JAERI-M
84-030

R RES AR (1)
(BRSO R B 2 B2 A0
B & USHERIF)

1984%46H

IEE ®FE - N OMBE - KE O
BEW R N sET

A ¥ B F H & R m
Japan Atomic Energy Research Institute



JAERI-M © 35— b (d. UREEIRFRN A eI & Jv T LR EEETT,
k—?—mlﬁ/}z‘o—&ci, Evrﬁﬁwmamnm R SR E A 1 Sehk R AE A A HT, B

Lo E e, Ty, Zaldss E?Hilr—f/\“?Tﬂjaf =g ﬁ‘lﬂt‘/ & — (FF319—11 L F A B A
Ozl FIAFTERTAY TS L AEBENF B - TRV 3T,

JAERI-M reports are issued irregularly.
Inquiries about availability of the reports should be addressed to Information Section, Division of

Technicai Information, Japan Atomic Energy Research Institute,

Tokai-mura, Naka-gun. [Ibaraki-ken
319—11, - Japan.

i

@ Japan Atomic Energy Research Institute, 1984

wmEIRFET H & 5 -F 77 8 %2 B
F il A= FHEH‘*I&A?}_



JAERITI —-M 84-08990

mamEa e 2
(RIEPORBERCB T AEMITBR LU TBENE)
H 2 B T 7 B 25 B R A 25 BT SRR T2 46
I &k .m) B KT ER

BSE fEE] - EN SR

(1984F4H1 8H2E)

MESE T vy e FSHIME L THAMEERVIES, BBLEMBEREOBEER
> THRETALEMBENDEN (EMF) OBBCRBLETHESHBELI L,
Az, MIECEOERBL - 7EHOTHELABENBARA LT OB, HELEM
LT THEEE S EEEREOEE, Ni BEOBEPTONMEREZTORRERTY
LOTHY, CHORBBPTCORBEHLRBATIEAET ~9 L1715,

* BRI SR A BRI B 22 R
ea « « RRTERFREFFE LERER

(1)




JAERI-M 84-090

Magneto-Chemical Effects of Molten Salt (II)

(Potential distributions and polarization characteristics
in a molten salt flow - magnetic field systems)
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Molten salt is one of candidate materials for blanket coolant
of plasma-confinement type fusion reactors. However it has not
veen studied that the effect of a magnetic field on the corrosion
behavior of metallic surface 1in contact with a flowing molten
salt. Following basic experiments are reported in this paper:
{1) potential distribution in the molten salt flow, (2) effects
of magnetic flux density and of average flow rate on the
potential, (3) effects of magnetic field on the electro-chemical
polarization behavior of a Ni electrode. These experiments were
made by using a forced convection molten salt loop. The molten

salt in the loop was HTS(NaNO3-KNO3—NaN02:7—44—49 mole ),

Keywords; Molten S5alt, Blanket Coolant, EMF effect, Fusion

Reactor, Corrosion, Compatibility, Magnetic Field.
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Recorder
L L
Electrometer Potent?ostat ‘

