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Effect of Milling Processes on 8YSZ Ionic Conductivity

WANG Yang ', CHEN Han ', GUO Lucun’, YIN Bo”
(1. College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, Jiangsu, China;
2.YiXing Morgan Thermal Ceramics Co., Ltd., Yixing 214200, Jiangsu, China)

Abstract:Mechanical milling was conducted on 8YSZ (8mol% yttria stabilized zirconia) mixtures using planetary ball mill equipped with
3YSZ (3mol% yttria stabilized zirconia) ceramic liner and nylon vials (separately denoted as PMZ and PMN). The particle size analysis
results showed that the saturation values for the final apparent particle sizes of 8YSZ mixtures were 0.42 um and 0.89 um, by means of PMZ
and PMN, respectively. The ionic conductivities of 8YSZ via different milling processes were measured by electrochemical impedance
spectroscopy (EIS) within the temperature range of 500-800 °C and found to increase with the decreasing of the apparent particle sizes (0.42
to 1.43 pum). Furthermore, due to the inherent contamination of 3YSZ (3mol% yttria stabilized zirconia) powders introduced by the abrasion
of 3YSZ balls against the chamber, the supplementing yttria (0.44mol%) led to an increase of ionic conductivity by 10% (0.0283 S-cm™) at
800 °C.
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Fig.2 Particle size as a function of ball milling time. Dotted line:
particle size of yttria in PMZ as a function of time. Dashed line:
particle size of zirconia in PMZ as a function of time



$£37%5 £3H Fit %: KEARWSYSZE FHERMHIN - 243 -
Mo, = PMN A
= PMN v PMZ 48h
v Pz ~ 0.0257S e’}
= 0.024
2 @
< ‘é: n
g £
g g v |
§ 14 g 0.0214 0.0224 Scm’
Q
v 0.22% 2
.y t 0.28% R
[E— m— v
04 - v
. 0018 , . .

8 6 24 3 4 48
Milling time (1)
E3 8YSZHIBSFLRMEFRER E I ZE 1L

Fig.3 Open porosity as a function of ball milling time
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apparent particle size
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