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Figure 1 (a) oi—T and Ina;T-1/T plots for different SDC samples

R AR BZRALHATSE]

1
InoT = K(?) 2)

Bl InoT 5 UT Z A B4R &K,

B 1 (a) BTN, ABFF )41 SDC R MEHNZ W E FHS% o GIE T ZHRIH
AR R, ARSI AAE B 25 . 7 500°C B, BRI, SFEMIEFHES
REJAREAR, ZRAWHE; MERENA S, SRS THSENZERZHMNK. 175 600°C L\ L
B, Br 74544 V 11 SDC M B 7 SR EBCR B R A TR, B ihid & memms s
RV ARSI GBS RE RS, PB4 Ni () SDC FEME 7 SR B E T HAb TG B
XL 2 Ni fE i3 0G5 SDC ARG 208 1 HL 5 68

ME 1 (b) A%, SDC HARFM R InoT-UT Z 8] EELH BN B LSRR, B ASHE 7
%11 SDC HLfE A kL B A BON S B 7 5 AR . LRS00 &8 1) SDC MEHE Ina T-1/T 2%
ZEHMEIEUFMLER R, RERWPB AR ES)EG SDC E T3 HAER AL .. naT-1/T
HARIRMERRERE SRS FHEELRENZR . EEH Q) 1 K 5 E7FE T AL Boltzmann
HHL Ky LA AR ERIETEILAE By B . —MERRRASHE UK, MRS TR e, AR I S R
S Ino T-UT SRR R AT LA Wit HAS 5] 257 B AR PR e B T BTG AL R, AT e e 1 L 85 7 /L 5 i
JIHIKAN

22 I B BT RE AL 15 2 1) % SDC A b kL T H 3R opu—T A Incpun T -1/T KRUIE 2 Fis.
P 2 (a) ATLLEH, % SDC HFER I opu—T ZEARIRECECR . 7E 500°C B, SAE 5 I okl B 5
REFBUN, WEREF S, M 550°C i, S5 EPHE SR ZREER K. B Cu i SDC
FES R i SRR S T H e, HUOEHB 4 Ni 1 SDC F i,

Kl 2 (b) KB, AR Inouu T-1/T ZIEEEA MM IC R, (HE5 SDC HE a2 8 RE& A7
TEVWE BN o X T B TEFH Tl A, ool Ab T2 s B, 75 2R R IR (>3 MHz) 7
REMNTS e R E s 0 A 78 R 1 i s R AN 1 MHz, RTINS 6 ok Fe S R B s
R, HSEES FAEEE B SRR X — R R AT G LR R

Bl 3 IR HEAC TR BTIE LA A3 B 1) % SDC FE i il A B T 5 F oy —T Al Inow, T-1/T X RE. H
Kl 4 (a) ATLAEH, % SDC HEF op-T MIEITEEOCR, 7E 500°C B, HAF 5 ok 5 R 2%
FEUN, BEERESE, M 600°C HFiE, EHEMG T HESRENEREENK. SREBEIESED



% 6 (IRFEAMEE) Advanced Ceramics, 2017, 38 (6): 458—466 - 461 -

(a) 0.35 (b) 6
I --m--SDC . = SDC
0.30} -~ Cu-SDC ¥ . e Cu-SDC
L 4 Ni-SDC : . 4 Ni-SDC
025} --v-- AI-SDC . 5p & v Al-SDC
= » V-SDC Py . V-SDC
E 020F < MnsSDC = <« Mn-SDC
» | Y e 4l
bi 0.15 . = ) . .
0.10 - g =
I AT -l 3l i -
0.05} . e . : v
[ *:-:: ,; ‘: 1 1 L L 1
450 500 550 600 650 700 750 1.0 1.1 1.2 1.3
Temperature / °C 10007 /K
B 2 1 FE SDC # & 1Y (a) opux—T % £ EF(b) In(opuT)-1/T X 2 E
Figure 2 (a) opu—T and In(owu T) —1/T plots for different SDC samples
a) 0.025 4
@ --m-- SDC ®) : = SDC
--#-- Cu-SDC .
0.020 } : b e Cu-SDC
4 Ni-SDC - 4 Ni-SDC
v-- A-SDC ot . v AlSDC
0.015F V-SDC | - ¥ V-SDC
e < Mn-SDC = - " : < Mn-SDC
> 0.010} < ' & ™ «
» . 57 - s
s SELe . £ of 3
" 0.005} e et I
L s 1
e S s .
0.000 |- L L I Y
2L s
_0.005 L 1 'l 1 L 1 1 1
450 500 550 600 650 700 750 1.0 1.1 1.2 1.3
Temperature / °C 10007 /K"

B 3 1 F SDC # & (a) op—T & £ EF(b) In(ogpT)-1/T X Z F
Figure 3 (a) ow—T and In(oy,T) —1/T plots for different SDC samples
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Figure 4 SEM micrographs of different SDC samples: (a) SDC; (b) Cu-SDC; (c) Ni-SDC
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Figure 4 (Continued) SEM micrographs of different SDC samples: (d) AlI-SDC; (e) V-SDC; (f) Mn-SDC
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Table 1 The grain sizes of different SDC samples
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&2 JLiy SDC # &t # & TR B R S E (Wt%)

Table 2 Theoretical values of the element contents for same SDC samples (wt%)

Sample Formula Ce Sm 0] Ni Al

SDC CeosSmy,0; 9 64.95 17.43 17.62 - -

Ni-SDC Ce.sSmyg,Nig 0501905 64.92 17.42 17.66 0.16 -
Al-SDC Cey.sSmg Al 005s01.9075 64.91 17.41 17.67 - 0.08
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Effect of Transition Metals on the lonic Conductivity of
Doped CepgSmo 0,9 Electrolytes
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! School of Materials Science and Engineering, Shandong University of Technology,
Zibo 255049, China
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Abstract: Effect of transition metals (Ni*", Cu®", V>*, Mn?") on the ionic conductivity of SDC
materials was investigated. The ionic conductivity, microstructure and micro area of the samples
were examined by electrochemical impedance spectroscopy (EIS), SEM and XEDS. The results
indicated that transition metals could markedly affect the ionic conductivity of SDC materials by
impacting the grain boundary conductivity. Especially Ni*' and Cu®" ions improved relatively
significantly the grain boundary conductivity, which also resulted in the increase of the total ionic
conductivity. The improvements to SDC grain boundary conductivity by other transition metal ions
and aluminum ion were relatively small and, as a result, the improvement to the total ionic
conductivity is not remarkable.

Key words: Transition metal; Doped ceria; Solid oxide electrolyte



