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Training Report of the FBR Cycle Training Facility for Monju Restarting
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[0 The FBR Cycle Training Facility consists of the sodium handling training facility and the maintenance training
facility has been used since September in 2000. At the sodium handling training facility, the trainees are able to study
widely sodium handling technologies, which are inherent technologies of fast reactors, such as sodium fire
extinguishing, chemical and physical properties of sodium, sodium loop operating skill, counter training for sodium
piping leakage, etc.. On the other hand, maintenance training courses not only for* MONJU” related inherent
maintenance technologies but also for general maintenance skills are conducted at the maintenance training facility.

0 So far, 77 eight unit sodium training courses and 39 nine unit maintenance training courses have been performed in
preparation of Monju restarting and the total number of trainees is 888.
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FBR, Training Center, Education, Sodium, Maintenance, Sodium Fire Extinguishing, MONJU, Training Course
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Feasibility Study of Weapons Plutonium Disposition on
BN600 Reactor Core with Full MOX Fuel Loading.

Norio KAWATAL O Toshio FUNADAD [0 Takeo KITAZAWAL O Kiyonori ARATANI
International Cooperation and Nuclear Material Management Division, Head Office

oooooooobooeeonooooooooooboboooooooboboooooooooobooOobboOoLbobo
oooooooomMoXxooooooooooooobosNeocoUOOOOOOO" BNeooU U OOOOOOO
ooor obobooooooooooboooooo

gooboomBNeocOD O MOXOOOOODODOOOOOOOODOODOOOOoOoOoooDOOOOoOoOoOooODODO
OOIPPEOOODOOOOODOOBNGOODOMOXOODOOOOODODOOOODODDOONaOODOOODODOO
goooMoXtoooooooooooooooooooooooooooooMoXooooooooboooo
ooMoXbooooooooooooooooooboooooooooooooooobboboooooboobooo
oBNeoOU U OOOOOOOOOOO0O0O0O0OO0VVERIOOOOOOOOOOOOOOOOZ20000000000
oooooooooooooos4t0oooOOobcOoOoooooobOoOon

0 JNC has been collaborating with Russian institutes since 1999 to promote the BN600 Vibro-packed Fuel Option as
the disposition plan for Russian weapons plutonium.

O This report provides a description of the feasibility study and the cost estimation of weapons plutonium disposition
on the BN600 reactor core with full MOX fuel loading and outlines the scenario of combining the BN600 Vibro-packed
Fuel Option and Light Water Reactor Option.
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Plutonium, Collaboration with Russia, Surplus Weapons Plutonium, Disposition, Vibro-packed Fuel, BNIT], Full
MOX Core, Hybrid Core, Sodium \Void Reactivity, Pyroelectrochemical Process
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Study on Electrochemical Characteristics of Steel in Molten Sodium Compounds

Kazumi AOTO

Advanced Technology Division, Oarai Engineering Center
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[0 Electrochemical characteristics of steel corrosion in molten sodium oxides were studied. No report exists about such
electrochemical experiments in the melt because this molten salt is very corrosive and sodium easily corrodes gold used
as a reference electrode by forming eutectics. In this study, proper protection using zirconia for the equipment part
exposed to the corrosive atmosphere and the acceleration of scanning rate of the electric potential led to realization of the
measurement of corrosion potential and polarization curves of steel in molten sodium oxides. Electrochemical
characteristics measured agreed with the features of two types of corrosion derived from previous works such as the
immersed corrosion test. Those are consistent with the fact that "Molten salt type corrosion” occurs in the melt with
higher oxygen potential and "Na Fe double oxidation type corrosion” occurs in the basic melt. The estimated corrosion
rate for the corrosion based on the corrosion current density almost agrees with the prediction by each proposed equation.
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Electrochemical Characteristics, Corrosion Potential, Polarization Curve, Steel, Molten Salt type Corrosion, Na-Fe
Double Oxidation type Corrosion, Corrosion Rate

goooon
gbooboobobobobONaOOoonboogo
00 00NaOO Na,O.00 0 00O 0O 00O NaOHO O

ooooo

poooooooooo
opoooooo
goooooooooon
goooooooooon
gooooooooooo
pooooooooooo
oooo

goobDONaOOOODOODODOOODODOO
gooboooboobobooobooboooobgoon
0000000000 ooooooo™oood
gooboobooboboboobobooboon
U= NaODOODMooooooooobgooon
goobooobooboboobooobooboboon
000000000 NaFeDOOODOOMMOOO
ooooooboobOoooooobobooon
ObO0ONaO O DODODODODODOODOODbDODOO
OMOONaOOODOODODOODO Na.OO NalO

