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Impact mechanisms and control of typical impurities on high—temperature
corrosion in molten salts

LI Jia, LI Qi, DING Bokai, CHEN Chenglei, GUO Jiajun, WU Yuting
(College of Mechanical and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Molten salts are critical media for concentrated solar power and fourth—generation advanced nuclear
reactors, yet severe corrosion restricts their long—term safe operation. Unlike passive protection, this study explores
an active anti—corrosion strategy focused on molten salt purity regulation. The corrosion induction mechanisms of
four typical impurities—hydrogen/oxygen—containing species, anionic impurities, metallic cations, and organic
residues—were systematically analyzed across fluorides, chlorides, nitrates, and carbonates. Results indicate that
these impurities accelerate material spalling and intergranular corrosion by shifting redox potentials, compromising
passivation layers, and participating in multi—valence electron transfer cycles. A bidirectional sensitivity difference
between the corrosion effects of impurities and molten salt systems is identified: on the one hand, the corrosion
pathways induced by the same impurity are highly selective across different molten salts; on the other hand, there
are strict absolute boundaries in the tolerance thresholds of various systems to specific impurities Consequently, a
synergistic control strategy is proposed, encompassing source purification, selective component retention, and in—

situ alkalinity regulation. This review provides theoretical and engineering guidance for the development of high—
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purity, low—corrosivity molten salts and their industrial applications.
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Table 1 Typical molten salt systems and their current

applications
fREPEIE AR 7 FH 45 PRI
ZIGHRRER (Solar Salt) CSP Rl AL K
FALER (FLiBe/FliNaK) MSR JRBUHE B
SV IWE & v Xt et N N A 1 (S W A [ E7 N W =4
TRIRER /2 ALY Tt hah FEL AR/ TN 3 DA E

LRI, [ A A1 S8 16 ol [ R 2 8 1 K
Bii i 5% AE B AR 22 J5) BR Tk 3 B 4 S8 B
— 7, RS TP Cr ALLW Zr ST R Y
LS & N I e TT R VS o N =l B =W
(H Cr205,AL05) , 3X 48U A0 B RE BHL £ 25+ 97 8l M
T4 T Pl PR 5 5 — D T, ) 45 5 - Mot O 5l ) B
SCARTT AR A BOR | 7 b4 ) 3 T ) 2% B 5 B Uk 2
(environmental barrier coatings, EBCs), 4 5& %) 4 i 25
SR PR B4 TR T AR kM 2 431, fH gk 2t
WFFEAEAE 220 1 6 o P R 93k, RV R 1) B 2
A" SEBR b K ERAE Tk S B DL S S bR
ATt R, LT JO ik sk o 23 TR K 0 AR R

A4 J B B 1 2% T <6 Jis PH 5 2 o L et/ 8 A BIL
FRE S, O SREEERY], R R ppm SRR
2R 3, o A DA i B S R e R Y SR A A DR R A
T2 (pO™ ) LA K& bl = ) (i s g A oA, 1 T
5 R B ) ) et ot T e, A i 2
b 2 b AR BT A AR E AR R A B o
R

RS T4 b 1A 4 S By 97 SRt , 223l U A
A4 i A S5 e B8 14 7 5 JEL B, A Ml R v R B
AR AR R S S RS T
RO I BRI TR B A LB ROR A
T HE el 0 S B X, AN R T4 19 4 Jm A
R (RS2 BB B 050 R K 22 R BR T —J ik
o3 SR RE 24 T, Bk = — B RENE B BOAN [R) 628 (23
B ZRIRRIE LB RGENE RS SLHEK R
% JECTEAS [ PR B 1 PR 14 52 B2 B A ) et 3
PUHIAF AR 35 25 5, X B RHLAG 1 AR U 0] 2% ot
PEH B E AR 2 R o RSP, d Tk =
AT #9052 A BR S S, TR A 2 S B B2 Al Ak 39 i ik
A BAA AN R R S RN I T R AL

BExF IR BUR , AR M —E RS
R e b 2 o 42 T 5 1 g B HE S o B9 AL 22
-5 H A A3l g S B e R T L PR 2% S
R0 A SRR R T R m B T DL
RIANUFEE DU . SCPERE AT T8R4 R AEA
[a B 2 DXCTR] P9 B9 T o Je AL, B A R T AT
Qe 30 b A R R A L A T A R 3R B
Jm B ST o AEIER b AR SCPRR A9 T IR R
Pretvgede Ao DOTE UL B Al o i g, LS FH
W S 2 A0 BB E HAR  adx HARTR T
R B B ALRE , O i Al i U A R A, DL
ZRENAEIEL M RS KR E s AT P it —%E
REE RIS R RS

1 B AR Sh IR R W ARAE S A AT b 4

= =
a-#r

\{

.‘é’_\\

FIRT, 75 TR ORI P A 6 5 2 A TR
VAR BRIRER R RER U ORI . i TR LIS ERAY
PAEE T2 AN AR R, AT X B 14 A i ke C B gl



5 XX

www.hgxb.com.cn c 3

PR A B AL B MES R PR E AR S TO 2R ) I
FRIRET P A B AR JEE b AT oA ) AL A A A B L
255 TR B I e AR 0 4% 8 o

XERERLE L BT $E , — SO I R IR R B
PS5 RIS e Brdn 2t 2 froR

K2 BOBEHERXERYES KA LS

Table 2 Comparison of key thermophysical properties and applications of core molten salt systems
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Table 3 Corrosion behavior of three stainless steels in

nitrates at 600 °C""!
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Table 4 Corrosion behavior of typical metallic materials in chlorides at 700 °C"™""
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Table 5 Corrosion behavior of materials in Li.C03:~Na,CO3-K.CO3 at 650 °C"***
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Table 6 Corrosion behavior of different materials in
FLiNaK at 750 °C"*"

J& Tl R/

(mm/a)

R X oA

N N kG BeF ) I‘j]: AL
316 AT 2.500 ~ 5.000 TTH&M*MHQHT@W&& Lol
AL
Hasyelloy N 0.010 ~ 0.030 F§AIK Cr 7 s A il FFhiA %
BREIEG & AR TE BRI B i 1)
GH132(A286) 0.800~1.500
(A286) P s

4l (Ni 201)  0.005 ~ 0.012 FRIS Tl e 5t , {EATLAR 5 88 451G




5 XX

www.hgxb.com.cn c 5

FHEREEG 4 MG S TERER IR 1Y S L) 2
AL FE A JE i AR 2% 0T | S A R el 22 B Bl
FR JE5 ek R S MR RS A4 JE e U™l R 24K
& Jm A AE e i SRR T R R s AR e MR 22
T FE B (4 4 J2 AR A 2R K A TE L IO
BOE i AR 2 R A E b R BB TR ER4H 43 (I Cr)
e T R T 5. I H X — i
PERE A S () O G , AT & R EER N AR I
SRR R A ARG L A A B RE S SR A —
T 5T R W], FE#AS FLNaK JE SRR R KR 451
B4 AT B 1ok 1 RE SR B o B 8 A L AR, R
Tl 3 R = BIECAK YR K < Inconel 625 > Inconel 617 >
Inconel 600 > Incoloy 800 > Ni 220 > Hastelloy N >

Incoloy 800HT . A, S5 BHa IR 5L , SR ad i
FE G AL T A TR S T2 F B s SR e B A A
R LA A E FLINaK Hh % i ol i 56 0] D) AR
£ 0.05 ~ 0.2mm/a, X —E{E AL T T FE 5 H BT g 2
Z G Z P

