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Fig. A. In 1981, the solid-state ionics laboratory was established officially at the Institute of Physics, and in 1982, the People’s

Daily reported on the solid-state ionics laboratory.
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ISI® Citation Classic Award

Presented to

CHEN LIQUAN

In recognition of influential research reflected in the publication
of a bighly cited paper from the period 1981-1998

25 September 2000
Beijing, China
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Fig. B. In 1998, the team’s achievements were awarded as
the ISI Classic Citation Paper (1981—1998).
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SOLID STATE IONICS IN ASIA

Even though these biennial conference series are mostly attended by
the scientists from the Asian region, consistently we have been having
participation from our distinguished colleagues from Europe and USA
as well. To name a few participants, the founding fathers of Solid State
lonics like Paul Hagenmuller from France, Greg Farrington from USA,
Bruno Scrosati from Italy, Brian Steele from UK, Osamu Yamamoto
from Japan, Suresh Chandra from India, Chen Ligquan from China,
Detlef Brinkmann from Switzerland, Werner Wepner from Germany
and many others participated in this series of conferences. Being
actively involved in ASSSI in various capacities.
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Fig. C. Evaluation of Professor Chen Liquan on the official
website of the Asian Society for Solid State Ionics.
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Fig. 1. List of solid-state electrolyte studies: (a) Ionic and electronic conductivity of Ag,Tlgl;, single crystallll; (b) Li;GeO,-Zn,GeO,

pseudo binary phase diagram®; (c) the relationship between conductivity and temperature for PECH-LiClO, and PECH-PEO-

LiC10,4.
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Fig. 2. Electrochemical cycling performance of Li/PAN-EC-
BL-SL-LiClO,/Li;  ,V50g room temperature all solid state
secondary battery!'?).
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Fig. 3. In 2001, the Institute of Physics proposed the use of
nano alumina coated on lithium cobalt oxide to suppress
oxygen evolution and improve cycle life at high voltagel!..
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Fig. 7. Morphology of nano silicon negative electrode and comparison of its cycling performance with conventional micro silicon neg-

ative electrodel?Z.
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Fig. 8. The Institute of Physics used model electrodes to discover the electrochemical in-situ growth of solid electrolyte layers on the

surface of silicon negative electrodes, and based on this, they proposed a schematic diagram of solid-state batteries using in-situ con-

version from liquid electrolyte to solid electrolytes2d.
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Fig. 9. XRD pattern of LAGP-PP novel composite membrane before cycling and the formation of polymer on its surface after cyclingl3l.
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Fig. 10. Distribution of P2 and O3 sodium ion layered oxides with different sodium contents, transition metal oxidation states, and

compositions in a Cartesian coordinate system with cation potential as the horizontal axis and weighted average ion potential of so-

dium as the vertical axis*4.

150710-9


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 75, No. 15 (2026) 150710

Initial stage

| Subsequent chemical and structural evolutions

Acid degradation

o o°

NaTMO;+2H,0(g) +xCO; = Na;_,H,TMO;+2NaHCOj3

CO,+H,0(g)

W o
Inwa d crack growth

@ @ @ O °

o,

R *
H>O(g

OZ+HZO(g) % .»‘ ‘ Oxidative degradation

NaTMO;+40;+£H;0(g) —
Na; TMO +yNaOH

Inadequate 002

o % o)

20,4+ 41,0(g)+ye — yOH-
NaTMO;—ye~ = Na;_,TM'Oy+yNa™

eH @oC ONa @O
-~ Migration

11 O3 BUANE 1 2 AW IE R bR TE 23 <

Sufficient COy

Q.i.o?a.I.»
«,,.)

K. NaTMO,+H:0(g)+ 5 CO2 = Nay_,H,TMO,+ & NayCO,
VN

o 3 @] 3 @] 5:::"““__,_—-\ Water insertion

{3 Vacancy @ TM O Reduced TM (Mn) © Oxidized TM (Ni) @ Reduced TM (Ni)

* Systems with ions in unstable valence states

iy 25 AL L] o)

Fig. 11. Degradation mechanism of O3 type sodium ion layered oxide cathode material in airl*l.
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Abstract

Solid-state ionics is the core discipline that deals with the transport, storage, and reactions of ions in solids.
It serves as the scientific foundation for modern lithium-ion batteries, solid-state batteries, fuel cells, and related
technologies, and represents a cutting-edge interdisciplinary frontier where materials, physics, and chemistry
converge. Research in solid-state ionics encompasses solid electrolyte materials, mixed ionic-electronic
conductors, and more. The Solid-State Ionics and Secondary Batteries Research Group at the Institute of
Physics, Chinese Academy of Sciences, took the lead in China in 1978 in initiating fundamental research and
technological breakthroughs on lithium batteries, thereby opening up a new field of solid-state ionics research in
the country. The group organized the first national conference on fast ion conductors, promoted the
establishment of the Solid-State Ionics Division of the Chinese Ceramic Society, and brought together the
earliest community of solid-state ionics researchers in China. The group has achieved a series of systematic
innovations in fundamental theories of solid-state ionics, key materials for lithium batteries, solid-state
batteries, sodium-ion batteries, and other next-generation battery technologies. The fundamental science of
solid-state ionics runs through the entire process of battery materials and technology research, laying a deep
scientific foundation for China’s lithium battery industry to advance from catching up to leading, and from

basic research to engineering applications.
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