nuclear Fuel Cycle Capacity in FY2070 in Japan, it can cover ca.100% of Ru,
ca.40% of Rh and ca.7% of Pd against the national demands in FY2006.

Reprocessing Capacity(ton/year)

Rh, 1.11

 Th, 0.002
Example of reprocessing plants condition Te, ‘116‘ va 1.02 Dy 0.003
in FR deployment scenario Sr,1.68 | ~Rb, 0.78 jf o
1,600 BTc'318-321 ||| /Se 0.11 //Pm, 0.03
1,400 F =595 Gd 0.32
Pr, 2.60
1200 LWR(UOX) La, 2.84
’ Amount of collected Ce, 5.54
eeideeeereannnn.in 2070 1 Rare elements other
1,000 [T Nd, 9.42| than actinides
Total 66ton
800 [ —
sr, 053 7 932 py 007 / Tb, 0.01
600 o Coa 2| 88006 /Dy, 0.01
LWR(MOX) 69 | /n 002 | Pm, 0.08
Rh, 1.09 -~ \\/// - Ba, 0.000 I
400 I /- i:“'// EU, 0.16
/ —Pr 1.29 ~—@Gd, 0.20
Amourjt af collectec La', 1'_41
200 [ 5 FR — in 2120 L Sm, 1.52
: : / Lanthanides
o E(C.Ore.’ Bllar? e’E) 11.70 Ce, 2.59
0 Rare elements other
2000 2050 2100 2150 Nd, 4.42 |than actinides
Year Total 34ton

* Previous Scenario until 3.11

*assume 99% as recovery ratio

19



SHRERVEE WETIO-—-

MERMFIE T AKEIZ B W THERFEANRN o [&] DEYR
ZIROELI=.

WM T AEEERENER (B85 2V —r L 7)) OTRBREIKSIZ
EFREERTHET, EETELTVIHARIRIFTETSHS Z &b, FR20F108
PERHERD., SAKCHOTORIDEARSH Y FT, BERAL2WTE, HETkE
DEFEFROLDIERL, BETAELHATIER~OF— AR ELEE->TEVD %
T. @OENROEREDL, TROLED T,

W ($FET)

LMBROSERADNEDORIZFEENSECEFATEY . ChOBHER -8
FRHERCLLEE LTAIRMLLTEDNALTLETA. FRISDLTIRAH
EAFAREZ LS. RHEEERREENC L TR LTLELE.

1 RERR HHRERRERLETIAERTRETSHENCA)

2 51\ DOEMEEICES BRER LIPSO

3 BMAHTRETIFRASY

4

B (Chivd) . _
BRAKSOEOSHEERI-LY, —R0EENEH R LIRS, HEWMEL i _éﬁl * $7 18908/t 2D2EM - $35e/t
TERYASH~FHLET, 'ﬁgﬁwl 5t SERBGELE ;#0604 08

[ 20 5 10 541
FHAE #9500 A (RMmE #5005, wME 0/ )
il HRAE 1.4t REE 19t
#oEEE FRRE #1800t HHE #3501

FOLOIRDEE

TERASF 10 A0S TR 20F 12 AETICHE
UICBMRIEZN DT HP T, 10 BIC#E U
ERTR 1 4t SR 10t [CENFELTHED.

#%} $m 2{: ﬁ!ﬁmﬂﬂ*ﬂul (ﬂmﬁuﬁﬁnugil{: :4- ‘J gn L' it: ) ﬁij 500 Bp:lmﬁﬁnug ﬁn?zﬁ{gg L’K’:= %Oaji‘g"g”&_

HEARER 5t REFICDNTE 3 BETICIFAR, TRt
51170 60t e LET,
REE?

BRUP CIERIMET IR HIAADPICRATNSD
T, NI 1 L9 THESENET.

