
Author’s Accepted Manuscript

Preparation of Si3N4 porous ceramics via foam-
gelcasting and microwave-nitridation method

Lei Han, Faliang Li, Liang Huang, Haijun Zhang,
Yuantao Pei, Longhao Dong, Jialian Zhang,
Shaowei Zhang

PII: S0272-8842(18)31676-6
DOI: https://doi.org/10.1016/j.ceramint.2018.06.231
Reference: CERI18675

To appear in: Ceramics International

Received date: 24 May 2018
Revised date: 27 June 2018
Accepted date: 27 June 2018

Cite this article as: Lei Han, Faliang Li, Liang Huang, Haijun Zhang, Yuantao
Pei, Longhao Dong, Jialian Zhang and Shaowei Zhang, Preparation of Si3N4
porous ceramics via foam-gelcasting and microwave-nitridation method,
Ceramics International, https://doi.org/10.1016/j.ceramint.2018.06.231

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ceri

http://www.elsevier.com/locate/ceri
https://doi.org/10.1016/j.ceramint.2018.06.231
https://doi.org/10.1016/j.ceramint.2018.06.231


1 
 

Preparation of Si3N4 porous ceramics via foam-gelcasting and microwave-nitridation method 

Lei Han
1
, Faliang Li

1
, Liang Huang

1
, Haijun Zhang

1*
, Yuantao Pei

1
, Longhao Dong

1
, Jialian Zhang

1
, 

Shaowei Zhang
2*

 

1
The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and 

Technology, Wuhan 430081, China 

2
College of Engineering, Mathematics and Physical Sciences, University of Exeter, Exeter EX4 4QF, 

UK 

Abstract 

Si3N4 porous ceramics with improved mechanical strength were fabricated for the first time by a 

combined foam-gelcasting and microwave-nitridation method at 1273-1373 K. The Si3N4 porous 

samples prepared at 1373 K/20 min with the porosity of 68.9% had respectively flexural and 

compressive strength as high as 8.1 and 20.8 MPa, which values were comparable or even superior to 

those of Si3N4 porous ceramics prepared previously by the conventional heating technique at a much 

higher temperature of 1773-1973 K, indicating that present preparation strategy is feasible to prepare 

high quality Si3N4 porous ceramic at a much milder condition. Moreover, the thermal conductivity of 

as-prepared Si3N4 porous ceramics at 1073 K was as low as 1.697 W/(m·K), suggesting it could be a 

potentially good heat insulating material for aluminum electrolyte cells.  
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1 Introduction 

Si3N4 porous ceramics have attracted considerable interest owing to its outstanding performance, 

such as low thermal expansion, high specific surface, high mechanical strength and fracture toughness, 
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