M RGBT AT LAt DU SR Tl s R A
TR T il H I BT 8 A 2= vk T e, T AL B 25 S
S S R T U M R B [ R R 2 AR ok
HLER 5 BB 1ok 28 B A AR J X3, 3k U 288 0
RO AR B AL EESES T T 5 — X LU B, UL SR
7o X —XF L0 R I S A 43 BT 2% B0 AN [R) 45 26 1 &
JE AT A A Sh AR B AR AL T AR

R7 HRHABTIESERAERRVIELS ST

Table 7 Comprehensive comparison of intrinsic corrosion mechanisms in four typical industrial molten salt systems
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Fig2 Schematic diagram of typical C1” = SO4*" anion—coupled synergistic corrosion mechanism
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Table 8 Comprehensive comparison of various molten salt purification methods
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Table 9 Analysis of core impurity control thresholds and corrosion failure mechanisms in typical high—temperature molten

salt systems

IR ATV =4 Pl #ok JE A SR 434
ST <0.03wt.%  GIRANGENR I i 5 5l
H>0 <200 ppm  EEAART | & PR KUK , SR S B O S I PRV | B IR A A i AL o
et EAJE(Fe.Cr) <50 ppm B BIML R , BTl
BRERR(S04) <100 ppm & FhIANE S AR TE
Y <0.1wt%  IEFEEHE, BEPE A
OH" <50ppm 5 CI- BrA{EHh A Ak
Rl FeX/Fe <50 ppm  SUIRIER SR ZERR LN , in T BE R U A
S0 <500 ppm (RN 0 A ATk
cl- <0.1wt.%  WEREALREL, iR Sk
378N H.0 <200 ppm KA IR K AR RIS A A2 T
RYEY) <001 wt%  SEIERIN IR
H,0 <lppm  BRE=RR, Il oh
A orm(07) <200 ppm By K 4 JE B ES A OMER EUAL I TTTE | 5 B B A5 IR 2E a8 KRR ] ZE T ol
L T 4R BT . ol BT [T .
ERid7) < 10ppm  SIRZMBIMAEAGALN , BLELER SN B FM Al g 72 , 250 S SEAA 0 3R A PRI 75 e

(Fe .Ni.Cr.Cu %)
S04* < 100 ppm
PO <30 ppm

5 it 0 e 5 A B
PR DI I] BEI A Jm a8 ot




5 XX

www.hgxb.com.cn < 17 ¢

23 LTI, A T e i A A 0T 2 o R %
S, LA R bRt i AR S SRR R B E ol i
MRSk A BELWT | 22 SR L Ak 55 S 3 3 il 4 A
SEE BULL S TR, RERS AT AR AR AR 2 DAY o g o 1 4
Jo AR5 HE , I e HG 1 DG 7 A L A R AP M B 4 4
I3 Ak, DT S8 55400 ) R AE 2 5 4 1 B T I ok et
P o X R 50 M0 45 M Ao Ak v i AR A5 T S5 11 O B 4%
fif, BRI T — U RE R G KA i i
AE T 2SR AL R s TR O

4 RAES5REY

A SCIEME T A% Ge 45 0 b R 18 5 2% TR )2 5
B 50 B 5 LB 1) JR B, BB 1 A O RIS UE T
DS ER AR A 2% JoT 0 B 3R 4 SRy A0 1 3 BB S SR s
PRI AR SR HF R R S ik TR &k DU R LAY 5 R A
RR LA TR T 24 2% 9K 30 19 5 AL ], 44
AT R RSk AR e I LA R A 4 1) A
SRS HIFISHESS . FEEEBWF

(DA T 2468 B HLH 5 2 520, &
SRR, A E AL T A E R
T Bt/ R HLYBR B A DU R 28 4= o, 25 & 3
ARG 4 i B AL 5 R B R A AR R . I
JE AL ARSI AE R, 2R 29 A 1 fb2e 58
2z B p ) A

O 7 R AL SR LAY 55 IR RS < g L f PR 2% I
(4 0. Fe** [ Cu® 45 ) & m i sh B AR L 007, 3K Bl L A
G e RERTIE A K0 I

Q@ F MBI ) T SR B A A
JIT 75 S 0 R 0 O 5 e O Xk, BRI
B Cra05  ALOs S5 B0 B ARG I Tl 9 25+ (Cn
CI FO) =i 2R 3%

@ ZMELEE TR T RGN Fed*/Fe? |
Cr*/Cr?* (NiZ*/Ni® 85 A8 A B XA Bl A8 fh 3 Sk, 4
BH B 2 07 F, - 2 M A By 28 B X, R ol 1 A 5
[ i, {78 ok L 3 B O o

TRy S TR) b 2% JoORT AT A B4 i AL
PRAEAN R £ AR R v AT e FE e Bk o i an , it
H,0 7E S bR & b B 4K i A2 i HCL, 51 & iR
PEVS AR B b s AE FUAL A R b, H,0 B2 0258 i
T VR 52 2 L it 235 400 Ok [ 422 412 1 45 KAy b 8} o0 220 i o
BRI 2 AN, AN R SR AR 22 0 4% 2% R 0 A i 25 1 41
FETET R AL X SRR o AN, SR AL I Eh %) 3 4

SRR P fi g |, T SRR X /K B 4 ] 2R B ™ . X
— 22 S AL R R BT R B B SR B 2R
R SR R R 2B A i BB A A

()M T 42 A9 ) 3 3 By 6 5 2l A0 9 4% 07
o BEXTAR B A v S 2% 1 AR SCUA 94 -4 4
MK T IR Sk Al A 31 25 53 8 5 VO P 31 7 Bl
JEE R AL I P ) B[R] T TSR . e i W B A S O
5 PR ER T an 5 1 i BH S 1 K IR A SR
AR R BA R ARV RE— T, RG]
NG i R N R S ks % NI SN W A =N )
JGEEB A ARG FET R 5 Tt 5, s
IR IR 2 TR A ERINGR) L A Mg Ca 55 45 J@ B
[t , 75 2% SR 5 DI 55 5 s ) SRz, JE AR E e
il P e m e a Y. X — AT LU
ROEBRA T2, 38 w] U AR A i 2 B e £k
AR o B m i Al IR R R R AR
T RE S IR B LA SR Ak I 7, X A2 R e
A TR PR S BN A

et b 3R A IR R R L BE 8 5 AS A e
REG Bl 5 SRR AT B T, A7 S5 P AR i g e P A
T B PR AR . X — SRS RO AL S AE T AR
T — B2 T B MR 45 G W A2e 5 Ak
2 M7 B IE I T2 RE LA R ook
KR RGN e R IR AT R
PEBIfRITT 5

JRURE B R AR o AR AL 5 R AR ) A7
FEC WU R 3%, (L TR X 25 D A% s 1oy HE 15 % e
ZHLCSP B M I 5K, AR AR 5 i SGTE A
TILAZE

(D FRE Y FE 2 Tl $h 1A 3 1Y 2% 57 4% i B 3
JE , B AN )32 A 00 At 8 et B8 6 2 AV 349 )
THIZR B A VFBIE . S38h, W WO LS
— PR A 2% T )R I00 Y F AT b 2 DA A A 2
SFGPE BRI, A AR i T 4 P Al K
oS A5 I N LS PR T EAT A NS

