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Abstract

In this research, anode for SOFC has been manufactured from two different kinds of feedstock materials
through thermal spraying process and the properties of the coatings were characterized and compared. One
kind of feedstock was manufactured from spray drying method which includes nano-components of NiO,
YSZ (300 nm) and graphite. And the other is manufactured by blending the micron size NiO coated
graphite, YSZ and graphite powders as feedstock materials. Microstructure, mechanical properties and
electrical conductivity of the coatings as-sprayed, after oxidation and after hydrogen reduction containing
nano composite which is prepared from spray-dried powders were evaluated and compared with the same
properties of the coatings prepared from blended powder feedstock. The coatings prepared from the spray
dried powders has better properties as they provide larger triple phase boundaries for hydrogen oxidation
reaction and is expected to have lower polarization loss for SOFC anode applications than that of the
coatings prepared from blended feedstock. A maximum electrical conductivity of 651 S/cm at 800T was
achieved for the coatings from spray dried powders which much more than that of the average value.
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Table 1 Spray drying process parameters

Parameter Value

Inlet temperature (C) 250
Outlet temperature (T) 110
Atomizer (rev./min) 9000
Slurry feeding rate (I/h) 3~4

Table 2 The APS process parameters

Plasma Gas A Powd
Composition ¢ : owder
Ar 2 Current Dl[iclmargce Feed Rate
(A) {g/min]
(SCFH) [(SCFH]) ¢
100 5 500 100 20

* SCFH: Standard Cubic Feet per Hour
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Fig. 1 SEM images of the feedstock materials (a)YSZ, (b)NiO, (c)graphite, (d)Ni coated graphite,

(e)spray dried powder and (f)blended powder

FYH AlHL graphited ABEAA o B 71EE
P4 A7z 71 &7 800TC, 4A1%E AHsE
Al F oz @ BA4S ISt =3 AA o
AR AF 5 THHE oxided Y HHE I8}
7] Y3l FA2E171(6 vol.% Ha/N2)ollA 800°C, 64l
Bt A AT

= =
24 TE =% M U EN

0e

7t

£ AolM= SEM(scanning electron microscope :
JAM5600, JEOL)¥ EDS(energy dispersion
spectroscopy) & ©]&3l IOl vjA| Zzo] Fix
At 71382 ouA A7) (image pro-plus)E ¥
a st =R Ax5AHL Vi Ax 247
(HMV-2, Shimadzu)E °|&3t dntd Z=E9] &
W& vAX(Vickers) 9AE 2.942 N9 352 7t
3l 10 23F shjlatd ST AIAEEE AR
4R (DC-4point probe)< o] &3t &3S STt
Ateh-glo] By AlHE FAEH71(6 vol.% Ha/No)
A 700 ~ 1000 CT7A 25 C FEoz A7 A=
=& 39t

362

Fig. 2 (a)& % A28 22E A3 42 9
Foln (b)e oIRA& AFAZ Fo w4 23, (=
o]R& LA Fof Al 2ol (b)elA %} 2]
28124 & B3 graphitex oldsles: HEz AA
go] 71go] wEolAth (o)dlXE Nio7h 84S &
A BE g2 71FE WE] AE ¢ F U 9
714 A4 FE2 YSZ, ML Ni, AN 71ES
Yehdth Fig. 2 (de &£ £%2 A 970l
()& olZ& A (e oA
°lch. Fig. 2914 & & %

&3 wgto] T TS AR AT Ho V)3 2
71e A 7139 7 Ba 713 B3t #dEd
o Fig. 3& 713=E ez e, Atg-8<ddl
et Srtehe A¥Fe HoFm o EY, iAo
TF AxdE 22 Al Azd dRe g

U AMSR B Hoh ozt e AYE B
o, 71¥=rt As-8d38E B 40
vol.%9] ©)’3el 713=E E& F A AT
F Azd BUS ARel d& A9 e o
AIARE FAA Ho EF FEE AHSSl &
o Bt nAGEE dadAe $5eg A
+ 3.

it

5]

=

o rlo g

Ayl

we E oo e

Journal of KWJS, Vol. 26, No. 4, August, 2008



53

Stpm

Fig. 2 SEM image of the as sprayed ('a’ and ‘d), Oxidized (b and ‘e) and Hydrogen reduced (¢ and f)
coatings prepared from Spray dried and blended powders respectively
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Fig. 3 Porosity of as-sprayed, after oxidized and
hydrogen reduced coatings prepared from
blended and spray dried powders
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Fig. 4 Vickers micro hardness values of as-sprayed,
after oxidized and hydrogen reduced coatings
prepared from blended and spray dried
powders
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Fig. 5 Electrical conductivity of coatings prepared
from spray dried and blended powders as
a function of operation temperature
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