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Liquid metals and molten salts are considered as a coolant and a tritium breeder for the
blanket systems of fusion reactors. The purpose of the present study is to investigate
the fundamental characteristics of metal vapor generated from the liquid breeders and
the corrosion of materials in the vapor atmosphere. The experimental apparatus, which
can apply to the corrosion tests, were developed. This apparatus equipped the function
for the measurement of vapor pressure. For the corrosion analysis, the method for the
measurement of metal elements adhered on a specimen surface due to the corrosion in the
vapor atmosphere were established.

AR TEHA
(BFEHAL - )
[ER DEFEE S & it
2009 £ & 1800, 000 540, 000 2340, 000
2010 & 800, 000 240, 000 1040, 000
AR
AR
AR
woE 2600, 000 780, 000 3, 380, 000
ey - T
BEFEOSE - MH AT - A
X—U—R:BB-777 v b
1. WFZEBIA Y DY = Pb-Li) Z H AR N U F 7 MM & L

BMEFEDT 707y b AT HITBW THWAEIMRB SN TS, 8T, i
T I @l #5 LiF-BeF, (Flibe) <2 % & 4 & (Li, MELE OIFFETH D,



X 10Dk 5 2R Tid, HaxRBRETHER
NDELDLDZENREZ LD, BRAEICKITS
L LT, WRME TR OBRFERES HF
R DR, RIRE R ClLikikeRBiE &
EOMBENRTHRONTWD, KK FRE T,
Ml 77 A sy DRI VA %2 K LT Flibe
R0 Li FORMDHIE I ERNThbN TS,

LB TR, [RIERE B CEREE) 5
A LT R%EORK[IDNIRET D F0HEH
ENnd, ZORK[DOIFEFFESCAKTICE
B REER RO SIS BT A IR 5
LTW5DH,

v BE | SERE
WEHE P P

___________________________

oo POTAR 0L S8

B S35 S5 88 58 SARE
s HAES OF
ARSI pm AOTH
HhERE
AT B

B 1 WIET Ty b AT AT 5
B, &E. e ZnboRmE

X 2 12T LI BIRD T AFEK T,
WM IR E U CHEET RS & K6
LTILIEREEZAE LD ERbho TS,
L L. @SiROEBIECREESRLINGAT
BHLiRCBe DKM BHIZ LV | Li- Fe (81
MoA&4tHE) -0,0 3 FEROBRILY % AL
L. B 2BERFEEZ RS 2 & B HEHIT
X5, ZIHDO&EEILEDIEMENARKOR
RETIHREDOEHA LY b REWED, EARH
ENRKEL 2D AREMELH D,

BEE

(b)
X 2
(b) FERRA DK IRIET 55 A DR

(a) BEIRDOH ZAHIZRT HR1L

WRIKT Sy NUATATIAZ, LI R
Li-Pb @ IFE #RIKEE—RE, MFE IR S A /N—
H—_IFMIF @ Li #—% > FEIZB W T H 4

BARRICLDBENECHAREMERH Y | K
MIEDOERIZZNEDY AT HTBNTH
HMTE %,
WHBERESET N U ADOKRLREICHBIT A
b OB AL, B. Samunevalk 512 & 0 A~
LNTEY . ST M ULADOEKIZL VS0, X°
A1,0,23 500°C,, 50 RefEIRREE DT U &7 Afafn
KRS TIRERRICEB VT 10-200m R E
BEITIHEPIREINTWD, TR TLAD
AL ~OIERIC L DB ETH D, HibT)
FU D AREMBEORKICE DTIiREDNE
BT, WRE Ry % & T A DI AT
FVAETLAHZ LMK Zhanglk BT L » THE
SNTWD, MEE &R - IR O ZRK DR
BRSBTS L THRESNT
W5, BRELRDISEDILFIT O TIEE#
MRS TND T2, ARBFFRITHRMEN < |
WL LCHRIRT T vy h ok b
WCHNIERESDENTE S,

B 3 AR I BRI S LI A SN AT
B LIEHARRD Li (L&

2. MHEOBE/

BMaFEiRE7T o7y 2T A2
WTHEIRBAN SR ET LI EBARROE R
(LA Z 59, Ao HiE, &l
BRI B RAET HEBEIT OMEIOE £
Mt 23 25 Th 5.