(2) i BB il AL PR 22 U5 T i 25 A R S 0,
DU P20 #h 7R S Bris A7 IR T A S A7 R85
R R W% 85 T 2R T R o Tk 7 5 et 4 B 2R DAy £ TG
for o AN T g il P AL S BB | AL B s
WOLTE T i 2L BOR S SRR L i A e
ek 1 R o A T A S I R AL S Bk
SE AL SR LA R 2 J b A o B 7 R M

(3) g M Fhs 9K 8y ) RE A 2B B, 5 LAL



.18 -

fb T

o
¥

Ejte XX

e ] SR AR ORI R R G AL S
JE ot 2 25 4 sl 25 B Y AT LA S R A A
TN R GRSl S P ER BB R G, (A R AR

4

E A% A Bl e 00 KA a8 B RS T kb ST 22 b, S

PN B £ T S Al A AR Bl 25 SR RE B T ) 5

() TR Re AL T ) i, B S0 Al G Tl

AR R AR (R BEAE IR SR ol b ae 5 R4 &
THT B PR AR, I B 5 e -5 P~ 0 ) P4 e Ay
RS G G A R BUZ B

S 3k

[1]

[10]

[11]

TP, REVIE, MR, AF . M IARS R A SR AT ST HEREL)). £
B RRIR, 2025, 47(12): 14-24.

Jiang Z L, Xiong Y X, Bai Y L, et al. Research progress in molten
nitrate salts for thermal energy storage[J]. Integrated Intelligent
Energy, 2025, 47(12): 14-24.

Agyekum E B, Odoi-Yorke F, Alkhrissat T, et al. Molten salt
reactor neutronics and fuel cycle - review of advancements and
potential future research directions[J]. Energy Exploration &
Exploitation, 2026, 44(2): 1083-1120.

Ji C, Yang X M, Xu H Q, et al. Advances in molten salt-based
nanofluids: Thermal property enhancement and applications in
CSP and power systems|J]. Renewable and Sustainable Energy
Reviews, 2026, 226: 116360.

Liu X, Zhong Y, Li J L, et al. A review of high—temperature
molten salt for third—generation concentrating solar power[]J].
Energy Science & Engineering, 2025, 13(2):456-474.
Pavon—Moreno M C, Lopez—Paneque A, Gallardo ] M, et al.
Critical assessment of migration strategies for corrosion in molten
salts|J]. Materials, 2025, 18(16): 3804.

Patel N S, Pavlik V, Bo¢a M. High—temperature corrosion
behavior of superalloys in molten salts - a review[J]. Critical
Reviews in Solid State and Materials Sciences, 2017, 42(1):
83-97.

TREL B, R, SRS SRR AT MRSk
(T). FERn 538 KA (05 42, 2025, 45(11): 1637-1644.

Yu Z Q, Zhao Y C, Lan Y B, et al. Research progress in molten
salt corrosion behavior of high—entropy alloys[J]. Special Casting
& Nonferrous Alloys, 2025, 45(11): 1637-1644.

Heo J, Jung J, Park T, et al. Self-adaptive MgAL,O, spinel layer
for enhanced corrosion resistance of alumina—forming alloy in
molten chloride salts[J]. Corrosion Science, 2025, 256: 113262.
Stoffersen B, Cooper D ], Jellesen M S, et al. High temperature
corrosion and oxide scale formation of nickel in molten NaOH at
various basicity levels[J]. Heliyon, 2024, 10(11): €31995.

Dong L, Wei X W, Liu M J, et al. Boosting corrosion resistance of
environmental barrier coatings through surface aluminum
modification against molten salts[J]. Corrosion Science, 2025, 244:
112646.

SRR, M B mAY R R s KRN RS, fe Tk
£, 2018, 37(7): 2455-2472.

Zong G Q, Xiao J C. Advances in the preparation and application

of fluoride molten salts[J]. Chemical Industry and Engineering

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Progress, 2018, 37(7): 2455-2472.

Peng Y X, Bawane K K, Liu X, et al. Unraveling impurity—
dependent morphological and chemical evolution of Ni - 20Cr
alloy in eutectic LiCl - KCl molten salt [J]. ACS Applied
Materials & Interfaces, 2025, 17(19): 28764-28776..
Trubcheninova A I, Abramov A V, Alimgulov R R, et al. The
effect of microstructural changes in nickel-based alloys on their
in molten halides: a consideration of

corrosion resistance

prospective structural materials for molten salt reactors[J].
Applied Sciences, 2025, 15(9):4753.

Ma L N, Zhang C C, Wu Y T, et al. Comparative review of
different influence factors on molten salt corrosion characteristics
for thermal energy storage[J]. Solar Energy Materials and Solar
Cells, 2022, 235: 111485.

TG, )R, TR, S BT BUARIA R TR LA ER AR A R
[J]. i RERL 2 S5 HR, 2018(4): 682-686.

Sheng P, Zhao G Y, Xu L, et al. Thermal properties of a low—
melting—point nitrate molten salt system[J]. Energy Storage
Science and Technology, 2018(4): 682—686.

AR TR AR s TR A L e A B S A A R RIT Z (D],
JEnt: AL T %2025,

Zou Y F. Research on high temperature molten salt composite
heat storage materials with low melting point and wide liquid
temperature range[D]. Beijing: North China Electric Power
University, 2025.

Oskay C, Grégoire B, Meilner T M, et al. In—depth corrosion
mechanisms of Fe— and Ni-based alloys in molten solar salt with
varying extents of chloride and sulfate impurities[J]. Corrosion
Science, 2025, 247: 112775.

Wang Y F, Wu H, Zhou W T, et al. Thermodynamics of corrosion
products in molten nitrate salts[J]. Journal of Nuclear Materials,
2023, 587: 154713.

KA, AE G, R, A R E A RHE I IR R PR
(B3 A TR R, $U L2, 2020, 49(18): 51-55.

Zhang X W, Yang D P, Tang J Q, et al. Research on corrosion
behavior of typical metal materials in molten nitrate salt
environment|[J]. Hot Working Technology, 2020, 49(18): 51-55.
Wang G Q,Zhang C C,Ma L N, et al. Dynamic hot corrosion
behavior of austenitic stainless steels in binary nitrate—carbonate
molten salts at 600°C[J]. Solar Energy Materials and Solar Cells,
2025, 285: 113533.

Villada C, Ding W J, Bonk A, et al. Engineering molten MgCl, -
KCl - NaCl salt for high-temperature thermal energy storage:
Review on salt properties and corrosion control strategies[J]. Solar
Energy Materials and Solar Cells, 2021, 232: 11344.

PRAEAT, BRI, SR, 45 . 3108 SRAE ALY IEEL T W S 1l AT
L5B4(7]. #9k, 2025, 60(10): 144-155.

Chen W Q, La P Q, Ma C, et al. Corrosion behavior and defense of
310S steel in molten chloride salts[J]. Iron and Steel, 2025, 60
(10): 144-155.

R, S, AR BN R AN IR BTG e B MeCL2 Wi T Al-
Mg—Si 45 46 19 JB5 S A7 A [C 1/ vh el e A5 B e 2 2 g b vl A 2%
B Ty 124l 22 51 2 o g ok e A 2 RO 12 4k 2
Bi4 2012 FARAELIB AL . 2012: 113-122.