000000000 NemMmoOrm



OoOoOoO

oboboobooobobobooooobobogoo
gbobooooobooboboooooboobogon
oboobooooobooboboooooboobgon
0000000 o000*™m
gboboooooboobobooooobobon
gbooooooobobo™moNaOboogno
gboboobooobobobooooboobgon
gboboboooboboboooobobgon
gbobooboooboboboooobobgoon
gboboobooboboboooobobgoon
gobobobooobobobooooboobgn
gobooobbOo0AaldONaODODOOOoo
gbobogobooboboboooobobon
gooboooooobobooONaDDOOooooo
gbobobooboobobooooboobgon
ooooobooobobooooooboogoo
NaOOOOOGOOOoOoOoODObOOOooooooo
obooooooboboboooooboogoo
OooooOoNaODOODOOOoDOooOoOoboogo
gbooboooooobooboboboooon

omoooo

gmoooooooboooboon
gboooogogoosm4ooBOOOOOOOOOOO
ooobboooooooobobobboooon
MdOmassD DO 0O0O0OFOOOOODOOOOOOO
oboobooooobobobooooobobgoo
oooooooboooooobobooooooono
oooooooboooooobobooooooono
gooobooboooooboboboooooooo
goboooboobooobobboobooboooDooon
gooooooboooooobboooooooo
gooobbooooooooobboooooooo
U0dONeOOOOOO0MmMobDooooooon
goooboooooobbbbooogobbNa
goooboooobbooobppmbOOnooOO
goooboooooobbooooooo

ooooooooood

0 mass%l]

C Si Mn P S

SM400B oo | 00D | 0mood | DOIro | 000D
JIS

(3106

g Om omo O Omrm

oo | Oog

—
o
— 00 —x—
N

=—10 40
(a) BRE(RE EBMAE, MEASM(AR)

g - 7 0

(b) AEESERAERSR

XK}

100
() Br(=R SUAE, MERM(BER)

5

HiAi7 [mm]
gobooboooboooooo

gooooon

Jald 0000000 ONaO
[0 mass%l]

Na,O Mma SO. oo
Na.O. [om N 0omm
Na.COs omo Al 004
Cl oo Fe oo
PO. 00T

O

bOOOO0OOOODODONaO:;
0 mass%l[]

Na.O. [mE| N 0ooarm
(¢]] oo Al goms
PO, 00T Fe oom
SO, oom Pb 0omm

OcO00ODOO0OO0O0ODDOONaOH
0 mass%[]

NaOH M Al 004
Na,COs oo Fe 0omTm
Cl 00T Pb 00T
PO. m{Ejininnn| Ca 004
SO. 0o K oo
SiO; oo Ni 0o
N oom

gmooboooboood

goobooboobobooboobobooboon
goobooboobobooboobobooboon
gooboooobooboboobooboobobooon
gobobooobbooobobooobbdcr
BOOOODODOOODDODOOOOOoODOOOoOooDO
gooboooooo

ooboooooboomogNaOnbooono
goboboooobobdgNaODoomooono

000000000 NeMoOImm



BB
— HARRAH E
I3
muﬁybi\ 1
e //7»5-}-19‘1&
LE
| _— SEGERIE)

gobooboobooboon

r 02 + HHOH R A

e VLS
(5260 . P¥i24 )

—7 LSS E
(B39 WE20)

0. 3¢AU$K

NaOH

1 d)AuK /

Y 4
40
65
FIIFEX32K
(5+#20. 6¢ . WZE0. 30) 25
. [mml]
goooooo

AulDOgOoOOoooobOobOoboOooooobon
gbobgobooboboboooobobgon
gooooooobobobobooooogoooon
UMoOmmOODOmmOO0O000000000
UMmmO O00mm DO O0O0OmmO000ooon
goooooooooobobooobbooon
goooboooooooobooobbooon
gobooooooooobobooobbooon

O0OmmOO0OMmmOOO00Au0OO000O0OO
0000000000 00000 NaOHO O OO
Ooooooooooooooooooooon
ODOOJAUDOOCOONaOHOOOOOOOOOO
Oo00ooomooooooooooooooo
OmmOOMOO000NaOHO OO O OMmmO
Ooodooooooooooooooooooo
OOONaOH NaOOODOOOOOOODOOOO
0odooooooooooooooood

0 H.Q gO0MatmMO/0Q,) gO00MatmT e

OO0 gooHo 1o ooo
O0Pho0MDO0atmO OO OO OO0O0O0O0O0OO

gmoobgoobooboooboboobogooo

0000000000000000000000
0000000000000000000000
000000000000000AQDImoodn
O0O00Ar000HO0000000000000
0000000000000000000000
0000000000000000000000
00000000000000000MO000
OO00000dMmmx Omm'x TOmm'00 00O
0000000000000000000000
0000000000000000000000
O0000000d¢Mmmx Omm'x IOmm"™0 00
0000000000000000000000
gosus340000000000000000
0000000000000 0000000
NaOHO OO OOODODOMOOODO 00000
0000000000000 NaOHO OO 0mO
00000000@MmmHgO 00 0@ orr0 O O
00000000000000000

0000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000 0000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00000000000000NaOHOODODOO
00000MO0000000000000000
0000000000000000000000
0000000000000000000000
O0Ar000OHO000D000000000000
0000000000 ArD0000000000

