Journal of Nanosciences: Current Research

2020

ISSN 2572-0813

Oxygen Storage Behavior of Nanoparticulated Pr1-xZrxO2-6
Jiangi Zhang!, *, Junhai Zheng', August Chang?, Tian Zhao®, Xiaomin Zhao', Chenyuan Chang?, Jiyu JIA®,
Shumei LI, Zhengguan% Wang',Dianchen Feng', Xuemei Wang', Yinfeng Zhao®, Tao LI1,

Yiquan Song*, Hong He>, Yongchang Huang® and Shengli An'

'Inner Mongolia University of Science and Technology, China
2 University of Wisconsin-Madison, USA

*Chinese Academy of Geological Sciences, China

* Inner Mongolia First Machinery Group Ltd, China

® Beijing University of Technology, China

® Shanghai Jiaotong University, China

Abstract

Prl—XZrXOZ-S (x=0, 0.2, 0.4, 0.6, 0.7, 0.8, 0.9 and 1)

nanoparticles were synthesized by ultra-sound assisted
coprecipitation. The crystalline structure, morphology and
composition of the fresh prepared and thermally aged
nanoparticles were analyzed by XRD, TEM and Raman
spectroscopy. The oxygen storage capability (OSC) and thermal
durability were examined by temperature programmed
reduction (TPR). The oxygen storage and transport mechanism
were evaluated using electrochemical impedance spectroscopy
(EIS) by correlating electrical conductance with lattice defects.
The results indicate that Prl1-xZrxO2-§ nanocrystallized
particles exhibit fluorite structured except ZrO2 nanoparticles
with a typical tetragonal structure. The oxygen storage and
release capability of both fresh prepared and thermally aged
Pr1-xZrxO2-6 increases monotonously with increment of Pr
concentration (or decrease in Zr) to a maximum value of 1200
[umol/g] that corresponds to PrO1.833 (Pr6011), indicating
their superior OSC and thermal durability. Unlike conventional
Cel-xZrx02-8 promoters, the oxygen storage, release and
transport of Prl-xZrxO2-6 nanocrylline solid solutions
accompanies with a homologous series of phase

transformations by the change in lattice defects of oxygen
interstitials, electron holes and Pr3+ cations. Compared to Cel-
XZrx02-5, Pr1-xZrx02-6 presents better OSC (x<0.4), thermal
durability and a different mechanism on oxygen storage and
transportation. This study manifests that Pr1-xZrx02-6 (x<0.4)
solid solutions can be used as better promoters for the three way
catalysts

(TWC) in lieu of Cel-xZrx02-3.
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