3. ROk

ERBROBERFFORKIEIZONTIE, K40
ok onsd, oMM LI,
FREJEIL. 200 EEAND 600 FEFRE DOIRE DM
TXHEBHNCET B2, BELZRER/ T A
— X — 2T L EN A e R A E A BET
DHVENH ST,

X 5 (R 9IRRE - IR E R ARG R
Bt 2 BUE L7, SEEPNICERE LR RlE
RN RO TR L TRA R R
EEE, XV —H2AD Ar 12XV EIERE



THIET 5, IR IL. LiF-NaF-KF (Flinak)
WD, RIEEROEK ORI, $1° Li
ERHOCRBRZIT S, T TI3RRNE &Rk
B X 0BT DIRKDDIE & FeE % FE A
THEIC, RREESE RPN 2R EY
FHCIRR PGB 2 £l 2,

Temperature ('C)

0 727 560 441 352 282 227
IR SREAteeea o
o 4 =
5~ -6
7]
88 -
s> -10
= o -- i
5 2 12 H Pota}smm (K)
23 14 H --- Sodium (Na)
> -16 H — Lithium (Li)
-18 | —Lead (Pb)
-20 . .
10 12 14 16 18 20

Reciprocal temperature 10000/T (1/K)

M4 Hie)EoRKE

JERRERIT, KB 2NIICHRET S 2 &
WXV ERET S, REMEHE, 777 v b
DEMEEME T 2L =F A b
#fl JLF-1(Fe-9Cr—-2W-0. 10) ®1EH>, A&
DEFEZ IR T 5 812 Fe ° Cr D4R, &
TIv 7 AFEERHWS, BBRE%ZOREN DOE
£ /3HTiE. SEM/EDX, XRD, XPS %% FH\VNCAT
R

Vapor generator Recovery part

(1) precipitatio

.} Heat insulation

Arinlet

v 4o ’\:I/“\fy SpeCi(;)e;eacnon 000 Li, K, Na, F)
= 00000

Ni foil

X 1

VAR - RIS R 7R S I R el

T

4. WFFERE
GRART CHEARBR A IR+ HHENT
REZRIEE ZFRAE LB L, Zo%@EIx, &
BRSSO L THEERKKIE 2 HE
THHRELA L CVD, ZORBREEL, /)
Momti e —#—%#HHL TR, ThiZ
X REBREE O/ NUBICR LTZ, Zhic X
0. RESA IR EDD I NEEICT HHENT
72, 70 0L ToMEMEREL . ZRKIEIIN

n

BO T Ly 22 RE A TR L T2,

SBRARIGICB T DB REEBZH LI
T 570, MEHERmIZAE LB
(VF T LE) OLEMEIHNEETH D
72 OMIE FEZ2 B Lz, B Rimicky
DR ONT R AR D FikE LT, #
R L A A r7a~v 5 7S LL
X1 CPRESNIEOHEAELEE LT L
7o ZRRGOHTHEIL, BB AR IR T
WETH LD, BB OEELZ 725~/
S LTHIH A RIERTREZe X oo, B
R LIS Le, 20k, ZARKA DM
& LI E 2 2B 5 72 OISR IR
i ST, ZORFOEK T DRI, HEEE
HRIZKE LT 0.05-0. 1z g/ml F2PE & ARE L7=,
D%, W LT RS BRVIR & AR L b & 52
MELZEZ A, GRBILEICERLT, WRlED
7 vERTL, FOIEHRTH I,
A Frrua~w 7T 7HEICEY BN TEE
ThHENDONST, £, FHRIZT CPH
HoHTiETH, THEOERGEE DER T
BTN RE TH A EN Do T,

5. E7pdEFGm L
(WFFEFRA . WHIEo 8 M OV I8 12
(=)

(MERERm SO (B 8 1)

(D) Valentyn Tsisar,
Kondo, Takeo  Muroga,
Nagasakal, Olga Yeliseyeva,
Phase-structural transformations
in the RAF/M, F/M and model F/0DS
steels exposed to lithium -
corrosion—induced coarsening of
substructure and effect of alloying
elements, Corrosion Science, Z &t
A, 53, 2011, 441-447.

