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Effects of Mo-dopant on Sintering and Grain Boundary Conductivity of CesGdy,0,
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Abstract: CeysGdy,0,ceramics were synthesized by sol-gel method and the effect of MoO; addition on the sintering
temperature, microstructure and electrical properties was examined. The structures and ionic conductivities were
characterized by TG/DTA, XRD, field-emission scanning electron microscopy (FE-SEM) and electrochemical
impedance spectroscopy (EIS). The results showed that Mo-doped ceramics exhibited viscous flow, which reduces
friction of the particles, promots mass diffusivity of the matrix grain boundary mobility, and thus enhances further
densification during subsequent sintering. The conductivities of grain boundary and grain interior increased with the
decreasing of the grain boundary resistance. With Mo-dopant , the grain interior conductivity increased from 1.27x
107 S-em™ to 5.46x107° S+ em™, and the grain boundary conductivity increased from 1.02x107 S-em™ to 2.89x10
S-em™ at 600 C for CegsGdy,010.
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Fig.1 Simultaneous DTA-TG curves of samples

2.2 XRD &#f

Bl 2 J& 1400 CH45 20 h B CG Fl CGM 11
XRD B, HE AT LUE ) TCie & I Mo, #F il # AL
I 10 4550 G5 F 09 S 07 AT k0 A UL B e
S Z AR BB Mo 1 A B YR ) ) 37
T AL, B CELL #7115 CG il CGM 19 4 i



326 Jd Hl fk

A

24 %

Intensity (a.u.)

1 1 1
20 40 60 80 100
20/ (%)

B2 RESRAE 1400 CCHEZE Y XRD &l
Fig.2 XRD patterns of samples sintered at 1 400 °C
ZH R a=0.54259 nm F1 4=0.54292 nm, & Mo
A BRI M 2 B A 1 I, Mo 5 -1 42(0.062 nm)
/N F Ce* 42 (0.101 nm) AT Gd*192F4£(0.108
nm), W15 Mo B Ce* 3l Gd*,CGM H & il Z 5 i
Wb T H CELL F2 715315 COM 19 i il S 4ons A7
Baohn,  m SRR AT T Mook A ST Ty A A5 R I i
[ R g

2.3 HEMBEMRERI EDXA 547

1400 CHESEFE b 1 37 & 5 1 1 s 7 B iR
(FE-SEM) J2 H: EDXA REiG ANl 3 i . B Mo
& P AR 1Y FE-SEM & 3(a) FTEL 3(b) 1] 1. K45
Mo # 8 CG WA K AYFLBR , B 5z 22 8] 12 il R 55
%48 Mo MOEL CGM 1Y & kL3R DG | b 22 8] 5
A — R R IR F) 96.2% , T MoOs Y44 s
BAK(795 C), L, FE R4 1 B2 b MoOs 1 LAY i £
FEAR CG bR I 76 ok 08 BURAR 2 |
AFE 2 (4T B AT LA/ N U [ Fr EE 482 bR S
Bl , AT $2 = B 4 R B {48 Mo MORL Y 30 B3
el gl BT AE CG AR R TINA MoO, 1T BH i B AIK
Ve B PR RS TR B SR S MR BOR B T34,
SRS BN 0 KL AR TR T A i 8 BB T 8 v
BB, 35 58 A SR AL B ISR E AT EDAX fig 1%
U, A3 ORI R AL AL Mo TCE -3 i
JUF- TR, 2928 2.15mol% , 2t AR T %) 4h fin A i 19
10mol%, XS i The4h il B2 IR AL MoO, 19 5 #
M T i R

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0011.00
Energy / eV

Ce
CGM

Gd

Au
P

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Energy / eV

(a) CG, (b) CGM
B3 1400 CHESFE i Y5 A S 19l L BT EDXA fiE itk
Fig.3 FE-SEM images and EDXA spectra of samples sintered at 1400 °C
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Table 1 Fitting Parameters of of the samples

450 C 650 C

Parameters CG CGM CG CGM
Lix10°/Q 345 6.4 33 1.6
R,/ O 346.9 185.2 24.7 19.1
Ry /O 3376 1062 65.7 29.7
CPEx107/ F 1.27 0.95 3.74 1.79
n 0.67 0.90 0.68 0.88
R.1Q 913.5 159.6 9.86 18.42
CPE./ F 0.0016 0.013 0.021 0.092
n 0.59 0.62 0.54 0.70
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