j:’ R ] W C

Magnetic
Field
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g s bick s ERATELHLETIT-1. BELOMLTOFEEENAER, K3.TD
IHBNEAEE S FHMBTES f£HchE, TL2 oA -y LTERATERT ¥ a R
Gy L e TH= oy P LEBOMREFREFE2RMS C &Lk > TIT /M, TORE, #
%uazﬁmﬂﬁaﬁﬁmﬁkmmmméntcit,ﬂ%%ﬂMLf@%@%%ﬁ@ﬂﬁu.
BEARS, AHEVAETELL, AHERERS , AU, BAEMRZm= v oV P S LT
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v=a-+bx (4.1)
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# 4.1 REBEREASEESR
7K HTS
a,/Lmin' 46345 1.8333
o,/ &min” 0.52360 11308
b, 4smin’ 1.2514 1.2767
o,/ 4£s min 6.9855x10 " 1.5901%x107"
7K HTS
x /s y /£ min' x/ s y/ £ min™
2 6.0 40.20 35.5 16.4
3 8.3 53.80 47.8 6 4.5
54.3 7231 55.9 7 2.7
63.3 8374 43.5 57.4
79.8 10448 60.2 8 1.7
92.9 120.97 722 9 2.7
119.0 15510 76.7 99,7
38.4 52.08 81.2 106.1
57.4 7557 8 8.6 1118
79.8 103.80 93.6 1229
5 1.4 61753 1009.0 142.5
75.7 98.62 99.4 126.8
14.3 5891 89.7 117.2
105.3 136.50 67.4 87.5
10838 14090 486 63.3
1015 13220 42.1 5 5.6
8 7.3 13350 3 1.8 41.9
71.2 93.25
3 4.0 17.51
34.3 46.83
35.7 50.0 1
33.0 4588
1055 135560
1156 15020
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0 R N S R S 1
0 50 100
Count Rate / pps
4. 2 SN REHEBLREORMR
# 42 B CHTAKEHETS O R
HEER s kowgE/ £ min™ HTS OB/ £ min’
X vy 7, y g,
36.25 50.0 0.8 481 1.7
76,21 100.0 1.1 39,1 2.3
116,16 1500 1.3 1501 3.0
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5 EBRHER

ARETHREN LT BEORE.R1T -7, DEDREBRERNSEREOANTCRET
ZHBHONFEOMETHD, MOV ESHIORENCLVOAERNEREEL THRALLER
DHETH B, WTFhOREC LA —0REFRLV - T ER—-OFEMEHTS BV LA,
N TAEOKREDFHTS €3 LHEEDBROSUS 316THESATVWASN, BETHKRY
A LERIERS, Y TF Y BEBOTAS Y M EELH0, MEMBLICMEPICEY EE
ST LD EERE L TEBAROBRAE~OBHBORESE Lz, K5 I KTORRE
Tt MBI S ANESENLTOAUACHREE LATETHEL LOBHEED S

N oi,

#5.1 HTS R ITHE &SR

GE/p pl10°

P F 5 @ AR TR - -

Fe 3 6 A F v IR EE

Ni 0.5 0.7 A FATN A E S LR
Cr 1 1 2 — A FoAdE v vHBNAEE
Mo 3 3 & F v R

W <0.3 <{0.3 A F v iR PR

Pt <5 <5 74454+ (lodide) &

5.1 BRMEAAVBOBLESH

HEEANTORBRIC T BN AAORECE, 3 2B THENLeRAEATLI A
BERBE LN, AERARMEOHEBE —EL L, BREBRELTEDALY 7 a— 7t
OBRMERCHBBESRE 27 v 7ERERCHML THER EHLERERLEOEMNEERAENL
Bl RRELCHRE L, RIBC L AEREENRCOBBEAMLBEOBMEED.
(=®14%+®Q&EMLtm@mt§@%m%®e@ﬂn—@ﬁ@%%%ﬁﬁif%ﬂé
L i toThkdtr, COMECBOTHEREALEH LA FUFERCEZRDOLIBVEDOVSH
%o

1) HaElEOEEHREOCLE
2) WHEOEH
3) EMcERNT 5 FmiE oM ERN LS
4) BEOBL T EBFEOAKRBOREH
1) 22) BoWTREBECchEZHEIEXR s FEEOEHIBRA s, Bohnr
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ENEOECEROBESZHKEL, HohLHED L TFHEESELICRETOBECHEL, 3)
EoWTRAEROEBRESHC L 3EREIEEZS, b APKIREE LTERESNT
WEAH, FOREBSBEFI-ELTVALELD, PREZFEHEELALLTHMND, Shercliffit)
LELCEHELEETEI L Lz, BBiC4) 31 (DEESOTEAER 1 FEED
BEEPTNIETORER 1 BLUT LR, HEMBEL LB L3P T, £/, BRED
BRI ABSKM5 490 KDRMIHELNf, COEHIRLTEONLBEMNAMEK S 1BXRT
£520RT . RESGUEEHFRTHE EECIERNAMERDOEM M Pr) EHESMF
Vielofliciz® (23D THRLEZEERPH S,

