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Estimation of the Effects of Alloving Elements

on Molten 5alt Corrosion

HEolZ e
Dalian 116023, China
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g ZE0] HE2 EFYE, LICIHAME Mol T2 S E5EHT =2 HAHESE UERAH=H
EZTEFE, LICI-Li2OoH A= Mi, Fe, Mo2] Waldo] =4 LEFFLEH 822 A2 E8 4, LiClH
e Incoloy B800HEF Hastelloy C-2760] =2 WaldE UEIWHR =W, ZEEFYH, LICI-Lix0H
A= Fe-base ©2% WAHE0] Ni-tase 2 HET =4 UENRTH £5 49, LiClHA = 880 ¢ 714

T 27 Tl BAELZL = 2F7 Z0Mls AEE URlHe L ZHEEY, LIC-LiOHA =
T80 CAA EEEH OE RaELE] S LI, 780 ¢ 0lAHAE BRAEZLIT ZHE]
S7151E 0 ZYE Y, LICI-LOHW A = BAZ0] LiCFelO8t Nig] 24 227 HAT AL

Abstract

In cazse of pure metals, pure metal of Mo showed hizgher corrosion resistance than other
metals in molten salt of LICLl, and i mixed molten salt of LICI-LizD, pure metals of i, Fe,
Mo showed higher corrosion resistance, In case of allows, Incoley 800H and Hastellow C-276
showed higher corresion resistance than other allews, and in mixed melten salt of LICI-LizD,
Fe-kase allov showed higher corresion resistance than Ni-bkase allew, The corrosion rate
increazed slightly with an increase of termpersture up to 850 °C in molten salt of LiClL In
mized melten galt of LiCl-LizD, the corresion rate increased slowly with an increase of
temperature up te TR0 °C, but akowe TR0 %0 rapid increase in corrosion rate was observed,
Corrosion products of allews in mized melten salt of LiCI-LizD consisted of two phase
structures - LilCrFells and Ii,
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A AEstEs BN A E(enucible test)E S 0]E51HETH B8 30 FAHANE YA A BES

5 235390 2 d3xdA AFES A2 Hastelloy C-276, Incoley 800H, Inconel 600, Inconel
01, A A 2% Fe-18Cr-27Ni 5 5 ] 01H, 01528 T 2EE Table 10] LERASITEH AJE =2
3= 15 mm W) = 20 mmiH) = 25 mmiT) 0Ith BAAE & Ad AJHE W HolHz |
Oistd S/ 3 oRE L2 2R £ Jd2AA A8y RAE 4530, E8 4 LiClY
T E89, LICI-LizOE ZH2h U204 T 20 g8 91 AlEs &3 J3H BANEE

Wetilh RABASEE 650 ¢ ~ 850 ‘o] WelolH 3 2200 2EE HWstgon, RaAY

FlH BAEES yHHED S=225) oESE AT & HAZAH ZAEHIE 2590 2alAH
HEe B DiMEIE BE AEe 5 S8 BEHAES FE FAEDZE, K4 PR 9
EFMAE AMESHH Zah . BAgtdn)

Takle 1, Chemical composition of allovs

Al Chemical compesition (wtSs)
¥ C Fe Ni Cr Mo Co W
Hastellow C-276( 0,006 525 h9.24 1554 15 43 0.13 384
Ineoloy 800H 00T Eal 3134 2182 - - -
Inconel 600 007 9,49 T3 66 16,30 - - -
Inconel 601 0.03 Eal 603 &2 h - - -
Fe-tase-#5 003 bal 264 174 22 - -
3. 233 9 ug
11, #2548 BAxn

289 LiCIlA 25 Azt A Ho] o3t Fe, Ni, Cr, Mo 12]2 Co AWe] 3% =HB
Fig, 1o] LIERASCH Fig, 1014 BE Hlgh Zo] Mot ol 2EEsiodE Ra%si} 7ig &
A UEFReD, T2 2452 650 ool 4= 2 alolsh gloLt 750 ¢ 850 ‘colHE Co, Fe,

1-_'E|'_

Cr, Ni2] =2 & RAZLDI @2i3s A2E UEEL Fig 25 08 = 283,
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LiCl-LiOof A 25 AlZF Balo] 2|3t Bals: 2 E UENH 204 650 cH = 24 =553

1=

BiAZ FANME 2 a07t g H2E UEIEDE L 70 ot 850 cold = Ni, Fe ¥

A&7 02 W2 Aoz UL Fig 1 Fig, 28 U@ BEH =HEEF Y, LiCl-Lizod A
EFE LCIHA HO M23, 257 ZS5+5 B2 717 3 W 860 ¢H A

=3
= ZYEEEAML BALE I LICIHAY HOE 3 ~ 08 kA= 1S 9 5 Ao ojZd &

I ol THREFHolN BALTIE 29 Fe, Ni, Mot 12 Wishado] B4 Crg 74
d22 st 5 289 N2 23 A M I Fe-18Cr-27Ni(Fe-base-#5) Y2 BASHS
ZAEIRAT

EMf 2L}, BAEL L Incaey 800H2 Hastelloy C-2760] 21 L2 2=z UEIIoH,
Fe-kase-#5, Inconel 601, Inconel G002 =52 BAELT I} @IlA = A== LEFGCH 0)F T
o= BAZL = AL BASHN B9y Fjor AHAEL Z Eg3, LiClHAM B4