Tan X, Cai C, Li J F. Corrosion behavior of AI-Mg-Si alloy under
MgCI2 droplets at different humidity and initial concentrations[C]//
Division of

Chinese Society for Corrosion and Protection,



5 XX

www.hgxb.com.cn

.19 -

[24]

[25]

[26]

[27]

[29]

[31]

[32]

Corrosion Electrochemistry and Testing Methods. Proceedings of
the 2012 Annual Academic Conference of the Division of
Corrosion Electrochemistry and Testing Methods. 2012: 113-122.
ATKHE, AL, M, A AR AR ET R A B R R
B BEAT ICY o [ il 5 By AP 2 Tl AL 2 R Ry
BT 2. 2008 4F 42 [ g il L A 2 B st i 2 AR 38 i
SRS ESE . ORI AR TR kL, 2008: 33.

Zhu Y Y, Li L, Wang C, et al. Study on chloride ion permeation
behavior of stainless steel by scanning electrochemical microscopy
[C)// Chinese Society for Corrosion and Protection, Division of
Corrosion Electrochemical and Testing Methods. Abstracts of the
2008 National Academic Exchange Conference on Corrosion
Electrochemistry and Testing Methods. Xuzhou: Xuzhou Normal
University Press, 2008: 33.

e, T, 5 R Bl WL ] A3 S R i e RS
(Y7 R a5 By 2 e J b A 2 B Ty vk 2 5 2,
L TR, AHLEHUE G AR E R A 5000 % . 2018484
Il b oAb 2 B 7 62 R A I 2 1 SCAR . T PR LR 27
FEI G52 o i BB B < 9E 529 2018: 340-341.

Zhang B, Wang J, Ma X L. Transmission electron microscopy
study on the breakdown mechanism of passive film[C]//Chinese
Society for Corrosion and Protection, Division of Corrosion
Electrochemical and Testing Methods, Beijing University of
Chemical Technology, State Key Laboratory of Organic—Inorganic
2018 National
Exchange Conference on Corrosion Electrochemistry and Testing
Methods. Shenyang:
Academy of Sciences; 2018: 340-341.

MR, A, TRk, . Q23S AR AR IE S CLAUA P Y
L AT . Hh S B e, 2021, 41(4): 560-564.
Chen T C, Xiang J H, Jiang L F, et al. High—temperature corrosion

Composites. Proceedings of the Academic

Institute of Metal Research, Chinese

behavior of Q235 steel in oxidizing atmosphere containing
chlorine [J]. Journal of Chinese Society for Corrosion and
Protection, 2021, 41(4): 560-564.

TR, T, 2R, 4L 12Cr MoV 075 B 42 8 i 2k Hh A0 S
AT A HUAR TR, 2018, 42(11): 1-5.

Wang G, He J J, Li W, et al. Corrosion behavior of 12Cr MoV
steel in alkali metal sulfur —chloride salt[J]. Materials for
Mechanical Engineering, 2018, 42(11): 1-5.

LG, SILF, BN, 5 AL ZE S AR b i R AT R
S A EHR ST, 2005, 38(6): 11-13, 20.

Ma H T, Guo G F, Zhao J, et al. Effect of a small amount of KCI
vapor on high temperature oxidation behavior of pure chromium
[J]. Materials Protection, 2005, 38(6): 11-13, 20.

T, R, =, . RS SRR R AT R
WFEL. MR F 4, 2014, 28(14): 109-113.

Ma H F, Zhu M, Zhao Y M, et al. Corrosion behaviors of two kinds
of alloys in chloride molten salts[J]. Materials Review, 2014, 28
(14): 109-113.

Duan W T, Zhao T L, Hou T P, et al. Comparative study of
corrosion behaviors of SS310 stainless steel in NaCl-KCl- MgCl,
and NaCl-KCl- CaCl, molten salts[J]. Corrosion Science, 2024,
241: 112527.

Sun H, Wang J Q, Li Z ], et al. Corrosion behavior of 316SS and
Ni-based alloys in a ternary NaCl-KCl- MgCl, molten salt[J].
Solar Energy, 2018, 171: 320-329.

1T, %, RERE, & . IRABRFREL N DSC I 5 L A 4097

(33]

[34]

[35]

[36]

[37]

[38]

(391

[40]

[41]

[]. AL A%, 2011(S1): 197-202.

Ren N, Wang T, Wu Y T, et al. DSC measurement and specific
heat analysis analysis of mixed carbonates[J]. CIESC Journal, 2011
(S1):197-202.

SO, RO, R, 55 AR SRS BRIR R ke L A F
FE(I]. TAE AR, 2016, 37(1): 172-175.

Sang L X, Zhao Y B, Wu Y T, et al. Corrosion behavior of mixed
carbonate with low melting point[J]. Journal of Engineering
Thermophysics, 2016, 37(1): 172-175.

WA, FE R, B TR A SR SR BEER A 5 bR ) R
FEE AL REIC T E A M R 2, R A 2, PR TR
gy, E IS APPRLANE S rT SR (. It
HURRE AL, 2010: 166-171.

Xie G Y, Sui G X, Yang R. Mechanical and tribological properties
of hybrid reinforced polyether ether ketone composites[Cl//
Chinese Society for Composite Materials, Chinese Society of
Aeronautics and Astronautics, Chinese Society of Astronautics,
Chinese Society of Theoretical and Applied Mechanics. Composite
Materials: Innovation and Sustainable Development(Volume 2).
Beijing: Science Press, 2010: 166—171.

Fernandez A G, Pineda F, Walczak M, et al. Corrosion evaluation
of alumina—forming alloys in carbonate molten salt for CSP plants
[J]. Renewable Energy, 2019, 140: 227-233.

BT, RER T, SR, 5. OO EERRER o 4 IR R A
Fil R 3 2506 T R E (D], A BE AL 2 5 BOR 2025, 14(4): 1386~
1393.

Han X L, Lu Y W, Ma Y C, et al. Research on the dynamic
corrosion characteristics of ternary nitrocarbonate acid mixed
molten salt at high decomposiyion temperatures|J]. Energy Storage
Science and Technology, 2025, 14(4): 1386-1393.

Wae, AT, B, 45 . 2 P 2B 2s 2808 DA b A 33k
[CYrP ER 2 2 A2 SO 5 o 2 3 = e E AL
SR ET AR E AR 2R SR AR . R E R B L
i 7 LI 5B, 2015: 123.

Yang Y, Fu H Y, Geng J X, et al. Recovery and purification of
carrior fluoride salt by closed vacuum distillation[C]//Nuclear
Chemistry and Radiochemisiry Branch of Chinese Nuclear
Society. Abstract of the 3rd National Youth Academic Symposium
on Nuclear Chemistry and Radiochemistry. Shanghai: Shanghai
Institute of Applied Physics, Chinese Academy of Sciences,
2015: 123.

RELMG, ZEAOAR, R, 55 IR HEB L & A Mg o
A P T IR JRE ). A4 RHT:AR, 2019, 33(11): 1813-1820.

Zhu HM, Li B C, Zhu J Y, et al. Research progress on corrosion of
Ni-based alloy in molten fluorine salt of molten salt reactor|J].
Materials Review, 2019, 33(11): 1813-1820.

P, a4, PhAe, S IR R ME T EE R RTREAY I IR S, B
B2 5 T, 2018, 38(2): 171-185.