000000000 NemMmoOrm




OoOoOoO

goboodbobooboooboo

. 00 00 00 OO0 OOmassdD 00 00 -
Na NaOH Na.O Na.O, oo ooo
u] mn o oo nEN Ar0 O 0 H,
B N o oo o Ar0 00 H,
B 5N M oo o Ar0 00 H,
B 5N M oo o Ar0 00 H,
B 5N o oo o Ar0 00 H,
B 5N o oo o Ar0 00 H,
B 5N [ oo o Ar0 00 H,
B 5N [ oo o Ar0 0 0 H,
B 58 [ oo o Ar0 0 0 H,
ED o oo o 0o Ar
ED o oo o oooo
ED 5N 5N oo o 0ooAr
ED 5N [ oo o 0o Ar
ED 5N 58 [ oo o 0o Ar
ED 5N m 5N oo o 000 Ar
ED 5N m [ oo o 00O Ar
ED 5N [ u| oo o 0ooAr

oo0ooooddmi/min0O00O

gmooooo
gomooobobooooboooo
Oooo0o0ooobobmuooboomamgon
0000000000000 0mmé¢O0O OO0
O000000OmmO0000O00mmeO Aull O
0000000000000 00'%xmY Ot
Omm@M OO0 AIDO000O00O0O0000DOO
gboboobooobobobooooboobgon
goboboboONeOOO0ODODODOOO0O0ooon
gbooboobooobobobooo0m e
gbobgoooooboboboooooo
gboobobooboboboooobobgon
gboobooboobobobooooboobgon
gboooooobooboobmM™mmbOogn
gbobobooboboboooooboobgon
UMmmUO 0000000000 DO0OO0O00
oboooooobmboobooooobo
oooboobooooon

000000000000 @mbh@mOoooDoooo
00000000mmé000mMmmeD Aull 00
oboboooobmoooboobobooooo

goooooboboboobooobobooon
O0MONaO DD AUOOOOOODOOODOO
goooooboboboobooobobooon
goooooboboboobooobobgooon
oo0moooooooboboAldbgnoon
gooosmaooBOOODOOoOognO

goooooboboboobooobobooon
0oMomMmmOdObOoooooobooogon
gooboOnodomvOoboooooooooo
gooobboooOoOmvoooooooooon
OMmv/min0 00000000000 OOOOO
gooboooboboboboooboboobooon
gooboooboobobobooboboobooon
goobooooboobobooboobobgoobooon
goobooooooobobgn

goobooooooobobon

Um0 NaFeO OO OO D OODNa Na:OU NaOH
-Na OO DO OO0

gooboooobooobbooobobooon

gooboooobooobbmm™agogn

ObI MO Na Na.,OO DO OO DO O NaOH Na.OO

000dd0o0o0o0o0o0ob00b0U0oUUNaoO

000000000 NeMoOImm



MmassOD OO0 0000000 OO0OMMNaDOOO
gooONaOOODOODOOOODOODOOMO
ooooooboboooooogooooooon
oobMpb@obOobobOOooOOoOobDOooDbOoon
gbooboooooooobOoobooboobgon
UO0ONaFeOOOOODOOOOODOOOOOO
goboobobooooobboooooobooogo
NaOHO OO Na OO DD DODODODODODODODODOO
gbobobooobobobooooboobgoon
gbooboobooboboboooobobon
goobDoobEcO00ODO0DONaODOn
Uboobogoomamgbbooooboobgn
UONaOHO DO ODODODOOOODOoomvo
gbooboooboooo

O0MaMdooCobooDoboooooo
ooboooooobobooooooboogoo
ooOdooooooooobboboooooooo
obooooooboboboooooboogoo

0.0

0.2 L
04
—~ -0.6 —|SM400B o
2 70%Na-30%Na,0,700°C
o -0.8 Ar-1%H,Gas Bubbling(0.3!/min){ —
=
f# -1.0
it
e 1.2 F
1.4
1.6 - JE—
1.8 it .
.2‘0:1111 S 1 S ' T S T S W T '
0 20 40 60 80 100 120 140
BFRE (min)

OMadOODOMONaMONaOOODOOOOO
UododArdORO00000004

0.0
-0.2
04 |
SM400B
’>\ -0.6 70%NaOH-30%Na,0,550°C
= o8 | Ar-1%H,Gas Bubbling(0.3l/min)
o
B 1.0 , 1
i
& 12
-1.4
-1.6 w_’_\ ﬁmﬂrﬁ“‘wﬁﬁ—
1.8 F !
0 20 40 60 80 100 120 140
BFRE (min)

O@b@MOIOOOMONaOHMONaOO OO OOO
gboobobobOoooOArODRO000000000

goooooboboboobooobobgooon
oooobobooobobobmalda
o0 oOMcmoobooboobooO
gooooobooboboobooobobooon
gboobooobobobobec0O0bOobDOO

10» T T T —T—7 —3
= -| SM400B (APOL-7-4-3) =
70%Na-30%Na,0 700°C — — 1
[~ Ar-1%H, Gas Bubbling(0.3 {/min),120mV/min —
10 — —
e e — —
N ~ /
< N
Y 7 = 1]
W F 1 i
1= I — o
= iy
S [ \‘f
B ,L 1 _ =
1ol N NN L N
2.2 2.0 -1.8 1.6 1.4 -1.2
Bl (V)

UMagooOoOMONalMONaOU DO ODOOono
UDMOngoArOHOOOOOODDOO

10 : ] —
SM400B(1APQL2-2) R
95%NaOH-5%NazO 700°C —
Ar-1%H, Gas Bubbling(0.3 |/min),120mV/min 1

