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Abstract

We have summarized the suitability of high Si stainless steel fuel reformer and 22Cr-1.2Mo steel
interconnector. The reformed gas was oxidized by H,0, CO, and CO, even at 650°C under low P
and the oxide film of SUS310S became thicker than in air. High Si type NSSC® 305B and NSSC
FH11 formed a continuous Si oxide film directly under the Cr,O, oxide film in the reformed gas,
and exhibited better oxidation resistance than SUS310S. NSSC 220ECO has low thermal expansion
and high-temperature strength that are equal to or higher than those of typical SOFC interconnect
alloys, and has good oxidation resistance in air at 800°C.
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List of applicable materials for household fuel cell systems

Parts Required features Applicable materials

Heat resistance of
300-800°C
(oxidation resistance,

310S: 25Cr-20Ni
305B: 19Cr-13Ni-3.5Si1
FH11: 18Cr-2.5Si-Nb

(DFuel reformer

strength)

Heat resistance around
800°C

(@Cell stack . .
(for SOFC) (electrical conductivity, | 220ECO: 22Cr-1.2Mo
or
low thermal expansion |445M2: 22Cr-1Mo
/Interconnector K s
coefficient, oxidation
resistance)
(3 Hot water Creative corrosion 190: 19Cr-2Mo-Nb+Ti

resistance 220ECO: 22Cr-1.2Mo

storage tank
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1.2Mo) (PLF, 44511) Ol 2 #EAE L 720 AR T, T2
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Relationship between oxygen potential in reformed gas

atmosphere and standard generation free energy of oxides
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Chemical compositions of test pieces for oxidation test in
reformed gas atmosphere

(mass%)
C Si Mn Cr Ni Al Nb N
310S 004 047 106 252 189 0.03 001 003
305B 005 328 076 191 139 0.01 001 0.01
FHIl 0.01 257 028 179 01 0.02 027 001

x3 1 a2—azx72ASEFMEOHAMDILFERS
Chemical compositions of evaluation various test pieces
for interconnectors

(mass%)
C Si Mn Cr Mo N La
220ECO 0.007 015 0.14 222 12 0014 -
Crofer 22APU 0.007 0.03 043 226 - 0.004 0.07
0.10
3108
650°C x 100h
® #600 Polished
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Air Hy~H,0-60-CO,

3 650TC, 100h B{LEREREZDERLIEE
Weight gain after oxidation test of 100h at 650°C
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02um RiliDIEZ 5755 CrBILWTH Y, BRILEZED
FREIZ Mn, BRLRZE & FEAF O FURIC 1L ST 2SI b L 720 —
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Weight gain after oxidation test of 100h and 1000h at
650°C
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Concentration profile of Fe, Cr, Ni, Si, Mn, O from surface of oxide film after oxidation test of 100h at 650°C
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(a) GDS 650°C x 1000h

Oxide! film
0.7th1
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(X=Fe, Cr, Ni, Si, Mn, 0)

Cr
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Depth, um

(b) XRD

O (Fe, Cr)40,
v Fe,Si0;
<& Cr,04

x  r-SUS

Intensity (a.u.)
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6 6507C, 1000h B8 ER12 D 305B DE{L IR D1
SRR
Structural analysis of oxide film of 305B after 1000h
oxidation test at 650°C

BT, 7294 b (0) 2D FHIL IZDOWTC, ST A
650C, 100h DEEALFAERZ FMi L 720 RERFLD AW 1T HEL
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FH11 H,~H,0-C0-C0, , 650°C X 100h

Oxide film

S(Em

7 650°C, 100h BR{LRERZ DB EREED EPMA 2R
EPMA analysis of oxidation film after oxidation test of
100h at 650°C

~n
o

Endurance test time
a : 5,000h
b : 7,000h

a b

8 FEIRIEICHTS 305B DA RERIER
Result of endurance test at real environment for 305B
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of the oxidation scale
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Average value of the thickness
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RAT LA OB RBRTIINES %59, Cr&id
Crofer & 220ECO THi &2 D B\ 728, 220ECO Tl 1%
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30um

9 MHAHERT 305B LICHA L =B8R o —ILDIFTE
SEM/EDS 2 #h

Cross-sectional SEM/EDS analysis of oxidation scale

formed on 305B in endurance test

11T

10 Panasonic Tx 77—/, 2017 £EFIL
Panasonic ENE-FARM 2017 model

H A& # 8 B W #4675 (2020)

127R$ . 220ECO DiEiIREEI Crofer & ILEIL TEMLTH
D, ¥F12600~700C TILH 150MPa b & WETH - 72
IS EIRIREEIL, W & Nb ORI XV & iR
KIFIZED 722 & THIS LA Crofer 22HY IZJEBES %o &
UL 220ECO 1, THAMM D7D L 72 Mo DF
AL X ) ERIRE O FA A ER L 72,
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Temperature, °C
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Coefficient of thermal expansion from 200°C to 800°C
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80

60 4

mass%
(X=Fe, Cr, Mn, 0)

40

20

(b) Crofer 22APU

100

80

60

Depth, um

Depth, um

13 A% 8007C, 1000h B{bREBREDEBIERIEDOEREHL 5D Fe, Cr, Mn, O DiEE 7O 771 )b
Concentration profile of Fe, Cr, Mn, O from surface of oxide film after oxidation test of 1000h at 800°C
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