(2) GEEEEER, FY— LT v, fE
WEHRL, BIEIR, 77 ARG TR
s/ NEFEE  BREE TT  y NEBREL
HEFEAA « ERA TR OFEFO 7%, 3.
BGIR 7 27 vy b OO
fiFE, AHMEL, J. Plasma Fusion
Res. 86, 2010, 393 - 397.

(3)  IEEER, SRR, RBREHEH, F
=, RS, 77 XA~ EpE s
DI  BRAIE T T vy MR
BHETERE « (v EIR R O RO /71 4
WA IE ORI 4. 2 7 v{tW)
RV O W DR SO — TR
vy hodfEM—, J. Plasma
Fusion Res. 86, 2010, 393 - 397.

(4) IEEER, FYP—LRNLUT v, F
FWESE, SnARfmK, 77 ARG
DRI  BRAIE T T vy MR

Masatoshi
Takuya



(5)

(6)

(7)

(8)

BHERAS « WEM R OB O S5
4. LAFMHENFFEO AT 4. 3 fHFE
72V F U DA DAEMIREE RO
F&, J. Plasma Fusion Res. J
Plasma Fusion Res. 86, 2010, 408
- 412.
EiESE, LEER, 77 XA~vEET
DI . BRGIETI ry b
PRBHEGERS - i H T OB D I F M
4. HAEVERFREORAIR 4. 4 K
egen ) F U Lo LAEEIZ DN
T (HEERELE HEREMEATEL 4. 4.
1 WEERERn Y 7 v Ao b
774 MOIIFEME, J. Plasma
Fusion Res. J. Plasma Fusion Res. 86,
2010, 413 - 416.

Masatoshi Kondo, Takeo Muroga, Ak
io Sagara, et. al., Flow assisted
corrosion and Erosion corrosion
of RAFM steel in liquid breeders
23 nd IAEA Fusion Energy Confere

nce, ArFciE, FTP/P1-20
Masatoshi Kondo, Takuya Nagasaka,
Valentyn Tsisar, Akio Sagara, Ta
keo Muroga, et. al., Corrosion of
reduced activation ferritic mart
ensitic steel JLF-1 in purified F
linak at static and flowing condi
tions, Fusion Engineering and Des
ign, #HA Y, 85, 2010, 1430-143
6.
Masatoshi Kondo, Takuya Nagasaka,
Takeo Muroga, Akio Sagara, Nobua
ki Noda, Qi Xu, Daisuke Ninomivya,
Nagura Masaru, Akihiro Suzuki, T
akayuki Terai, High performance c
orrosion resistance of Ni-based a
ustenitic alloy in molten salt Fl
ibe, Fusion Science and Technolog

y, EIAY, 56, 2010, 190-194.

(FaE] G311

(1)

(2)

M. Kondo, T. Watanabe, T. Tanaka,
A. Sagara, Nitriding treatment o
f reduced activation ferritic ste
el as functional layer for liquid
breeder blanket, 20th Internatio
nal Toki Conference (ITC-20), Dec
ember 7 — 10 (2010 ), Toki, Japan.
UTEIEER, Tsisar Valentyn, EI¥EK
H, =EER HEWAS, EEariR
K7Z oy hoEmiREFHm{bx B
fa Lo et gcs s B3 2458 (A
i), 20104E 7 7 A~ G0

23, 20104F12H2R, JuifgE, A,

(3) Masatoshi Kondo, Takeo Muroga, Akio
Sagara, et. al., Flow assisted
corrosion and Erosion corrosion of
RAFM steel in liquid breeders, 23 nd
TAEA Fusion Energy Conference
FTP/P1-20,  Oct.11- 16  (2010)
Dae jeon, Korea.

6. WFFEHHA

(D) 7L

JEEETERS  (KONDO MASATOSHI)
KR A R SLAFZEAT « ~ U A HFZEES - BhEL
W% 5« 70435519