10°

E
8 — | A
< 10 — ;'/‘\\
{8 ‘\\ 7 %«Aﬂr\‘
5; 1
& o b8
H
I —
il
I ]
'
ot e e
-1.4 -1.2 -1.0 -0.8 -0.6 -0.4
Bz (V)

OMbMOOOOMONaOH OONa,OOOOOOO
0000 000D MONUbArdORLODODODODDODOOO

10' ; T ; =
F—— | SM400OB(APOL-3-2-1) e
[ —170%NaOH-30%Na,0 700°C
Ar-1%H, Gas Bubbling(0.3 |/min),120mV/min
10° — =
F o
= —
S L N
<o o N | ]
M = T ’!'
- - 1 7
g i
# 1o |
i
12
10—
2.0 1.8 1.6 1.4 1.2 1.0
B (V)

UM cdUDOmONaOH MO Na OO D Ogon
ooobD oOo0omOmoDArd0OHO00000000

000000000 NoeMboOImm



OoOoOoO

10' T

——— - SM400B(RAPOL3-1) Ref.Type-IIl ———
[ —20%NaOH-80%Na,0 700°C T —
Ar-1%H, Gas Bubbling(0.3 I/min),120mV/min
=
= — .
S F -
< AN
; F— A7 =
& ——
13 M
101 |
— | —
— T
I
i ]
10° P - . P N —
-2.4 -2.2 -2.0 -1.8 -1.6 -1.4
B (V)

0MdimoOoobomoNaOHMONa OO 00000
goob 0o Ar 0RO 0ooooooog

gbobgborc0bO0O0OO0OOoObDObDODOn
gboogbooboobobobooooooon
A/cm000000000000000000O0
goooboooooooobobooobbooon

DalO0MdMOONaOHOODODOODOOODO

O0000oo0@mb@mMDdmoooogooo
O0ONeOODODODOOOODDOODOODOOOODOOEC
oboooboooboboboooooboogoo
O0000OO0NaO8mass DO M OOOogn
Oooo0oooobobbmvbh OO O MNaeOOO
oboboobooobobobooooobobogoo
oboobooboooboboboooooboobgoo
obobooooobooboboooooboboon
gbobooooobobobooooobobon
obobooooobooboboooooboobgon
gbobooboooboobobooooobobgon
gbobooooobobobooooboobgon
gboboobooobobobooooboobgon
gooogooo

gombooboooobdNaOH Na OO O DO 00O

Ub0O0b0ONeO OO OO0 0O0O0OrchOngn
OD0Mad MbMOooooooooooooo
gbobooboobobobooooboobon
Uobobobo0oOogbONaO.ODODDOogooon
gbooboboooobobobooooboobgon
000000 NeO.0 0000 I 0O I Na.O
Oo0ooobDoOoooooONaOOODOO0OoOon
o0oooo0oobooooboOooobooOnoEee
ooobooobobobooboooobobooon
Na.O.0 00000000 DO0OD0ODO EcOOOm

I I

SM400B
20%NaOH-80%Na,0,, 550°C
0.6 Pure Ar Gas Bubbling (0.3l/min) ]

08

0.4

02

0.0

-0.2 b

BEER (V)

-0.4 F

06F

0.8 k

_1_0:- "
0 20 40 60 80 100 120 140

B¥RE (min)

O a0 O00O0I0 NaOH MO Na 0.0 0000
OooodngoArObOOoO0O0oogg

1.0

i 7 -
SM400B !

08F :
40%NaOH-40%Na,0-20%Na,0,, 700°C

0.6 | --~——— Pure Ar Gas Bubbting (0.3l/min)
_. 04 :
Z o2t — S
o
i 0.0
@ ooF - .
e 0.2

j M n
0.4 pAm Tt LA

0.6 b——

08F —— -

,1_0A...|..l....i,......l...i..,.
0 20 40 60 80 100 120 140
B (min)

O M b O O O 000 NaOH M0 NaG [0 Na.0,0
0000 DoobOoomomoabobooooooo

gobmvoooooo

O0Mad Mb@dNaOLOOOOOODODO
gooooobooboboobooobobgooon
gooooobobobooboooboboooon
gooboooboobobooboobobooboon
Uo0ommooobodONaO0D 0 000onogoon
gobobobbmvoooooooooooo
gobbooooobboooooboboooooobon
goobooobobobmobooboobomo
OA/cm 0000000000000 ONa0.00
gooboobooboboboobobooboon
Ne. OOOUOODODDODODOODOOOO0OO0OO0O0OO
gooboooboobobooboooboobgoobooon
goobooobooboboobooobooboboon
ooooDooboobooobooobooboooon
ooooooboobOoooooobobooon
oooboooboboboobooobobooon
oo0o00o00o*Xoooooooooo

000000000 NeMoOImm



10'E= i
3 SM400B(APOL-3-1)
[ "120%NaOH-80%Na,0, 700°C
r -—1 Ar Gas Bubbling(0.3ll/min),120mV/min
e 10°E p— r
T 3
o ant
~
< \\ //
1 10 ../
I 3
{&é i f
i
10%
TP WP B P NN PP I T
1.0 08 -06 -04 -02 00 02 04 06 08 1.0
B (V)

UM alll 000000 NaOH MO Na,0.0 0 000
gobooobooodArboooboonog

gogo
gooobooooooobobooobbooon
ODMa@O00MbOODOODOODOOODO
gooooooooooobooobobooon
goboooooboomooobooobboon