W RS WE R T R
[ 3 SL T 23 (HY) 8 X
WE - 0266-57-2045 (Eil) - 4 T
01266-53-6000 (f2%) Padl 2481 ot . ¥ . IBIE OIESR T
- RIRRE 14 @83 THM

+ iBRIP CHE T FHRM

1890g x 5t x #33500M (&) /g = 3, 3005 /4



[RFIP CIRROBEEMZ EIR (1prs oriend

B LA SRR CERUEEETRT. BEDOGDPEHI TS, Ae
. BLERVL-OARE R, EBENBEIELTED. MBS LT
HR DI/ B ATREMEN D T L\,

B ZDERISEITRILF—DEE L EBIC3ITBEZRBXDL A ) =EIET
Do FERABEHARIDOELAN)VSTSERERZE BEEY " TFIR<" ATER - i
IR’ &E UTIEZ DFAE (BES) DERIR CEOBENANETH B,

B [RFIREFTamEfRR (ATihL) &UT. ERNETHDSHADEIR
HEREER(CEHFS I DuIEEEN DD,

B REHEL 7 XSO (nyRIS) Tld. SEEL 7 AFIL B (E,
Ru—Rh) DRIF. 32\ HEREHETR BIXE. EuoGd) AR,
DRI R SN,

S, 27 0F = RRUFPORZIRSI# IS 3 & &6 (0 TRAIR &
FIR R BB C BV AR R B,
JFPA (,y) , FPA1 — ) FPAYL4

Higher possibility can be expected by neutron capture cross sections (c) even at the fast neutron energy spectrum (i.e., >0.1MeV) conditions
for ®2.27x10"°n/cm?/s and 8.8years irradiation; Ru—Rh(t.r.3.5%)/Pd(3.7%) , Pr—Nd(10.0%), Ba—La, Eu —Gd(64.8%), Gd —Tb, Tb
—Dy. On the other hand, less possibility was recognized for; Cd —In(0.8%).

Softer spectrum condition should be considered with expecting higher ¢ .

FBR-based feasibility calculation study will be made for target NRM subassembly with proper neutron moderators as ZrH, (5, Be metal, etc.
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Summary report of 1st ASNFC2011

1. Summary
The 1st Academic Symposium on Nuclear Fuel Cycle (ASNFC2011, 11/30-12/3, 2011)
was successfully held at Shanghai Jiao Tong University (SJTU) in China. This was the

first joint conference of universities between China and Japan, focusing on basic
chemistry and physics for nuclear fuel cycle. At the plenary session, a message was
given by prof. Zhang Jie, president of SJTU (_E¥EAZT B IS5 5EASZEEZ).

About 100 scientists from 25 universities and institutions attended, including about 40
yvoung students from the both countries. Totally 42 high quality papers were presented,
and very useful discussions were exchanged. In this time, three invited lectures were
given from United States, Russia and Sweden.

Organizing committee thanks to the sponsors from China and Japan, and expresses the
highest appreciation to the international advisory and the technical program committee

members, especially for the local committee at SJTU.

The organization committee would like to propose Tokyo Institute of Technology, Japan
as the next host organization university for the 2" symposium, probably November of
2012.

274 ASNFC:; Nov. 2012, Tokyo Tech. (Japan) B 5T 1.2 55

(Tentatively)

3™ ASNFC; Nov.2013, Peking Univ. (China) b5 2%

4" ASNFC ; Nov.2014, Tohoku Univ.(Japan) b~

LIBE. Pl (ED . ek (fhED - - -

The committee is also discussing to expand academic topics and universities to in-Asia

(Korea, India, etc.) and also ex-Asia (United States, Russia and Europe),

2. Award announcement
The Best Presentation Award (student) for 4 students (CHN 2, JPN 2).
Kei Yamanishi (Tohoku Univ.) BEJbE k=%
Masahiko Nakase (Tokyo Institute of Technology) B 5L T IS5
Ying Dai (Zhejiang University) Wil K==
Fuwan Zhai(Sichuan University) ULJI| <52
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