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FARAEAN P I L R = Cr MR, JRHAE
B & K 24T, £ CrO3 A1 CrO,(OH),. 1 CrOs
M CrO,(OH), £33 S J87 (1) A1 (2) PNt A7 78 B # 2 1
T BEAG A B AL s P o [ A4S H T Cr05 UIARALE
R B % 6 FE M L R 2 . T LB, CrpO3 YTARAE
ISF 0. 25 T 2 A5 K P B8R AT R v P FRL R

2CrO,(OH), (9) +3V, +6e” = (1
Cr,0,(s) +305 +2H,0(g)
2CrO,(g) + 3V, +6e~ = Cr,0,(s) +30] (2)
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Fig.1 Cell voltage for given partial pressures of cathode oxygen

and with Cr,05 tablets on the cathode!*!!
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Fig.2 Values of the parabolic rate constants for coated and
uncoated samples of Crofer22 APU, Al453, Haynes
230 and Fe30Cr after 100 h at 800 “C in air under
1x10° pal®
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Fig.3 Values of ASR parameter for coated and uncoated samples
of Crofer22 APU, Al453, Haynes 230 and Fe30Cr after
100 h at 800 °C in air under 1 10° Pal??
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Z 0 — )2 CeO,. SAMJZEH A Kl 2] Co Al Co %
W, BE Co W MRIERZMAREAMEN. £ YICo ik
2, Y EHELE Cr0s ShRLL AL, Y 1E CrOs il A4
T Cr AN B, A OF i) A4 B £ S HL AL, 2
1A .

WGP R AR E T DO B s A S v RE, H
A HAE VIR A RRTE R, 2R ERRE R
K, WEHARMEG GG K WINRZTE A
JEEika 2 AL, ASRERR B R0 Cr 1 AL
2.2 B RE

5 G (REBER T SOFC LA iR, B v i 47 P 455 4k
WP R AR, (HE M E A TR A, W R
WA BURT HE FHRERK, BTFHSRE, BRN
FRERE LT L SR H IR KM  AMITF AR5 84S
R N & B EHARRE, W AT 32— 2
LSCr (LacSr,..CrOz) #*%1 | .SCo (La,Sr;,Co05) 221
LSF (La,Sr,.FeOs) 3% | SM (La,Sr; ,MnQ;) [28:31-3]
A LSCF®20 5 B (4 £k i 2 BOR 32 BT RF-Th 4%
W 242729300 DC Jig s P02 SR B FmRO
Yok Jiz v 123 3L 4 ] D 3 [26:281

BB R iR 4 A BIMIRE AR, %7 8E
fEl BN T RS B 2% . E. A. Lee I La(NO;); 6H,0.
Sr(NO3), Al Cr(NOs)s 9H,O il i iy SR AR 5 0, ¥R B AE
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O,, WEMMA S KRS Cr A MM HE
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FIFE R o TIAE 5%H,-95%N, U5 T FiAL BEI , 45 31 1)
WET AN BA RO . T B S A
MR Cr PAFAE, Yo IE JFEPESAUT A BE1 I R 2 e
O] Cr B4, [R] B o535 B A 5 0 J2 (ORGP o it A1
D& 2 P AN [F] T Ak B 5 1 2 A FE7E 800 C AR
1k 500 h [ ASR IR, & JFEPETALE N RE RN
ASR NS 13,

Mn-Co 4% & A1 4% 2% HRIAE FH I 5 AR 4 1 1 43 20
AR Z. G. Yang 25 NP R EAES &
Crofer22APU. E-brite fil AISI £ [ii%x% Mn-Co i&/)2,
WEEIE SR T AL EE A3 3] Mny5Cop50, ¥R
JZ o MR RIIME T AR Cr iE R, ANSET &S
) ASR. & 4 I 5 435N A MnysCop50, 32
E-brite A1 AISI £/ 7E 800 ‘C% S F4 4k 400 h J5 1)
SEM M v [ EDS 40t MEIHTF LI HAERZ S5 5
Rz A i — 2B E<3 um ) Cr,04 . E-brite 242 %
(VR RE 1 um, EE AISI (2.0~2.5 um) [ EH, 7F
AISI AL 2R AR 2 [0 — = SiO,, R K2 AISI
WS eI A, SIo, SR, Sns &
ft) ASR. & 6 4 E-brite £1 AISI ff] ASR 5[] 3% & .
MEH T LA H AISE [ ASR # s, X AT Re 5 R T

Intensity/a.u.

Distance/pm

4 E-brite &4 RIMRA Mn1sCo1s04 IR JETE 800 CHEATF
414 400 h 117 SEM 8 )7 Sz EDS JC &R 43
Fig.4 SEM image and EDS element analysis on E-brite with Mn s-

Co1504 protection layer after the contact ASR measurement

at 800 ‘C in air for about 400 h: (a) SEM cross-section
and (b) EDS line scan along line A-Ain Fig.4a

(The E-brite coupon spray-coated with spinel precursor
was heat-treated in Ar+2.75%H,+3%H,0 for 4 h prior to

the measurement)*!

Intensity/a.u.

Distance/pm

BI5 AISI430 &4 KIHHRE MnsCousOs IRE1E 800 TS
AL 400 h (1558 ) K EDS Jt % 4 Y

Fig.5 SEM image and EDS elements analysis on AlSI430 with
Mn, 5C01.504 protection layer after the contact ASR mea-
surement at 800 <T in air for about 400 h: (a) SEM cross-
section and (b) EDS line scan along line A-Ain Fig.5a
(The AISI430 coupon spray-coated with spinel precursor
was heat-treated in Ar+2.75%H,+3%H,0 for 4 h prior to

the measurement)!