10'e== B r
| SM400B(APOL22-1)
F——100%Na,0, 700°C
[~ Air Bubbling(0.3 ll/min ),120mV/min
10° =~
. F N o~ | | —
g —
§ \\ 7 s
<ok \
1 ‘%; =
{g} F
e 10—
10-“... FETETENEE EENATET AT AT Pl I "
-1.0 -0.8 -0.6 -0.4 0.2 0.0 0.2 0.4 0.6 0.8 1.0
B (V)

OMbO OOO0OOOONaOODOOOOOOOODO
goobooboooobooon

gooboooboobobooboobooboboon
gooboooobooobobooobobooon
gbooogoooboobobbboddEeEcOn
gdoboooobooobbooobobooon
gobobooobobooobooobbbE”ald

UMallNaFeO OO OOODOOOOOOoOOOO0LOODOOODOODD

0 0000000 0OmassO0 | g | O 0ooooooovo /Bl Adem™vVO | DOOOOO ooooooo
B oo| o ’ oo | oo ) , L ) ooooooooooo
0 Na | NaOH | Na:.O | Na.0, |g o[ o Ec Etlal | E€cO oo | oo i Alem’D | glem’min | mm/min
ED | ] 10 |00 | 000 | 0000 | 000D | 00 | 000 | 000 | 00 | O0ed |OOeD
ED | ] 10 |00 | 0000 | 0000 | 000D | 000 | 000 | 000 | 00 | O0e@ |OOeD
ED | m 0 |00 | 0000 | 0000 | 000D | 000 | 00 | OO0 | 00 | O0e© |OOeD
ED | m 0 |00 | 0000 | 0000 | 000D | 00 | 00 | 000 | 000 | O0e© |OOED
ED m o 0D |00 | 000 | 0000 | 0000 | OO0 | OO0 | OO0 | 000 | 0We@M |OOED
ED m ] 00 | DD | 00mo 0oo000000000O0O00O0o0o
ED m m 00 | DD | 000 | 0000 | 000 | OO0 | OO0 | OO0 | OO0 | 0D |OOED
ED m m D0 | DOm0 | 00@0 | D000 | 000 | OO0 | OO0 | OO0 | D00 | 00D |DOED
EO m m 0 |00 | 000 | 0000 | 000D | OO | OO0 | DD | 000 | 00D |ODED
goooopoopoopoopoopopopoobooobooo

ODMpbMOO00000000000000000000000000

0 | 000D000OmassDd | g | O 00000000vD | WEAem™vO| 000000 | 0000000

g oo | o ’ oo oo | } N _ 00000000000
g | Na NaOH | Na,O | Na:0. |0 O Ec Etlal | ECcO oo | oo iJAlem’D | glemmin | mm/min

ED 00 |00 |000 | 0000 | 0000 | OO0 | OO0 | OO0 | OO0 |00 |OWED |00ED | ggooooooo0oooooooo
ED 00 | 00D | 000D | 0000 | 0000 | OO0 | OO0 |00 | 0mD | 0mem |omem | BPHEOC00D

ED m M |00 |00 | 000D | 0000 | OO0 | OO0 | OO0 | OO0 | OO0 | DDEM |DOED

ED m M |00 |00 | 000D | 000D | OO0 | OO0 | OO0 | OO | OO0 | DDEM |DOED

ED M | @ | @0 |00 |00| 0000 | 0000 | 0000 | Om wliiiny OmED |0MED | 0000000000000000
ED M | @ | @0 |00 |00| 0000 | 0000 | 0000 | Om wliiing OmED |0OmMED |00

ED @ | @ | @0 |00 |00 | 0000 | 0000 | 000D 000000000000

HD O | m | 0 |00 |om 00ID | 00m 0000000000

goooooooooooobooooboooooobogoo

000000000 NoeMboOImm



OoOoOoO

000000 cObODODOoO0OnooOOoooon
Oo0o0dooooooooooooooooog
Oo0odoooooooooooooooogg
Oo0o0ooooooooomooooooog
O0o0ooooooooooooooooog
oooooooooo
Oo0odooooooooooooooooog
O0000000000A/cm’O0MA/cm’0 00 0
O00000oo0oo0Ooooooooddloge
EQC0000DDOODOOO0O0OOOOOOOoOO
O00000ioA/cm 000000000000
D000 TafelDOOODOOPearson0 00000
O0o00ooooooooooooooooog
O000000o0oD0oO00O0OdUidono Linear Po-
larization0* 0000000000000 OOO
tEDD0000D0D000OO0DOO0OO00DDODO0m GO
goooobdooooooooon

(O di/dEGO id0/b.00/b0 0ood
Ob0O0O RT/nF aod
MOMooDo0ddh,00b.0OO0ODDOOOO
O000o00oDOo00TafelDOOOOOOOO
doMobocOoooooooooooooooa
godooooooooogrTooobooord
gRrROODOODODOOUOOODOODLDOODOOOOO
Odooooddbh,d0ObOODOOOOODOO
godooboooooooooouoooooda
Oo0o0doooooooooooooooogg
O000000Uoooo®oUoooooog
Oo0oodooooooooooooooooog
O0000000Mmomooo00 b0 bOOOO
o0moooid0oo0ooooooooogoid
O000o0Doo0oooooooooooooooo

1.0x10° T — —
SM400B(CPOL-6-1)

95%Na-5%Na,0 550°C

Ar-1%H, Gas Bubble(0.3 I/min),120mV/min

5.0x10

E (A/cm?)

