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Synthesis of Ni-YSZ cermets for SOFC by glycine nitrate process
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Abstract Ni-YSZ (Yttria Stabilized Zirconia) composite powders for SOFC were fabricated by glycine nitrate process.
ZrO(NOy),2H,0, Y(NO,);-6H,0, Ni(NO,},-6H,0 and glycine were chosen as the starting materials. The structural properties
of the sintered Ni-YSZ cermets have been investigated with respect to the volume contents of Ni. A porous microstructure
consisting of homogeneously distributed Ni and YSZ phases together with well-connected grains was observed. The
sintered Ni-YSZ cermets showed a porous microstructure consists of homogeneously distributed Ni and YSZ phases and
the grains were well-connected. It was found that the open porosity is sensitive to the volume content of Ni. The Ni-YSZ
cermet containing 335 vol% Ni seems to be suitable for the electrode material of SOFC since it provides sufficient open
porosity higher than 30 %.

Key words Ni-YSZ, SOFC, powder synthesis, glycine nitrate process

Glycine nitrate process®l] 2]+ SOFCE Ni-YSZ cermets A=

OlElY, DHE* =S+

dEsl g et Auget), 24t 137-791
RN D FAASHAA B4R, A5, 561-756
(20101 109 219 H)

(20104 129 12 *V\}%

(2010 12% 109 AAEHA)

=2 of SOFC#& Ni-YSZ(Yittria Stabilized Zirconia) composite powdersZ glycine nitrate processE ©]& 38}

o
ZrO(NO):2H:0, Y(NO:)6H,0, Ni(NOy)6H,0% glycine FUARE siglow Niel Hajn|& HapA 27
4 % B 54¢ dolusith Nizh VSZ 450) 4E A2 #As $EE 0P vATEE BB T 5
Niel d7hge) W 1 el das) MHBE & £ AT 35k

rH

[e=Sei=1
29 A&
1o
o]49] Ni & &-F% Ni-YSZ cermet’} SOFCE

OLJ

Sew UL &

¥

ASAN T AU B 30% o)4e) B3 e 2AYS U 5 9t
LM B A, 7EA ARAA Fo7 UHH o] F 4 A

3HE HEAX|(SOFC, solid oxide fuel cell)= Z-2ofA]

BARAT AT e A AANIALY @ EGOR el Hgo) BT AT 7 A g
SAA (el cellyz D7L 7K SIS A 47 olg, Zeaw g B8 av ARE A9 A8
AAE RIS A7) - AISE o8 WY Qo o) ARAAR TR o)

ojty, 11 TR AR A wet A AkskE A Ak AsdAs daE, 24, FF, ddA,
ARAX, Wl ARAA, Y DA, SgERI WEA) 5o olFold it £ ARL Ni-YSZ

comert 2 20]7. k. Asjde] AR F2 sol
“Corresponding author 3 & YSZ(Yttria Stabilized Zirconia)s &= ol A}

Tel: +82-63-270-2380
Fax: +82-63-270-2386
E-mail: kimbh@)jbnu.ac.kr

o= olfe A AstE dsdAe BF *ﬂﬂ@.i
TE] Sloxd EaFA ] Gl AiFol7] Wi



290 Taesuk Lee, Jung-Hoon Ko and Bokhee Kim

olth2]. wEhA Hefdzt vlg FHAATE 2t &
o] 5ol QPEER 129 FURSNME YSZ
o] eFgsta Fuj EAo] 48 Nif AVbE 25E
FAsA At B3 YSZ/NifGas APHAHES ¢33 A
Aol dAHoz FAsle T W) - 3 A2
PN o] T8 olF A8 WAz @dd
=719] e 4ol g7dEn3]. S A7) Axx
T AlHe] el Aot X, V1FE 59 9% =
A ded webd Niel 2% BEsle] dAsHAE
YSZol o3 Ni¢) S T F e FERE o)F
oj&ok gh}4-7].

meb 2 AFelME SF9] Nio] 224 X
A A IS Ze FERE UE7] Y8l GNP
(glycine nitrate process)E ©|83l = Z7|e] uwlAls}
3L A7)7F dUd Ni-YSZ B Azsigen 4244
of gk #LAPE T Ni-YSZ cermets A|Z5 o]
1 BAE st

2. AlEEHH

2.1. Glycine nitrate processol] 23t o] §H4 = &
3737}

£ dreMe 89 242 xvol%Ni-(100-x)vol%
YSZ(x =30, 40, 50, 60, 70)2 AGslgion ZuE=d
2 AEIYeI O ZE ZrONO,), * 2H,0(99%, Kanto),
LA clEZORICZE Y(NO,), - 6H,0(99.9 %,
Aldrich), Y22 Ni(NO,), - 6H,0(99.9 %, High
Purity Chemicals)2 B3I A4LE H3) =24l
(H,NCH,COOH, 99 % Showa)a o] E4¢] 28wt
T ¥e F SR &slEle] sEom Azt
Az GAE Y 4 98] NiO-YSZ

[ZrO(N()S)ﬂHZO M Y(NO6H,0 ]( NINOy)6H,0 ][ Glycine ]

Crushing

Sinfering

Characterization

Fig. 1. Schematic diagram of Ni-YSZ preparation by GNP.
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Fig. 2. XRD patterns of as-synthesized powders with different

amounts of Ni. Fig. 3. FE-SEM micrograph of as-synthesized 30 vol% Ni-YSZ

powders.
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Fig. 4. SEM micrographs of 30 vol% Ni-YSZ cermets sintered at (a) 1300°C, (b) 1350°C and (¢) 1400°C, and reduced at 1000°C
(Scale bars: 5 pm).
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Fig. 5. SEM micrographs of 70 vol% Ni-YSZ cermets sintered at (a) 1300'C, (b) 1350°C and (c) 1400°C, and reduced at 1000°C
{Scale bars: 5 um).
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Fig. 6. Open porosity of Ni-YSZ cermets sintered at various
temperatures for 4h and reduced at 1000°C for 2 h with different
amounts of Ni,

Fig. 7. FE-SEM and EDS analysis of the 50 vol% Ni-YSZ cermets sintered at 1350°C for 4 h and reduced at 1000°C for 2 h: EDS
of (a) grain inside and (b) grain surface.
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Fig. 8. SEM and EDS analysis of 50 vol% Ni-YSZ cermets sintered at 1350°C for 4 h and reduced at 1000°C for 2 h: (a) as-prepared
surface, (b) chemically etched surface.
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