20 - T T T ]
V(a)/m¢g™! !
0.5 0.32 I
> + o (0.72 l
£ v v 066
SEoe 0057 g |
= A a 040
= L o 0.20 !
= |
2101 =
S e
E E
2 % ]
- / 0|
8 -9 =3 i
; o C e
| / - : 5 ___A-A—ﬁ—A-I
/ /450,4f’54 nﬂﬂ?&‘
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£52 ENSEITHERS (O, (a @i EB)
#52a
Via)l=0.95ms
P /mV
r smm| B=072T| B=066T | B=057T | B=0.40T | B=0.20T

2.95 2.4 3 9.2 7 2.0 4 .42 0.73
6.00 4.87 444 3.9 7 3.0 2 1.4 4
9.05 7.16 6.73 589 425 2.11
12.10 6.42 8.7 3 7.6 3 559 2.8 1
1515 11.57 10.65 9.24 6.75 3.55
19.73 14.62 13.34 11.60 8.6 0 438
21.25 15.50 14.46 1241 9.14 464
22.78 16.36 1501 13.15 9.91 4.82
2430 16.76 1540 13.57 9.9 9 5.0 3
2583 17.29 1584 13.74 10.18 5.0 9
D ,(a) 1847 16.93 14.62 10.26 513

%520

via)=0.32ms
$ | /mV
r /mm B=072T |[B=066T |B=057T |B=040T{ 8=020T

9.05 2.4 2 222 1.96 1.4 6 0.7 8
1210 311 2.93 2.44 1.81 0.9 3
1515 3.79 3.47 3.0 3 2.3 7 110
1820 450 4.2 1 3.6 1 2.6 6 1.3 0
19.73 4.8 2 4438 3.85 2.9 8 151
2125 5.2 0 479 410 2.9 8 152
29278 544 5.00 4.3 7 3.12 1.6 6
24.30 5.5 0 518 451 3.2 7T 1.6 6
2583 5.6 6 528 4.4 7 3.4 9 1.8 2
@ {a) 6.2 2 5.70 492 3.46 172
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o, -TCHETEZEDTHEALH LA (239) 1

€=ij;.¢°=ocb&%
2 ms
Br _ —
dir)= Z [vio+ via } {6.1)

l12)

CLTHRMEEZE 1% EZANE LB TIBREEH>BDLEAONS. KX (5 1) B
TVi) RAEBRICBVCTRIAMNETE2 LR TSN b ~aDBRCBV TP
¢W=Baﬂa&ﬁ0.ﬁ§Q=bwzﬂﬁ LPFEST AL ENTER, £H2THA L,

BE»LE Imm ONBREFIEBMOEN#EIZ, COoOLICLTHEQPSHAELAERD
SR Bl THEAE V(A 0.95ms  DBATHES. 0.32ms  DEATH10% ORFET
—HLTE, EREOEACEENAZLVORIARIOBEENLOh LD L, BHAED
S /NHETTACLELICLEbDEBbNE, 1k, BAEROBECIRESEROBEK
WNTStuart MahanoT.®) Gardner &Lykoudis #ik$Rif THIA L7 @ OMFM
(Magneto—Fluid — Mechanic )’FﬁJ%ﬂCJ:Zab*ﬁﬁ?ﬂofﬁﬁﬁ?ﬁ@%’ﬂthqﬂiﬁﬁﬁL?%Z) Ho
& Lo