4
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[ —— E-brite

0 50 100150200 250300 350400450
Time/h

K6 AISI430 fil E-brite fii bt FiBE.(ASR) S I [ ) % &
Fig.6 Contact ASR between a LSF cathode and AISI 430 or
E-brite current collector with Mn;5C01504 spinel
protection layer
(The current collectors spray-coated with Mn;.5C01504
spinel precursor were heat-treated in Ar +2.75%H,+
3%H,0 at 800 C for 4 h before the ASR measure-

ments in air at 800 ‘CH*l

SiO, (IE A 5%, 1M E-brite 7E44k 400 h it 2 b ff 55
&N 7 mQ-cm?.

Y. Xu %5 NV ORI R R AR B R AR AR AR R 1

78 Cu-Mn-Co R&AIEE . Cu B 24 N AT PA e A
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B, [F B BRG] S R B R R . FF AR
Cu-Mn-Co R EHHEMA RN CupsMn;35C0135040 ¥R
A CugsMny 35C0; 350, iR JEAFELE 750 CHA RS
J 41 553 h JE #1 ASR {UN 16 mQ-em®, HEAMNZ R 2
REAT 2 4 Cr K

Mn-Co 2R i A1 iR J2 e A3 S I 38 i & 4 P A 1L
P, BEMC ASR, G EAEH Cr B4R R I =
Hr Cr XA E 4G, 2 B ATt /T S0 — Rk )2 .

3 XHHIRERZARIIEMN

AN R PR R AT LA [R) R B ) 25038 6 J TE HR AR
PUAANE, FRAR& BT e s BE, &5 &b Cr 4%
Ko WRAFMESGEM MR 4EA K. ARERER
AREBIAFRRIRERCR, HIRIR L EH BT RA S
WE. R 1AR 2 40 7 AFRZBERAARERZ
TR IFRF

MR 1 AT DU AR i AT R 2 AL e — RE AT R ]
Cr M RIIRIZE, RN thiEdes & el yiaett. M
® 2 AT LUE HHTTRES] % Mn-Co S A7 ik = I

Mn PR IR A, X2 KA Min B RLARCPEEE R . <2 R A L
2SR YIRS . RE BRI IG5 . 55 8 7 IR A A
A e B SR IR B B AN & T AR R, H
BRI R R BUE T H IR R 80 . WIREIR %
RBHRZE LWETREEBRAEfR R, AHRAENE, &
AT ok A7 . BPTRR IS T 52 A 45 F ) HE R A
®Z

®1 TRESEMEEMRELLR
Table 1 Comparison of different coating materials in terms
of capability of improving electronic conductivity,
Cr migration inhibition and oxidation rate reduc-
tion as well as simplicity of the coating process™*?

Oxidation Simplicity

Coating Electronic  Cr migration
. . N rate of
material  conductivity inhibition . .
reduction deposition
REOs Fair Poor Good Good
Perovskites Good Fair Good Fair
Spinels Good Good Fair Good
Composne Good Good Good Good
spinels

®2 FEHRBEKRHES

Table 2 Advantages and disadvantages of different coating techniques™?

Coating method Advantage Disadvantage
Simple
Sol-gel . P . . Thin, non-uniform coatings
Applicable to ceramic coatings
MOCVD Applicable to ceramic coatings Thin, non-uniform coatings

RF magnetron

. Applicable to ceramic coatings
sputtering

High cost
Dependent on line-of-sight
Cracked, porous coatings

Slurry Simple

Non-uniform, porous coatings

Screen printing Simple Non-uniform, porous coatings
Plasma spraying  Thick ceramic coatings possible Non-uniform, porous coatings
Simple Difficulty for Mn deposition

Electrod iti
ectrodeposttion Applicable to complex shapes

Interdiffusion with substrate during oxidation leading to breakaway oxidation

4 25 3B

BREEAENELAG RN ASR,  [F]IN 5 [ A A4
BRI ALAF AR R % (CTED LA, AT EAA
PEAR IR [ 4 AL P R R TR R A, (BB A 1) BT A
k5 B R AR LU 22, JEH R AR A B A op vy
W Cr (4% 5 2 B A A R gk T e 1 ri b 1) A
fE. EAFNERARRIIRERZRIRFNLESE
MIPLEALrE, I Cr B35 K55 . IR T R A R R
JRRESGE FAL R 5 SR ARG B, B ERE™ IR B AN IS
AR BEAA R A R A Cr R . JUILE
Mn-Co ‘Rt fiiRk)z, & —FEReii R IRELTF IR

R, R—MACKET R EERIE. A, B ER
FHT AV BE SN D0 BR R 2 AR
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Oxide Coatings for Solid Oxide Fuel Cell Metallic Interconnects
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University of Science and Technology Beijing, Beijing 100083, China)
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Abstract: Ferritic Stainless Steels (FSS) can be applied as interconnects of solid oxide fuel cells at reduced operating temperatures due to
their high thermo conductivities, suitable coefficients of thermal expansion and low price. However, practical application is still facing
various challenges, such as low oxidation resistances and high volatility of chromium oxides. These issues could be minimized by coating
technique. In this review, the application and effects of rare element oxide coatings (REOs), perovskite coatings and spinel coatings were
compared and discussed.
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