1

=S

B

-24 2.2 -2.0 -1.8 -1.6 -1.4

B (V)

Ua@ooooooooboboooooooo

0¢.0ix Ax tx F 000
O0000¢e.000000g/cm*h[MAODOOOOO
Og/equiviidtO D0 O0O00Osec - minO OO O hO
O0o0ooAQCO0ODOODOOODOOOUODOOO
OFed@@massd 00000 O0O0OODOOOO Fe
ooodooopooocoOoouooooooogoo
ooooooooocooooooooooooo
oooooopooocoOoOoooooooogooo
oooooopooocoOoooooooooooo
OO0O0000mOooOoddOdNareC O OOOO
00 0000000ooooooooooog
O0OminD00O00000000000" 000
oOooo0oooooOoooooooogoondO
ooooooooocoooooo

oooooooooooooooooooooo
gooooooooooooobooboobbbon
00MO00D000o00ooooooDbDOd NaOO
O0adNeQsOOOooooooooooono
ODpO"00000000Na Na,OO OO OO OO
ODOO0ONa,OONaOOOODOONa OOODOD
gooooooooooooobobobobbbon
NaOHO O O D000 0OOD0D0DOOKOD OO OO
MmolJ 0000000 OmMmoeld OO0
OO00OONeOODDODOOOOoDOooonoooon
000D bomooobooon o oo
0000000000000 OONaOO NaOHIO
Na,O.0 OO0 D000 00000* 00000
OO000ooooooOoooooooommol O
OO000ooooooooo@oooooo mol
OO00OONOOOOOODOODOOOODOO
oodooopooocoOoouoooooooooo
ooOOooDoOO0OOloghPo, 00 O0OD0OODOODO

5.0x107—— IR I : = T

SM400B(CPOL-4-2-3)
4.0x107 70%NaOH-30%Na,0 550°C I
Ar-1%H, Gas Bubble(0.3 I/min),120mV/min -

3.0x10°

(A /cm?)

1
5 2.0x10°

4y

1.0x107

2.2 -2.0 -1.8 1.6 -1.4 -1.2

B (V)
OCMp@OO0oO0o0o0o0o0oooooooooono

000000000 NeMoOImm



gooboooooooboooomoooon
NeOHO OO OOOOODODOO0OO0000pO* 0
oboobooooooo
ooboboooooboobobooooobobgoo
gbobooooobobobooooobobon
gbobooooobobobooooboobgon
gbobooboooboboboooobobon
UbooboooDmoobobooooNadDgno
gboboboooboboboooobobgoon
gbooboobooboboboooobobgon
Uboboooo0bobobOo00ODbUdONaFe
gbooboboobobobooooboobgon
U00O0MWNa NeOODDOOOOoOoOoogooo
goooovoooooooobmooooooo
UO00ONaOOODOOO000O0O0000O0o0oonn
gooobooooovooooooooooooo
oboooooogooobooouooooon
O00o0oooooOOONaO0 0 O00nOoogono
ooboooboooboboboooooboobogoo
ooooooboboooo0oooogooooo
obobooooobobobooooobobogoo
obobooooobobobooooobobogon
gbooboooooobooobo
oboooooobobobooooobobogoo
obobooboooboboboooooboobogon
oooooooooOoDOoOOO0ODOD*™o0000
obooooooooo

(1 Fe3”™0 kt

0 k 0OMOx [MPexpd OO /RTO ooo

OO0O0ONaFeOOOOODOOODOOOOOOOOOO
coooooboooooboooobooboo

000 Fe00FeOOODOOODOODOODOO
OOmol/mm00000t0000hMROOOO
0oTo0o0oO0ooKOODODOooOoOooooooo
0opDoooodoNaOHOODODOODOOODOO
0 B0 10000 0000 OMMmassd NaOHO O
massl Na.O O 0010 OMmasst NaOH O
massONa O OO0 0000000000000
000D00D00D0moO0O00O00n0 NaFed
doo0oooooOooooOoooooooon
0opDoOooooooooooooooomoon
000D00Do0DoDoooDoooooooooo
00Do00DoDoooDoooDoomoooooono
00Do00DoDo0DoooDoooDoooDooooo
00DO00D0o0DoO0oDoo0oDoooDoooo
00oDo00DoooDOooopDObDooooono
0o0o0oooooooOoooooooooo
000000ooo0ooo0ooooooooooo
odoDo0ooDoooooDooooooooooo
oooooooOoooooOOooooooon
oooDooooooooooooooooooon
0ooooOnoooooooooooooon
oooooooooooooooooooooo
oooooo
odoDooooooDoooooooooDooooo
00oDooDooooDoooDoooooDoooo
Oo000oooooooooooo*™Xmooogo
oooooooooo

