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Chain-ring transition during exothermic ‘“melting”
in amorphous sulfur

LIU XiuRu', ZHANG DouDou', HONG ShiMing', WANG HongYan', LIN YueXia', HE Zhu',
LI LiangBin® & XU JiAn®

! School of Physical Sciences and Technology, Southwest Jiaotong University, Key Laboratory of Advanced Technologies of Materials, Ministry of
Education of China, Chengdu 610031, China;

% National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China;

3 Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621000, China

A normal melting process is endothermic and causes volume expansion. Exothermic melting or volume contraction is therefore
abnormal, and has important effects in condensed-matter physics. In the present study, we investigated the mechanism of abnormal
exothermic “melting” of amorphous sulfur. Analysis of Raman spectra obtained before and after exothermic melting showed that
before melting the amorphous sulfur contains clusters in the form of polymeric chains. After melting, sulfur clusters in the form of Sg
predominate, i.e., the polymeric chains are converted to Sg rings during melting, which affects the overall internal energy of the system.
Density functional method calculations confirmed that the net effect in the chain-ring transition is exothermic. This abnormal
exothermic melting in amorphous sulfur can be described as chain-ring transitions coupled with melting. The difference between the
chain-ring transition reported in this work and that reported in crystallization relaxation of amorphous sulfur is also discussed.

amorphous sulfur, exothermic melting, chain-ring transition, supercooled liquid, pressure-induced solidification
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