52 BEBLRCEZTHIEELFAREOLS

B A EAERODTIEREER NI Ly 2T 5270 - TOMNBEXHEOHLLLAF
ED9 OBORBCLY, TOMBRBFIABEBNOOTRAEV (2l HHETFEB ~DK
EHABTEICE - TRDI, N5 2B8LUELIGAELENOEKRTECH T HERFHEER
L HRREEALBEEEAGROBFRCDH D, REBEOT CHARMEORISBEORE
AEFUTVHOVCEERLTVE, 5K 5.3EK6.4CAFLEBENOLAEAREOFHM
Eyv Al OMEETT. CORBEHAOHBFONERO I 0FOUBETHEORBNPR I
WRECHF L TEh, BHKBTEBRTICLLTETHEILERLTV S,
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Magnetic Flux Density

X 5. 2 FHEEEHCEEEEOB&

#5.3 FEELEEHP, LHEREED OMK

r =0.90{al (=24.30mm)

B/T . D,/ mV

0.7 2 16.7 6 1359 11.15 8.15 5.5 0

0.5 6 1540 12,54 10.30 7.5 4 5.18

0.517 13.517 10.94 8.98 6.4 9 4.51

0.4 0 9.9 9 7.9 4 6.5 9 469 3.27

0.2 0 5.0 3 3.9 8 3.3 1 2.41 1.6 6
via)/ms 0.9 5 0.79 0.6 3 0.4 7 0.3 2
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Mean Flow Yelocity
5 5.3 FREEH LIEFYFHEE OBME
£54 HARESHO LETHREY (@) OBK
via)/ms ' ® ¢ /mV
0.9 5 16.76 1540 1357 9.9 9 5.0 3
0.79 1359 1254 10.94 7.9 4 3.9 8
0.6 3 11.15 1030 8.9 8 6.5 9 3.31
0.47 8.15 7.54 6.4 9 469 2.4 1
0.3 2 5.50 518 4.51 3.2 7 1.6 6
BT 0.7 2 0.6 6 0.5 7 0.4 0 0.2 0
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DAEXDPPIEOEELIZLALGZT RO EBbNE, BETHhE, COEHREBCHE
LERMEOFENCL > THETEERENORSITHREZELEE-THELVTEASL S, TOT ED
L, —u A ANEPERNSHTS PHBCLIBESEENHEEOWEE, HTS OfADD
CBH A= L EBROEERNFEL2FOEBETNETLIOIENbME, T LTIDHER
EKelly okmgEERCEABOEROERLE G -K LTV S, KK, BRSFERER
HEORELEVWCEDD, ZOBEHBTHER S SO LS BHENRKIEYE LK ILE &Y
DEFAECHEBEREA5IA3LHYNARKRELE L T LEWIEBEALGNSE, TvH
LRBAAY, WBIA VELIVERNBIA VOLETIHEMESHPTHEP = » ¥ VOB
AR5 5 DL S ICEHEMLSD 5 0mV BEOBNMIBORRKTE, Zambonin & Jordan™
DE—505 5 7EBRPMiles LFletcher® Dy a170 o 7FALs 2 UhD, B
ATiER (5.5) OBILRILAES, '

0,7 -~ 0, +e (5.5)
AREPTORLES, X (56) 2NLT,

0% +2N0O,Z 2NO, +20, (5.6)
Rl cER (5.7)

0, +e -0 (5.7)
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MERCHAN L IT. BRCARSOBRECHB N TavE LABRRERNRE ZHIE
g RcHEERLE T, |



JAERI-M 84-090

(i

6 &k

HESYERBL - TR LZCNETOIENERERE I LHD L, DTORKRMES
hd GTRFRTRTOSYBROEHRPEREL > THEAE LTEBT 3, ) o
(1) B45AMEDLASUS -316 BELAMBHTS 0Res0 T, ZOoOABFNEMER
RN CEETAHIBICE - THET L2 EMolr)id, BHWPOL (r =0) OBUE2EE
LT, |
é(r1)=(Br/2)fx_rr+Va]
t<r<a (EARAR)
TEphand (§5) c ELBHsrcE L TLBREEOHMAYRIIMEHR, BEHEL
BT CLMEHRE, TR

(6.1)

teo_>>a (6.2)