Hou J, Yu G J, Sun H, et al. Research progresses on structual
materials corrosion in molten salt reactor|J]. Nuclear Science and
Engineering, 2018, 38(2): 171-185.

Ong T C, Sarvghad M, Lippiatt K, et al. Review of the solubility,
monitoring, and purification of impurities in molten salts for
energy storage in concentrated solar power plants [J]. Renewable
and Sustainable Energy Reviews, 2020, 131: 110006.

S IR R TR S AR AN S I AR SE (D). g
R B A (P ERE A B L1 T BAIFSERT), 2019.



.20 -

fb T

o
¥

Ejte XX

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[50]

[53]

[54]

Ai H. Effects of dissimilar material and ion valence on corrosion
mechanism of structural alloy in molten salts [D]. Shanghai:
Shanghai Institute of Applied Physics, Chinese Academy of
Sciences, 2019.

Lee W C, Hajra R N, Yoon J H, et al. Moisture—driven
chlorination and exfoliation corrosion of Inconel 625 in NaCl -
MgCl, molten salt: Effect of salt purification and surface roughness
[JI. Journal of Materials Research and Technology, 2026, 42:
1077-1086.

Kondo M, Nagasaka T, Xu Q, et al. Corrosion characteristics of
reduced activation ferritic steel, JLF—=1 (8.92Cr - 2W) in molten
salts Flibe and Flinak[J]. Fusion Engineering and Design, 2009,
84(7/8/9/10/11): 1081-1085.

BROCHE, T, X8k, A U REERT R R A A AT T 15
[J]. ERBIFSE 241, 2003, (6): 58-63.

Han G W, Feng D, Deng B, et al. Effect of oxide scale on metal
dusting resistancelJ]. Journal of Iron and Steel Research, 2003,
(6): 58-63.

Ai H, Yang X M, Liu H J, et al. Study on the corrosion behavior of
316H stainless steel in molten NaCl - KCI - MgCl, salts with and
without purification[J]. Nuclear Science and Techniques, 2023, 34
(12): 191.

Ouyang F Y, Chang C H, You B C, et al. Effect of moisture on
corrosion of Ni=based alloys in molten alkali fluoride FLiNaK salt
environments[J]. Journal of Nuclear Materials, 2013, 437(1/2/3):
201-207.

Ferndndez A G, Cabeza L F. Molten salt corrosion mechanisms of
nitrate based thermal energy storage materials for concentrated
solar power plants: a review[]J]. Solar Energy Materials and Solar
Cells, 2019, 194: 160-165.

Gao Q, Lu Y W, Yang Y C, et al. Are unexpected chloride ions in
molten salt really harmful to stainless steel [J]. Journal of Energy
Storage, 2022, 54: 105317.

Wang C Y, Xu X R, Tong Y, et al. O, affected corrosion of
nickel-based alloy in LiCl1-KCl molten salt for pyroprocessing of
spent nuclear fuel[J]. Journal of Nuclear Materials, 2025, 610:
155773.

TRE, Tk, YFEEE, 5% . iR 46 4L X Inconel 600 A 4 7E
LiCI-KCU#EE PSS ] AR, 2025, 48(4): 45-51.

Tong Y, Wang C Y, Xu X R, et al. Effect of electrolytic
purification on corrosion of Inconel 600 alloy in LiCI-KCl eutectic
[J]. Nuclear Techniques, 2025, 48(4): 45-51.

Ai H, Shen M, Sun H, et al. Effects of 02— additive on corrosion
behavior of Fe = Cr = Ni alloy in molten fluoride salts[J]. Corrosion
Science, 2019, 150: 175-182.

T . TR AR R i e BT K AR R AT A SR (D).
T o E R BE AT AR B (I BT, 2017.

Peng H. Study on dissolution behaviors of corrosive impurities and
oxides in molten fluorides[D]. Shanghai: Shanghai Institute of
Applied Physics, Chinese Academy of Sciences, 2017.

Karfidov E A, Zaikov Y P, Nikitina E V, et al. High—temperature
passivation of the surface of candidate materials for MSR by
adding oxygen ions to FLiNaK salt[J]. Materials, 2022, 15(15):
5174.

Kim W B, Choi W S, Lim K S, et al. High—temperature corrosion
behavior of Al-coated Ni-base alloys in lithium molten salt for
electroreduction[J]. Coatings, 2021, 11(3): 328.

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

Gonzalez M, Faulkner E, Zhang C, et al. Electrochemical methods
for analysis of hydroxide and oxide impurities in Li, Mg/Na, and
Ca based molten chloride salts[C] ECS Transactions, 2020, 98
(10): 161-169.

Faulkner E, Monreal M, Jackson M, et al. Effect and measurement
of residual water in CaCl, intended for use as electrolyte in molten
salt electrochemical processing|J]. Journal of Radioanalytical and
Nuclear Chemistry, 2020, 326(2): 1289-1298.

T, FBREAL, AR, 45 . Cr,0, /£ KOH 7 i i s AL v 1
BB R 520 K 2R (], i A TR 43R, 2016, 16(6): 933-940.
Pan B, Zheng S L, Wang S N, et al. Dissolution mechanism of
Cr,0; and dissolution factors in KOH solution with electric filed
intensify [J]. The Chinese Journal of Process Engineering, 2016,
16(6): 933-940.

Ding W J, Bonk A, Gussone J, et al. Cyclic voltammetry for
monitoring corrosive impurities in molten chlorides for thermal
energy storage[J]. Energy Procedia, 2017, 135: 82-91.

BT, MAHk, HAAE, 45 Si.N, P9 75 1 e Sh kLR
B AT A TR R, 2024, 39(3): 274-282.

Qiu Z H, Tian Z L, Zheng L Y, et al. Corrosion behavior of Si;N,
ceramic in high—temperature molten salt—water vapor environment
[J]. Journal of Inorganic Materials, 2024, 39(3): 274-283.

R, T, XU, 4F . —IniR A S ALER NaCl-KC1- MgCl, X
B MG R E SRR K HAR, 2018, 39(6): 561-565.
Zhao 7. 7., Wang Y, Liu B, et al. Experimental study on corrosion
characteristics of ternary mixed chloride salt NaCl-KCl- MgCl,
[J]. Power Generation Technology, 2018, 39(6): 561-565.
Bradshaw R W, Clift W M. Effect of chloride content of molten
nitrate salt on corrosion of A516 carbon steel[R]. Albuquerque:
Sandia National Laboratories, 2010.

Trefh, ZE, FEEHE, 4F . S T AR PO 304 A1 316L BT IRR
5 0 E G R R R B AT S B 5 i (D). ML A AR AR
2022, 46(3): 25-30, 37.

Yin X Z, Li H, Tang J Q, et al. Effect of chloride ion impurities on
corrosion behavior of 304 and 316L austenitic stainless steel in
molten nitrate salt[J]. Materials for Mechanical Engineering, 2022,
46(3): 25-30, 37.

Castro—Quijada M, Jullian D, Walczak M, et al. Quaternary nitrate
and chloride molten salts for the next concentrating solar power
plants: Corrosion considerations for the use of AISI 304L steel[J].
Solar Energy Materials and Solar Cells, 2024, 274: 112971.

A, R T, TR, S % B SRES 0T ZL U A R
2] AKBARE2 4R, 2022, 43(12): 119-123.

Gao Q, Lu Y W, Yu Q, et al. Influences of impurity chloride ion
on corrosion of new quaternary nitrate[J]. Acta Energiae Solaris
Sinica, 2022, 43(12): 119-123.