0 ¢<0 Alexpd OOTI/RTO ooo
0 AQOOMOx (177
O000¢:000000mm/h[MADOOORO
0ooooTooO0O00oOoKOOODOoDOooOoooo
NeOODOODOODOOODOODODODOOODOO
00Do00Do0oDoooooooooDmooo
ddodooooooooD/dopMdodoooo
00Do00Do0oDoooDoooDoooDoooo

oboooboooobooooobooooooona
ooooooobooooocoooomooon

oo
JoMmooooooooOoO0mmO
. oooooooo oooogo
E oooogo oooooo Hoobooy
O
NN OIrmOomTD O OmaoOm
NN OIrooomTD O OmHoom
gomooooooOoO0OmmO
. oooooooo oooogo
E oooooo ooopooo nooboon
O
N 0mmoommmD O Ommoomd
N 0mmoommD O Omoom

ooomaoo
O mmQ

O

H gooooooo oooooo| ooooooo
0 gooooo gooooo goood

]

[REN] Omoogm Omooomm Omaomd
[REN] [mjinnN Omooomm O

000000000 NemMmoOrm



OooOoOood

ooboooobobogooNaOOODOOooon
obobooooobooboboooooboboon
obobooooobooboboooooboobgon
obobooooobooboboooooboobgon
gbobooboooboobobooooobobgon
gbobooooobobobooooboobgon
goobboo0obo0oboooUdNaOOOOO
gboboboooboboboooobobgn
gbobooboooboboboooobobgoon
oogd
gboobobooobobobooooboobgn
gbooboboobobobooooboobgoon
gboooooogo
al0DO000D00000ODONa NaOHOU Na,OU
mooooooo

0 FeOOO* 0 FeOs* O0e" ggd

(mogooogo

O0ONa"0O0e”00Na ggd

ObOODOOODOOODOONaOHO Na.0.[
(mogooogo

O0Fe O0OFe* 0 Fe* O0e" god

Mooooobo

000 00e” 000 omg

OMalODOoOo0ooooooooooon
NeOHO OO DODOOOOOoOOoOOoDOoooOogo
NeOHO OO DOOODOODODOOOOOOoOoDOoo
obooboooooooo

O0OOH"00e”000* 0 H, omg
00,00 e"000* omg

U0D0DEBIOBEBI 00000000 NaOO 0000
gbobooooobobobooooboobgoon
gbobooboooboobobooooobobgon
UooboobooobobmuoboONabODgoo
O00000ooooopo¥0000oooon
oo ooboogoo
gooo

gbooboobooobobobooooboobgon
gbobobooboboboooobobon
gbobobooboboboooobobon
gboboboooboobobooooboobgon
O0D000000000DO0ODONal NaOHT
Na.OO 0 NaOH Ne.O.l OO ODOOOOOODO
oobooobooobobooooooboogoo
obobooboooboboboooooboobogoo
O0OONaOGHODODODOOOOOODODODO

0.00 ® J
) [
[ )

-0.50 .
S
= [ )
ﬁ -1.00
' ©
*Ll
w
2
R 150 O
H
13 ©o
=]
R 8

-2.00

O Na(NaOH)-Na,0%
@ NaOH-Na,0,%
-2.50 ‘
0.00 0.50 1.00 1.50

IEERE: po”
goooooooooobooooooog

udoboooobooobbooobobooon
gobobooobmdnabogooooon
gogobooobobooobbooobooon
gobobooobbooobbooobobooon
gooboooobbooobbooobobooon
goboboooobbooobbooobobooon
oooooDooboobooOobooOobbondmbd
goobobobbOooooobobOdNaO.O0OOn
goooooboboboobooobobgooon
goobooooooobbooooooobooon
o™ o000o0o0000ooo0oooooog
gooooobooog

gooogd
ONaOODOODOOODOOODOOODOOODO NaO
goobooobooboboboobobgoobooon
goobooobooboboboobobgoobooon
goobooobooboboboobobgoobooon
goobooboobobobooobooboobooon
gbooboooooooobo

goooobobobobo@muobONagiboon

gboobobooboooobobobgooboon
oobooooobooobbdONaDDOOO
goboooobogobbooooooon
goood

UOONaFeO DD OOOOOODOOOODOODO

goooooooobobbmbbbmvo b DD

000000000 NeMoOImm



0.150
; .
&g [ ]
9 0.100
<
X
BE
1=
e
& 0.050
@ =
@ FHlT—42 °

0.000
0.00 0.10 0.20 0.30 0.40 0.50

BERE: p0”

OdalNaFeO DO O OOQOODOOOOOODO
gobooooooobogo

0.150 | |
O Naz02iE & (mol)
O EHEEOH)
E O

"E 0.100 &
<
= ) Q
1 O [ ]
Sl
=
e
4 0.050
£

@] @]

0.000
0.00 0.20 0.40 0.60 0.80 1.00 1.20

Na, O, (mol'%)/ 18 & : pO”

