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Preface

Vacuum Metallurgy and Surface Engineering Conferences are sponsored by the
Vacuum Metallurgy Committee of Chinese Vacuum Society (CVS-VMC), which have
been already held seven times since 1978. Moreover, the next conference was held every
two years since 2003, which is to provide a chance for experts, scholars, technical
engineers and etc. in these areas to communicate with each other, then as a result science
and technology in these area can be rapidly developed .

The 9™ Vacuum Metallurgy and Surface Engineering Conference will be held in
June 16™ to June 19® of 2009 in Shenyang, Liaoning Province of China. This conference
is sponsored by Vacuum and Fluid Engineering Research Center of Northeastern
University. About 10 well-known scholars or professors will give wonderful invited
speeches at the conference.

Close till May 10, 2009, we totally received more than 150 articles and papers. This
book gathered 102 pieces of papers selected by the Academia Committee. The Authors
comes from several countries include China, Japan, Koran, Australia and etc.

There are three grouped conference include Vacuum Metallurgy, Surface Engineering,
Vacuum Science and Technology. We also organized visits to some related factories. We
hope that the meeting could become the bridge of universities, research departments,
factories and enterprises. We should appreciate the support and sponsor of several
enterprises.

Thanks for the hard work of Electronics Industrial Publication House and the
outstanding work of each author, which make it become true that this book can be printed
and issued. We also hope that our work will be meaningful for the academic and technical

development of vacuum metallurgy and surface engineering.

CVS-VMC
July 10, 2009
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Part 1 Vacuum Metallurgy

Experimental Study on Extraction of Lithium by Vacuum
Thermal Reduction with Ferro-silicon Alloy

DI Yue-zhong DONG Wei-wei WU Xiao-lei WANG Zi-gian FENG Nai-xiang
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: Extraction of lithium by vacuum thermal reduction may be used extensively in future. Influences
of various technological parameters such as reaction temperature and time on thermal decomposition of
lithium carbonate and Lithia reduction were investigated in the of extraction of lithium by vacuum thermal
reduction with Ferro-silicon alloy. On the best condition obtained by Lo(4%) orthogonal test, the
decomposition efficiency of lithium carbonate could be above 99%. With increasing reduction
temperature, the reduction rate could be reach up to 95.85% at 1293K.The reduction rate increased gently
when the reaction time excess 120min.

Keywords: vacuum; lithium; decomposition; reduction
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1 Introduction

The lightest of all metals, lithium is used in a variety of applications, including petrochemical industry, lubricating
material, synthetic rubber, glass ceramic. Nowadays it is called energetic metal of 21 century used extensively in the
areas of aviation, nuclear-generated power and electric battery industry ,

Nowadays, molten salt electrolysis and vacuum thermal reduction are main method of producing lithium. Over
90% of the world’s primary lithium is produced by electrolyze LiCl-KCl] molten salt system®). The technology of
electrolysis is very sophisticated, but its development will be effected by some factors: high-purity LiCl as raw
material is very expensive; chlorine from anode pollutes environment; natrium content of lithium produced by
electrolysis is too high. Vacuum thermal reduction may be used extensively in future because of low-energy
consumption, high-purity and short-cycle. In this experiment, metal lithium was extracted by vacuum thermal

reduction with Ferro-silicon alloy (34