Sabharwall P, Ebner M A, Sohal M S, et al. Corrosion and mass
transfer in molten fluoride salts|[R]. INL/EXT-10-18115. Idaho
Falls: Idaho National Laboratory, 2010.

XM . 2% B 1 X R HE FH 316 ANEE A1 LiF-NaF-KF )& 5 of
HJE AT R BFE [D]. KV K P TR 2%, 2018.

Liu H. The effect of impurity ions on corrosion behavior of 316
stainless steel in molten salt reactor for LiF-NaF-KF molten salt
[D]. Changsha: Changsha University of Science & Technology,
2018.

WKRVL, AR S, AR2FT . K38G & 4 M40 K i IR )2 7E 900°C
J5 B TR AR TP O BB B AT O (0. 42 JE 2 4T, 2002, 38(8):



5 XX

www.hgxb.com.cn

.27 -

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

871-876.

Geng S J, Wang I H, Zhu S L. Corrosion behavior of k38g alloy
and its nanocrystalline coating in molten sulfate at 900°C[J]. Acta
Metallurgica Sinica, 2002,38(8): 871-876.

AR, A, VEEIR, 45 . Super304H HT fid 4 J& G R £ (1) )6 1ok
A7 9101 BRLTAR, 2015(1): 54-58.

Li P, Li A N, Pang S ], et al. Corrosion behavior of super 304H
with alkali resistance metal sulfate[J]. Journal of Materials
Engineering, 2015(1): 54-58.

Ai H, Chen Y J, Yang X M, et al. Intergranular corrosion of 316H
stainless steel induced by SO4 2~ ions in MgCl, - KCI - NaCl
molten salt[J]. Solar Energy Materials and Solar Cells, 2024, 271:
112851.

Jia Y Y, Han F F, Li Z F, et al. Effect of SO4 2~- ion impurity on
stress corrosion behavior of Ni-16Mo—=7Cr alloy in FLiNaK salt[J].
Journal of Nuclear Materials, 2021, 547: 152809.

BRI TR, PUASC, ZRFH, 4 W GO IR A BN B ATk B
BLERAITSEI]. oh LR ik 5 By 4 24, 2023, 43(2): 421-427.

Han R Z, Jia ] W, Li Y, et al. Corrosion behavior of three super
austenitic stainless steels in a molten salts mixture at 650-750°C
[J]. Journal of Chinese Society for Corrosion and Protection, 2023,
43(2): 421-427.

Zhang S C, Li H B, Jiang Z H, et al. Chloride— and sulphate—
induced hot corrosion mechanism of super austenitic stainless
steel S31254 under dry gas environment[J]. Corrosion Science,
2020, 163: 108295.

Ji W C, Zhu Z B, Huang H F, et al. Effect of irradiation damage
defects on the impurity containing molten salt corrosion behavior
in GH3535 alloy [J]. Corrosion Science, 2023, 223: 111475.

VR, TR266R, RIS, 45 . SR AR BH B R R v I E0 1 ol F 5 B
RSB JE B S B R R, 2017, 29(3): 282-290.

Sun H, Su X Z, Zhang P, et al. Research status and progress of
molten salts corrosion for concentrated solar thermal power [J].
Corrosion Science and Protection Technology, 2017, 29(3):
282-290.

Rapp R A. Chemistry and electrochemistry of hot corrosion of
metals[J]. Materials Science and Engineering, 1987, 87: 319-327.
FEIE PR, TR . R Xk < A AR T R R (D). =R
42,2019, 48(6): 56-60.

Jiang G Q, Zhang C Y. The research status on corrosion of metal
materials by molten salt[J]. Yunnan Metallurgy, 2019, 48(6):
56-60.

Biedenkopf P, Spiegel M, Grabke H J. High temperature corrosion
of low and high alloy steels under molten carbonate fuel cell
conditions[J]. Materials and Corrosion, 1997, 48(8): 477-488.
FEREY, DRIABK, SR R0 AF IR 0T U=0.79Ti 13 4 J8 ok
A5 o B A0 A5 1. B AT A R MRS TR, 2020, 49(1):
101-108.

Cai D Z, Chen X L, Wu H X, et al. Inhibitive effect of NO,™ on the
corrosion behavior of U-0.79wt% Ti alloy in Na Cl solution[J].
Rare Metal Materials and Engineering, 2020, 49(1): 101-108.
ARB, R, SRR 316 RNEEITE AN Bt B LT R AR IR
PO AT S B ST (D). o DR bl B B AR AR, 2017, 37(1):
16-22.

Zhu M, Zhou G Y, Zhang H H. Corrosion behavior of 316 stainless
steel in mixed molten nitrate salts with and without rare earth
Journal Corrosion and

element[]J]. of Chinese Society for

[80]

(81]

(82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

Protection, 2017, 37(1): 16-22.

Goods S H, Bradshaw R W. Corrosion of stainless steels and
carbon steel by molten mixtures of commercial nitrate salts[J].
Journal of Materials Engineering and Performance, 2004, 13(1):
78-87.

JAAIE, ¥ 5%, ML B, 45 . 304 RN TEAS R IELE Y R 56
B AT 1)1 HLBR TARAAEL, 2019, 43(5): 68-70, 78.

Zhou C Z, Luosang, Sun Y H, et al. Corrosion behavior of 304
stainless steel in molten nitrate salt at different temperatures[J].
Materials for Mechanical Engineering, 2019, 43(5): 6870, 78.
R, U, R, A5 R OR AR e i ) e R
AE S 4 AT F7 19 )5 7 CN110541129B[P]. 2021-02-26.
Eweka E I, Kerridge D H. Molten sodium nitrite-sodium nitrate—
potassium nitrate eutectic: the reactions and spectra of chromium
(I1) chloride and chromium(VI) compounds[J]. Thermochimica
Acta, 1995, 262: 95-100.

Kruizenga A M. Stainless steel corrosion by molten nitrates:
analysis and lessons learned[R]. Albuquerque: Sandia National
Laboratories, 2011.

Guo S W, Xu D H, Jiang G Y, et al. Sulfate corrosion and
phosphate passivation of Ni—based alloy in supercritical water[J].
The Journal of Supercritical Fluids, 2022, 184: 105564.

KRBT, REXNE, WHT, & WG K - ER R R
Alloy625 I 1A T A FFE[T]. B4 RHA D, 2024, 57(8): 95-104.
Zhu R G, Tang X Y, Qin X Y, et al. Corrosion behavior of
Alloy625 in sub/supercritical water—phosphate environment|[J].
Materials Protection, 2024, 57(8): 95-104.

FE, BOSR, AE, A LA ETES TR 316L AN AR S
FL AT S B 5w (J). R I ol B e 4, 2002, 22(4):
202-206.

Wang H T, Zhao ] M, Zuo Y, et al. The effects of some anions on
metastable pitting of 316l stainless steel[J]. Journal of Chinese
Society for Corrosion and Protection, 2002, 22(4): 202-206.

Xu T T, Wang S Z, Tang X Y, et al. Corrosion mechanism of
Inconel 600 in oxidizing supercritical aqueous systems containing
multiple salts[J]. Industrial & Engineering Chemistry Research,
2019, 58(51): 23046-23056.

