Accepted Manuscript

% MATERIALS

CHARACTERIZATION

The oxidation behaviour of an austenitic steel in deaerated
supercritical water at 600—700°C

Naiqiang Zhang, Zhongliang Zhu, Guogiang Yue, Dongfang
Jiang, Hong Xu

PII: S1044-5803(16)30772-0

DOI: doi: 10.1016/j.matchar.2017.07.023
Reference: MTL 8760

To appear in: Materials Characterization
Received date: 30 October 2016

Revised date: 5 July 2017

Accepted date: 6 July 2017

Please cite this article as: Naiqiang Zhang, Zhongliang Zhu, Guoqiang Yue, Dongfang
Jiang, Hong Xu , The oxidation behaviour of an austenitic steel in deaerated supercritical
water at 600-700°C, Materials  Characterization (2017), doi: 10.1016/
J-matchar.2017.07.023

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 proof before
it is published in its final 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.


http://dx.doi.org/10.1016/j.matchar.2017.07.023
http://dx.doi.org/10.1016/j.matchar.2017.07.023
http://dx.doi.org/10.1016/j.matchar.2017.07.023

The oxidation behaviour of an austenitic steel in deaerated supercritical

water at 600 - 700 °C

Naigiang Zhang?, Zhongliang Zhu?, Guogiang Yue?, Dongfang Jiang?, Hong Xu*?
@ Key Laboratory of Condition Monitoring and Control for Power Plant Equipment of Ministry of
Education, North China Electric Power University, Beijing 102206, PR China

*Corresponding author: Tel./ Fax: +86 10 61773877 (H. Xu)

E-mail Addresses. xuhong@ncepu.edu.cn (H. Xu)

Abstract: Oxidation tests were conducted on austenitic steel exposed to deaerated
supercritical water at 600 - 700 °C and 25 MPa. The oxidation kinetics followed
between a linear law and a parabolic law at 600 - 650 °C while followed a
near-parabolic law at 700 °C. A double oxide layer, which consists of a Fe-rich outer
layer and a Cr-rich inner layer, was formed on the steel. The outer layer consists of
Fe3O4at 600 - 620 °C for 1000 h and at 650 - 700 °C for 400 h, while the inner layer
consists of spinel in all cases. Fe2Oz is formed at 650 °C for 1000 h and at 700 °C for
600 h. Exfoliations were observed at 700 °C. The formation and spallation mechanism
of oxides are also discussed.
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1. Introduction

There is an impending need to increase the efficiency of power plants and reduce
pollutant emissions. The efficiency of conventional coal-fired power plant is closely
related to the steam temperature and pressure. An increase in efficiency can be

achieved by increasing the steam temperature and pressure [1]. However, under
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