O0nbMOOO0O0O0O0O0O0O0O0O0OO Nao.000
ooooocooboocooboooooon

gooogo

oo bDONeOODOODOOOO0O0ooooooDo
OOONaFeOODODOOOOOOODOODOODOO
gboobdUONeOOOOOOOO0OomMooo
gboomobomvbobooooooooo

gooboobobobooobobobobooobo
gooboooooooon

JooboobobOobD0O0OMMNaFeODODODOODO
gboobgooooboboboboooboobo
gboobooooobooboboooooobo
ooobooooobooboboooooboobo
ooobooooobooboboooooboobo
ooobooooobooboboooooboobo
ooboboooooboboboooooboobo
ooboboooooboboboooooboobo

goooobdoooooodg
Ooo0ooooooooodoooooooogo
00000000 00mA/cm?d0A/ecm’d O O
O0000doooooooooooooo
O00O0oooooooooonlege ECDOO
O00dOoOoOOPearson0 00000000
000 Linear PolarizationD 0 0 O 0000 OO0
O0o00ooooooooooooooooo
NaFeO OO OOOO0OOOOOOMOOOOO
oooodoooooooogo
Oo0o00oooooooooooooooooo
O0o00oOoooooooooooooooo
O0000O0oooooooooooooooo
O0000000D0oOmo0D0Doooaoono
O0000ooooooooooooooooo
OO0ONeOO 00000 o0ooooooon
goooboooooobooooooooooon
goooobooooooooooooooon
goooobodooooooooooooon
ogoooon

g
gooboooobbooobbooobobooon
goboboooobbooobbooobbooob
gdboboooobbuooobboaoobooan
gdboboooobbuooobboaoobooan
goooooboboboobooobobgooon
ooooooon

oooo

O0000o0On oodoooooooooooooooo
00000000 00000 ONoIOpI T

0 O K[CAoto and EQYoshidal@ Corrosion behavior of car-
bon steel in molten sodium compounds at high tem-
peratures and effect of oxygen potential in
atmosphere[ Materials at High Temperature[ Sci-
ence Review[ VollIDOO s pI OO

O000000o00oooNaOOOOOooooooon
0ooooooooooooor"oooooooon
Doo00ooo0oo0ooo000ooooOomoarsn

000 O 00 LOCShreirD RCADJarman et alCEdT Cor-
rosion ButterworthOIT T[]

0 0O HOADWriedt® Na O Phase Diagram[¥ in“ Binary
Phase Diagrams¥ [ ™Ed[J TCMassalski Ed[IT]
ASMO VolIOOI MO O

O000000o0ooOoOd* oogooooooNaoOo
Na.O.0 O NaOHO OO OO OOOOOOO"OPNC
TNOITDOM OO0 OTom

000000000 NemMmoOrm




ooooomoo

NaClO2CsCID O OO O OO0 UG O
- poooo

13

dooooooooooo®oooooon

goooO0 o0ooooooboo0oobooooboo0ooooooobobo
‘D000000D000000
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" Innovative Research Promotion Office
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0 In Feasibility Studies (FS) for the commercialized fast breeder reactor (FBR) cycle system, the oxide electrowinning
process is being developed by Japan Nuclear Cycle Development Institute (JNC). In the oxide electrowinning process,
spent nuclear fuel is dissolved into molten salt and U and Pu are recovered as MOX by MOX electrolysis. MOX elec-
trolysis has many requirements such as U/Pu ratio controls and separation from FP of U Pu. Therefore, it is necessary
to analyze the amounts of nuclear material (U and Pu) in the molten salt and control MOX electrolysis based on this
analysis result.

0 This report considers the optical method as one candidate for process analysis technology. Absorbance of UO2** ion,
the basic data for optical analysis, was measured in NaCl 2CsCl molten salt. Although Khokhryakov reported on UO.*
absorbance using the Reflection Absorption method no detailed report exists on the relation between absorbance and
UO2* concentration.

O Therefore, necessary spectral data for the process analysis technology were collected by the experiment.
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Pyrochemical Reprocessing, Oxide Electrowinning, Analysis Technology, Absorption Spectrum, Molten Salt,
Uranyl lon, Eutectic Salt, UV Visible Spectroscopy
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A Study on Method for In-Situ Measurement of Unsaturated Zones around a Drift
-Simplification of Calibration Test and Development of Measurement Probe-

Tatsuhiko KATAOKAD O Tsuneyuki MAEMURA"* [0 Shinji TAKEUCHIO 0 Hiroya MATSUI” O Kei MUKAI

TONO Geoscience Center
” HORONOBE Underground Research Center
“'DIA Consultants Co. Ltd.
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O It is generally considered unsaturated zones can be generated in the vicinity of a drift after excavation. Tono
Geoscience Center has been conducting researches on applying time domain reflectometry (TDR) to in situ
measurement of the extent and water content profile of unsaturated zones.

O An improved insertion method of waveguides was applied to the calibration test of the volumetric water content 6
and the dielectric constant € relationship of four kinds of rocks, and was proved valid. Calibration labor can be
reduced using the 8- ¢ relationship based on the three phase mixing model estimated by a few measured data.

0 To allow easy installation of waveguides, a method was developed that uses an air packer to press waveguides
against a borehole wall. Configuration of the packer type probe was designed to measure the average dielectric constant
of the object and the buffering material. The in situ dielectric measurement at Tono mine using the packer type probe
resulted in reproductive data at the same depth.
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Unsaturated Zone, Dielectric Constant, Time Domain Reflectometry (TDR), Tono Mine, Near Field, Volumet-
ric Water Content, Effective Porosity, Three-phase Mixing Model, Calibration Test, Rock
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