FEET . SRS SRR A0 JE R Y IR DR
WEFEID]. bat:Ae b Iy, 2024,

Wang X Y. Study on high temperature corrosion characteristics of
Al-containing Ni-based alloy cladding layer in alkali metal salts
[D]. Beijing: North China Electric Power University, 2024.

] R, 2REAR, KA, AT TOL TR TE KCL- NaClRE b ik 5
P Tl EL AR AT ). AMEMR ST, 2016, 49(5): 18-22, 7.

He Y W, Li Y C, Zhang H L, et al. Electrochemical corrosion
behavior of T91 heat— resisting steel in KCI-NaCl molten salt
system [J]. Materials Protection, 2016, 49(5): 18-22, 7.

Zhu M, Ma H F, Wang M J, et al. Effects of cations on corrosion of
Inconel 625 in molten chloride salts[J]. High Temperature
Materials and Processes, 2016, 35(4): 337-345.

Grégoire B, Oskay C, Meilner T M, et al. Corrosion mechanisms
of ferritic-martensitic P91 steel and Inconel 600 nickel-based
alloy in molten chlorides. Part II: NaCl-KCl- MgCl, ternary
system[J]. Solar Energy Materials and Solar Cells, 2020, 216:
110675.

Zhao L, Jiang K J, Cui L, et al. Influence of alkaline earth metal

CaCl, on early-stage corrosion behavior of 316 stainless steel in



. T

¥

FXXE

high—temperature molten salt[J]. Journal of Energy Storage, 2024,
98: 113034.

[94] 24, BUAE, ZE24H, 5F . FLAS I ER R AR B 1 ik AL S R
JBELI]. AF AL T, 2020, 37(12): 2571-2577.

Luo X G, Wei C, Li X B, et al. Conversion of carbonate ions in
vacuum salt production and scale inhibition and prevention[J].
Fine Chemicals, 2020, 37(12): 2571-2577.

[95] Gomez J C, Calvet N, Starace A K, et al. Ca(NO,),: NaNO,: KNO,
molten salt mixtures for direct thermal energy storage systems in
parabolic trough plants[J]. Journal of Solar Energy Engineering,
2013, 135(2): 021016.

[96] 7258, MR, WHE AR, 25 . SOM B3k 0 JRER Vo B3 HEAT 5 4
FERIBITSEN]. AZHEAR, 2020, 43(11): 20-29.

Zuo Y, Shen M, Xie L D, et al. On-line purification of fluoride
salts coolant by an SOM electrolysis method[J]. Nuclear
Techniques, 2020, 43(11): 20-29.

[97] 2255, ok, 7R, 55 . Cr~(2+)/Cr~(3+)%F FLiNaK 45 £k 1A 2

B R a0 AT Sy K MLERAIESE 101, o g a5 By 7 2 41, 2021,
41(3): 341-345.
Zuo Y, Qin Y Q, Shen M, et al. Effect of Cr**/Cr’* on galvanic
corrosion inhibition of dissimilar metallic materials in 46.5%LiF-
11.5%NaF-42.0%KF molten salts system [J]. Journal of Chinese
Society for Corrosion and Protection, 2021, 41(3): 341-345.

(98] FROHER, B, T 4R, % RSN A AL I Eh 35

M9 I S AT D BIESE 1. I RS2 3 (H AR B2 ), 2021, 42
(4): 32-36.
Xu G Y, Yin H Q, Wang G, et al. Corrosion behaviors of two kinds
of stainless steels in chloride molten salt environment[J]. Journal
of Jinggangshan University(Natural Science Edition), 2021, 42(4):
32-36.

[99] WHZ k%, mrid Wi, BPEAE, 45 . CaCl_2-NaClKE#E P Fe~(3+)HL1L

AT BUAE IR AR 22 A3 T (0], S DURHE K 2 25 41, 2018, 41(4):
262-267.
Hu H B, Gao Y M, Qin Q W, et al. Investigation into
electrochemical behavior of Fe™ in CaCl,~NaCl molten salt by
cyclic voltammetry method [J]. Journal of Wuhan University of
Science and Technology, 2018, 41(4): 262-267.

[100] X%k, B/ =%, 46T, 45 . Tn625 & 41 316L A4 7E NaCl-
CaCl,— MgCL, 42 ¥ v (% i ph AL B [J]. 16 T2 42, 2017, 68(8):
3202-3210.

Liu B, Wei X L, Wang W L, et al. Corrosion behavior of In625
alloy and 316L stainless steel in NaCl- CaCl,— MgCl, ternary
eutectic molten salt[J]. CIESC Journal, 2017, 68(8): 3202-3210.

[101] Ai H, Liu Y Y, Shen M, et al. Dissolved valence state of iron
fluorides and their effect on Ni-based alloy in FLiNaK salt[J].
Corrosion Science, 2021, 192: 109794.

[102] Yang Q F, Ge J B, Zhang J S. Electrochemical study on the kinetic
properties of Fe*'/Fe, Ni*'/Ni, Cr**/Cr and Cr*/Cr** in Molten
MgCL,-KCI-NaCl Salts[J]. Journal of The Electrochemical
Society, 2021, 168(1): 012504.

[103] Abramov A V, Karpov V V, Polovov I B, et al. Corrosion of nickel-
chromium—molybdenum based alloy in chloride melts containing
transition metal ions[J]. ECS Transactions, 2013, 50(11): 357-366.

[104] Bell S, Jones M W M, Graham E, et al. Corrosion mechanism of
SS316L exposed to NaCl/ Na,CO, molten salt in air and argon
environments|]J]. Corrosion Science, 2022, 195: 109966.

[105] Z=ME 2, 558, X AT, 45 . BLERIE R SN HE N Ak 24 i o ke A

JEER[]. JEF R HR, 2024, 58(S1): 256-264.

Li Q N, Dou Q, Zhao Z Q, et al. Progress and prospect of study on
chemistry in thorium based molten salt reactor[J]. Atomic Energy
Science and Technology, 2024, 58(S1): 256-264.

[106] FEIAHR . JEEhHE P Nb 55 5 4 Jm 28 =947 A 5E (D). Eifg:
o R B AP R A B N A 5T ), 2021
Cheng Z Q. Study on the behavior of Nb and other noble metal
fission products in molten salt reactor[D]. Shanghai: Shanghai
Institute of Applied Physics, Chinese Academy of Sciences, 2021.

[107] BESCAS . BRAEA G 1 SR A P I 3 rh 9 b AL B T ok 7y 5
FFZIDL. | M AR TR, 2022.

Qi W J. Corrosion mechanism of nickel base alloy in molten
chloride salt and the effects of corrosion product ions[D].
Guangzhou: South China University of Technology, 2022.

[108] Smolenski V, Laplace A, Lacquement J. A. Potentiometric study
of the interaction of Zr(IV) and O(II) ions in the LiCI-KCI eutectic
molten salt[J]. Journal of the Electrochemical Society, 2004, 151
(9): E302.

[109] AT 050, R AR AE, TLAEENG . i S AR G 4 SR L 95 3k o 99 JoF ok o
FEHVIRIIL T T2, 2019, 48(18): 12-17.

Ren T T, Tang J Q, Gong J M. Research status on corrosion of
carbon steel and low—alloyed steel in molten salt[J]. Hot Working
Technology, 2019, 48(18): 12-17.

