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Layered Ternary Materials and Their Derivatives is Still Unfolding

HUANG Qing', WANG Jing-Yang®

(1. Engineering Laboratory of Advanced Energy Materials, Ningbo Institute of Materials Technology & Engineering, Chinese
Academy of Sciences, Ningbo 315201, China; Shenyang National Laboratory for Materials Science, Institute of Metal Research,
Chinese Academy Sciences, Shenyang 110016, China)

MAX phases are a family of natural occured layered carbides and nitrides which are composed of three differ-
ent kinds of elements. As one kind of inorganic nonmetallic materials, MAX phases combine the properties of met-
als, e.g. good electrical and thermal conductivity, and ceramics, €.g. high strength, high-temperature stability, and
corrosion resistance that are required for harsh environment service. At present, MAX phases have gained extensive
attentions and been widely investigated for various of applications, including high-temperature lubrications, oxidation-
resistant coating, accident tolerant fuels, self-healing composites, energy storage materials. MXene, ‘top-down’
synthesized through selective etching of the A-site elements from MAX phase, combines the MAX phase-like to-
pology structure and graphene-like morphology. Up till now, MXene has received great interest in the fields of both
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nano-science and technology. Especially, in the energy storage field, profound researches on MXene are rapid ac-
cumulating. In China, great achievement has been done in the study of MAX-phase structural materials and MXene
energy storage materials. With development of synthesis technology and deepening of interdisciplinary studies, an
increasing number of research groups are joining in this hot field.

Every year on April 1st, Ningbo Institute of Materials Technology& Engineering (Chinese Academy of Sci-
ences) conducts a seminar on Synthesis and Applications of Novel Materials. In 2019, the Structural Chemistry and
Functional Exploration of Layered Materials was selected as the theme of the seminar, focusing on MAX phases
and their two-dimensional derivatives MXenes, and other kinds of nanolaminates. The aim of this seminar was to
deepen the understanding of these layered materials and expand their applications for advanced energy, friction &
wear, energy storage, environmental materials, catalysis, sensors, biology, stealth coating, through interdisciplinary
communicating, and attracted more than 70 scholars to attend, including the inventor of MXenes, Dr. Michael Na-
guib. The research frontiers and future developments of MAX phases and MXenes were well discussed.

In order to integrate the ideas produced from attendees, Journal of Inorganic Materials publishes a special is-
sue on "Structural Chemistry and Functional Exploration of Layered Materials" to represent collections of papers
presented at this seminar. Prof. WANG Jing-Yang (Institute of Metal Research, Chinese Academy Sciences) and
Prof. HUANG Qing (Ningbo Institute of Materials Technology & Engineering, Chinese Academy of Sciences) are
invited as guest editors, and distinctive academic leaders active in this field are called for contributing papers. This
special issue embodies the latest research achievements of MAX phases/MXenes in the fields of structural ceramics,
functional materials, nano-driving, energy storage, material synthesis and theoretical simulation, which are the

widely concerned scientific issues around the world. We believe that with the organization and publication of this
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special issue, a new historical stage of MAX phase and MXenes development is coming in China.
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