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Figure 1 Ideal structure of the perovskite oxide ABO; (color online).
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Figure 2 (a, b) SEM images of La,;_.Sr,CoO;(x=0, 0.3) catalysts; (c,
d) TEM images of La,,Ce, ;CoO; [36,41].
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Figure 3 Preparation flow chart of 3DOM La,_K,CoO; (a) and
MnO,/3DOM LaMnO; (b) perovskite catalysts [55,56] (color online).
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Figure 4 TEM images of template KIT-6 (a), LaFeO; (b) and
3DOMM LaFeO; perovskite oxide catalysts (c, d) [44,61] (color
online).
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oxide [65,66].
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Figure 6 The hydrothermal synthesis process of the single-crystalline
tetragonal perovskite PbTiO; (a) and SEM (b~f) and TEM (g) images
for three morphologies of Ti-based perovskite oxide catalysts [78-81]
(color online).
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Figure 7 Synthetic mechanism of KNbO; perovskite oxide [96].
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different temperatures. (a) 550 °C; (b) 600 °C; (c) 650 °C [108].
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Figure 9 Scheme of the reaction mechanism for soot particle
combustion over LaCo 4Pt 003 (a) and modified LaCog 4Pty 05054
(b) catalysts [142] (color online).
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Figure 11 Stability test results of the 3DOM K/La,sCey,Mn, cFe, 405
catalyst for soot combustion [150] (color online).
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Figure 15 Reaction mechanism of K* for soot combustion over the
Sr,_ K, TiOj; catalysts [168] (color online).
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Research progress of the preparation of perovskite oxide catalysts and
their catalytic performances for soot combustion
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Abstract: Soot particles derived from the exhaust of diesel engines is one of the main sources of urban haze, which
seriously pollute the environment and endanger people’s health. It is one of the most effective ways to eliminate soot
particles by catalytic purification technology. In this way, the design and development of the catalysts with excellent
performances is the most critical factor to determine whether this technology can be widely applied. Recently, perovskite
oxide catalysts have been become a research hotspot in the catalytic combustion of soot particles due to the advantages
of high activity, low costs and high stability. This review focuses on summarizing the preparation methods of perovskite
oxide catalysts commonly used in recent years, such as sol-gel method, template method, coprecipitation method,
hydrothermal synthesis method, and solid-state synthesis method. Meanwhile, perovskite catalysts with high activities
for the soot catalytic combustion, such as Co-based perovskite, Mn-based perovskite, Fe-based perovskite, Ti-based
perovskite, are also elaborated in detail. Moreover, the future research and development directions of perovskite oxide
catalysts for the diesel soot catalytic combustion are prospected.

Keywords: perovskite oxides, preparation method, soot particles, catalytic combustion, diesel engines exhaust
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