DEEEBTRTHNIE BCKRTI>EEZLND (§2),

2) BBHENO= ¥ LBBCHRASERE, @BCIIBFRLEMICE-TH, ARER
Cr - ThEBEEMRTS0mY DToO#HETE, B—BEHCH LTR—8BRERN S
rDBEAEREIA—RBEHCH L TEME (HTS) oBECEKEL, HHELEZHED
EELLW (§5),

CHOOERD, BIBCLAEEEHAR (6.1) TRHLLE (BLHETH) EBEEHN
MEEILE s THATS, vial—bMHRBZEMWRBEINTN S,

BEAE T vy NAMME LTHEBERHEVABE, 8L LTEFlibe (LiyBeFy)
st MM E L TikHastelloy N %ONi BE&&0EONIbDLEZI 6N S,
CHESHURCEBIAZEHEERAE (550~700 °C)T, HELEFHCEIETHEOHR
AT 510, AHTRELAZD BSEERERE AL -7 X0 T ERBHRITCK
éﬁ@ﬁ%&%@ﬁobbbﬁ&@cnﬁﬁotHTSKié%%%%@é,%M@K@w—
7K$BE<T§1/2”%%E®¢ﬂw~f,$$§E%U77?41ﬁ%@K$6hw%
BEA BT LTHOC s LV ENBREHCHETIER TS RIBONIBDEEFALND,

it iz

ATEOEBICH Y, BREPORMATEOSIEIT > Ty & LEBERTAHA
LR aF s — HEBIERULUcEBBRLICHTIERERDEN, A EE
FT&afkdBtrersy — %E%i&fgétﬁfclﬁ]%ﬂlﬁgﬁfwb:ohmﬂﬁ?ﬂi KiE
MERCERH L ET, BECHARIORECHBATSVE LABRMERNAZE ZHM
FrRCHEHBEERLE T,



JAERI-M 84-090

2 Z ¥ W

{1) Uchiyama, Y. and Kawamura, K., J.Chem. Eng. Data, 26
407 (1981) .

(2) mEEFEx, HAME, (1242 N 2, (1981).

(3) W5 B, BEEHE. FLERE, OXeEFERE. (6], 610 (1981).

(4) Coulson, J.M. and Richardson,J.F., " Chemical Engineering”,
Pergamon Press, London, 79 (1959).

(5) Samsonov, G. V., (ed.), " Hand book of the Physico—chemical
Properties of the Elements”, IFI,/ Plenum, New York, 283
(1968).

(6) Morey, G. W., “The Properties of Glass”, 2nd ed.,
Reinhold Publishing Corp.. New York, 282 (1954).

(7) Miles, M. H. and Fletcher, A.N., J.Electrochem, Soc, (8
1761 (1980) .

(8) Tsunekawa, K., Kawamura, K., Kato, Y. and Furukawa, K.,
Denki Kagaku, (33, 317 (18983).

(9) Samsonov, G. V. (ed), * Hand book of the Physico— chemical
Properties of the Elements”, IFI,/ Plenum , New York 282
{(1968)

¥ Boyd, D. C. and Thompson, D. A., * Glass” , Corning
Glass Works, New York, 828 (1980) .

(1) Shercliff,J.A. AERE X/R 1052 (1952).

12 Tsunekawa, K., Kawamura, K., Kato, Y. and Furukawa, K.,
Proc. First Int. Symp. Molten Solt Chem. Tech., Kyoto,
107 (1983}, '

13 Kaye, G.W.C. and Laby, T. H. *“Physical and Chemical

Constants and Some Mathematical Functions”, Longmans,
Green and Co., London— New York, 90 (1956).

4 Gardner . R. A. and Lykoudis ,P.S., AIAA Paper No. 6§9—-723.
(1969).

(15" Kelly,E.J., J.Electrochem. Soc.. (7] 987 (1977).

8 Zambonin, P.G. and Jordan, J., J.Am. Chem. Soc., (9)

2225 (1969) .