HFL7 HE Fes base® T 2 Mo TEF 22 Hod BASEI Lol RASEI W
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Fig, 40 0] ¥=28 EWEE Y, LiICl-LkO BAAME ZEUE UEHARIL Incoley 800H}
Fe-base-#5 22 BT 2 21 2], Inconel 6003} Inconel GBO12] BAEET I @WE A
Z HO} Fe-base ¥20] Ni-kase W BT WAH0] £= 3= & + 20 ET Inconel 6013}
ARo] H]£=5t Mol EX?t =2 Hastelloy C-2762] 2AEL 7 4 ME A SF Hot Wi

= =ZHE LiCl-Liz0o M 22 25 Jt
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Fig, 33} Fig, 43 ¥ID#H B9 650 coldl = 8837 2S7ol4 RASEE 2 HjolJ} @
oL} 259 Z7l] Wet TUEEY, LICI-LiON A BAZET 353 Soketod 850 colAE
LI A BTH4 ~ 10W W2 RUSEE UERAHDH 03T 2o A2oly 39 45K
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13, 34 RaE 2
Fig, 5ol 780 ¢, =8 , LICI-LiZo2 2 A 25412 BAAE 5 Fe-kase-#545 Inconel
o0 AlEREHL X4 FE ZNE UENH AT 0§ H28 RaZE22 0 Z0] LiMDSH Nig] =

=z TEFL

Fig. 60 THES, LICI-LLOOIA 750 'C, 25412 RAAE S AHRAS EPMa 4 &
HETME UERATH $AES 2HD GRS 2 ZAS VBRSO, EPMA 242D

dHS JH HE Nt HEE #E Cr, Fe 12]d O Z&7F 2 22 Bof LT Fell:

ware] 7]Z0] WY AL B 4 YU TTEEY, LIC-LLOKAE 221 B2 Ao
N WRE 2az0] 0I5 WRol Aol HIT HAS RAWS 270o)E 2B By
ElLt A12he] Pl TRt AStEolA Ni

Fig, 701 Fe-base-#5 ©3¢ TLEEY 243 729 EPMA JTS UEHAYCH B39
U Inconel 600(Fig. 6)3 HAHT 248 222 UEhfglen, EPMA 24283 015 242 2
2F Li(Cr Fel0q82t Ni2® ZHE D SITE

Fig. 61} Fig. 7= Hlusi BH Ni-base = olA Nigl 4A7T 310 d5dH =¥ @$2H,

MNi YAtet st Alolo] 21Ek Bo] Z2HE

e

o

ob & ol EFTEEY LiCl-LizdoA 2
o

B2 HEE 0]2 ool 2 FI1E Ed#l(basic fluxing)?] 2

@8], & AWl HAE Cra0s Bxuro] 0¥ gl 9H25HY Cro 8 HEsld E8geE EifEL
O & E89oM LUCINiFe):®] Bz 0} dsgs = oy Jtado s malzo] o8}
= AlEdA = AEH LilCr NiFe)o.H A Niol BE5W LilCr Felooot Nigl 24 £ H-4E
= 3TAE LErET

Lib0.2] UL = 481 glem®10], Nigl UE X 80 gfem®0)P 2 Nigl H£2 0l5h HA0|
2a510] NiZb AEHE Ajojo] 7] 20| HHEE Ho® TOET] TEbM Niol 43%0| RELE
J1Zo] WO, RASEI} 271 2oz TOEN, o] RAuw2IR2E B A LE

828 + 5tk

o

W Ni-base H30] Fe-base BT RASE 7 s H4it
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1, 89, LICIHA = Mo2] WA-E0] 21 F4, Co, Fe, Cr, Ni &2 2 WaH0] RiAl=

= LEFHL.
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2 EHE . LICI-Li20l M= Mi, Fe, Mo2 WHAE= E3, Cr §7] Cofl Waldo] 71 4
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, LICIH A = Incoloy B00HSH Wb T E7t =2 Hastelloy C-2762] W&l do] 213 £ 2
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Fig. 1. Corrosion thickness of pure metals in molten salt of
LiClfor 25 hours, as a function of tem perature.
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Fig. 2. Corrosion thickness of pure metals in molten salt of

LiCl-Li,O for 25 hours, as a function of temperature.
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Fig. 3. Weightchange of alloys in molten saltof LiCl

for 25 hours, as a function of temperature.
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Fig. 4. Weight change of alloys in molten saltof LiCI-Li,O
for 25 hours, as a function of temperature.
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Fig. 7. Microstructure and EPMA analysis of the scale on
Fe-base-#5 corroded in molten salt of LiCl - Li,O
at 750°C for 25 hours;
(a) microstructure, (b) line scan x-ray analysis of Ni,
(c) line scan x-ray analysis of O.
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Fig. 5. X-ray diffraction patterns of the scales on alloy specimensin molten salt of
LiCl-Li,O at 750°C for 25 hours, (a) Fe-base-#5, (b) Inconel 600.



Fig. 6. Microstructure and EPMA analysis of the scale on
Inconel 600 corroded in molten salt of LiCl - Li,O
at 750°C for 25 hours;

(a) microstructure (b) line scan x-ray analysis of Ni
(c) line scan x-ray analysis of O.
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