(1100 1R 1150, BRI 22, %5 . UM L 1 B DRV 5

BRI BRI 5 T2, 2024, 3206 19-25.
Xie T F, Gan Z H, Qiu P Y, et al. High temperature erosion
behavior and microstructure of metallic materials in molten salt of
sodium cyanate[J]. Materials Science and Technology, 2024, 32
(6): 19-25.

Tzvetkoff T, Gencheva P. Mechanism of formation of corrosion

[111

layers on nickel and nickel-based alloys in melts containing
oxyanions: a review|[]J]. Materials Chemistry and Physics, 2003, 82
(3): 897-904.

[112] Liu Q, Leng B, Qiu J, et al. Effect of graphite particles in molten
LiF-NaF-KF eutectic salt on corrosion behaviour of GH3535 alloy
[J]. Corrosion Science, 2020, 168: 108581.

[113] Xue W D, Yang X M, Ye X X, et al. Effects of silicon carbide on
the corrosion of metallic materials in molten LiF-NaF-KF salt[J].
Corrosion Science, 2018, 143: 157-165.

[114] Xue W D, Yang X M, Li Z J, et al. Effect of exposing duration on

the interaction between nickel-based alloy and SiC in molten LiF-

NaF-KF salt[J]. Journal of Nuclear Materials, 2019, 515:

276-283.

BLIR, RAE, TR, 5 SRR A WA SRR R R i

JERAT R WFTELI. AR FE 4R, 2020, 34(9): 712-720.

Huang A R, Zhang W, Wang X L, et al. Corrosion behavior of

ferritic stainless steel in high temperature urea environment[J].

Chinese Journal of Materials Research, 2020, 34(9): 712-720.

[116] BRARAR, 225, 6 1HT° . AU RE A 28 o 20 8 T A 5 a0 e ). 3

REAM %, 2010, 31(3): 3-7.

Chen Y J, Li Q, Jiang D Y. Corrosion study of silicon nitride

ceramics in molten salt [J]. Advanced Ceramics, 2010, 31(3): 3-7.

Yang TS, Su Y H, Dai Z Y, et al. Corrosion behavior of nitrogen—

[115

[117

containing low-nickel weld cladding in KCl- MgCl, eutectic
molten salt at 900 “C[J]. Materials, 2022, 15(24).
[118] Oluwoye I, Mosallanejad S, Soubans G, et al. Thermal

decomposition of ammonium nitrate on rust surface: risk of low—



5 XX

www.hgxb.com.cn © 23

temperature fire[J]. Fire Safety Journal, 2021, 120: 103063.

[119] Lecomte F, Porras Guiterrez A G, Huvé M, et al. Degradation
mechanisms of organic compounds in molten hydroxide salts: a
radical reaction yielding H, and graphite[J]. RSC

[120] 5 5361 . = T S0P 4 0 2 P 1B 7K Ak LT S Tl 2016, 52
(5): 23-27, 29.

Wu J Y. Dehydration treatment of high temperature molten
chlorides [J]. Chlor—Alkali Industry, 2016, 52(5): 23-27, 29.

[121] JA A5, Fhibl, A I, 50 L IR 3R VR BEJE B0 42 11 555 98 F 55
7). #%HEAK, 2015, 38(7): 070602.

Zhou J H, Sun B, She C F, et al. Experimental research on the
formation and controlling of molten salt frozen—wall[J]. Nuclear
Techniques, 2015, 38(7): 070602.

[122] BLAHR, Bk, BeAF, 55 . il At FAH] MgCL-NaCl-KCl1 /& £ 11
WFFEHERL)]. fHBERE 7 SR, 2024, 13(12): 4421-4435.

Wei D L, Zhu L, Ling X, et al. Research progress of MgCl,—NaCl-
KCl molten salt for high—temperature heat storage[J]. Energy
Storage Science and Technology, 2024, 13(12): 4421-4435.

[123] ZRU 31, VLHERK, ™ BR B, 45 . CaCl,-CaF, S 3 i ik T2 Kt
REBIFSEII]. 745, 2018, 27(5): 52-55.

LiHY, Jiang H L, Yan C C, et al. The dewatering process and the
properties of the CaCl~CaF, melten salt[J]. Mining and
Metallurgy, 2018, 27(5): 52-55.

[124] EW &, FFH, J8 S0, % @A -2 REBOEEh ali Ak ) 1% K
$E'E: CN119750629A[P]. 2025-04-04.

Wang Y F, Tong Y, Zhou W T, et al. Hydrogen chloride—hydrogen
bubbling chloride salt purification method and device:
CN202411752611.1[P]. 2025-04-04.

[125] 33, EATRE, 25 1F, 55 . LiCI-KCL3E Sl 4k i 4 1L (7). #% 1k

LG, 2018, 40(6): 382-387.
Zhang K, Wang Y Q, Xiao Y Q, et al. Purification of lithium
chloride—potassium chloride eutectic [J]. Journal of Nuclear and
Radiochemistry, 2018, 40(6): 382-387.

[126] Zhao Z J, Zhong Y K, Yang M C, et al. Multi-stage independent

temperature controlled gradient crystallization method for molten

salt purification[J]. Separation and Purification Technology, 2025,
378: 134546.

[127) AREK, EEF, W], 55 V4R 45 ik B LiCHAE P it 1- 43
J& St Balll. R, 2024, 47(3): 37-46.

Lin Q, Wang Y J, Cheng M, et al. Removal of Sr and Ba from
molten LiCl salt using cold finger crystallization method|[J].
Nuclear Techniques, 2024, 47(3): 37-46.

[128] F R, MoHEs, (Higde, 45 . B L) UiTE 53 55 LiF- BeF, i 4k
P SRRV P REHOR, 2024, 47(1): 56-66.

Wang Y J, Qu Y X, Fu H Y, et al. Separation of rare earth fission
products from LiF- BeF, molten salt by sulfide precipitation[J].
Nuclear Techniques, 2024, 47(1): 56—66.

[129] 7255, W HAMS, H 2%, %5 . MgCl,—NaCl-KC1 1 Eh 1k 2 h 4 )8 Mg
X 316H 7N 5 5 11 22 i Pk GEAIF 52 101, [l g ol 15 B 977 24 4k
2021, 41(1): 80-86.

Zuo Y, Cao M P, Shen M, et al. Effect of Mg on corrosion of 316H
stainless steel in molten salts MgCl,~NaCl-KCl [J]. Journal of
Chinese Society for Corrosion and Protection, 2021, 41(1): 80-86.

[130] Mortazavi A, Zhao Y, Esmaily M, et al. High—temperature
corrosion of a nickel-based alloy in a molten chloride
environment — the effect of thermal and chemical purifications|J].
Solar Energy Materials and Solar Cells, 2022, 236: 111542.

[131] Li T J, Zhu M, Deng P, et al. Corrosion of 316 SS in chloride

molten salt for thermal energy storage: Inhibitory effects of Al

powder[J]. Journal of Physics: Conference Series, 2024, 2838(1):

012013.

Ding W J, Gomez—Vidal J, Bonk A, et al. Molten chloride salts for

next generation CSP plants: Electrolytical salt purification for

[132

reducing corrosive impurity level[J]. Solar Energy Materials and
Solar Cells, 2019, 199: 8-15.

[133] Ding W J, Yang F, Bonk A, et al. Molten chloride salts for high—
temperature thermal energy storage: Continuous electrolytic salt
purification with two Mg—electrodes and alternating voltage for
corrosion control[J]. Solar Energy Materials and Solar Cells, 2021,
223: 110979.



