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Abstract: The development and application of high performance potassium ion batteries (PIBs) is a major demand for China's
strategic emerging industries, and it is also a new system and direction for the development of energy storage secondary batteries.
However, the current research on PIBs is still in itsinitial stage, and still faces the challenges of slow diffusion kinetics, unclear
transport mechanism, rapid capacity decay and difficulty in revealing the intrinsic decay mechanism. This paper summarizes the
latest research results of the National Natural Science Foundation of China (NSFC) project "Surface/Interface Tuning and In Situ
Interaction Mechanism of Hierarchical Mesoporous Nanowire Cathodes for Potassium lon Battery”, systematically describes the
key scientific problems and technical bottlenecks in PIB research, and points out the efficient strategies to solve these problems
and bottlenecks.
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Table 1 Comparison of physical, chemical, and economic parameters of Li, Na, and K

Abundance in Earth's crust/%

Stokesradiusin PC/nm  Price of carbonate/($-t™)

Element  Atomic number lonic radius/nm E%vs. SHEV
Li 3 0.076 -3.04
Na 11 0.102 —2.71
K 19 0.138 —2.93

0.0017 0.48 23 000
2.3000 0.46 200
1.5000 0.36 1000

SHE—Standard hydrogen electrode; PC—Propylene carbonate.
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(f) Long cycle performance of K, ;Fe, sMn, ;O, nanowire at 1 A-g™*
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(g) Full cell performance at 100 mA-g™!
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Fig. 1 Ko7FeysMngsO, nanowire design and performance characterization!®
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Fig. 2 Design and performance characterization of micro—nano structures??
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(a) SAED patterns of K, ,Mn,;Ni,;0, (b) SAED patterns of K,,Mn,;Ni,;0,

Disc

(h) Molecular dynamic simulation calculations of K, ,Mn, ,Ni, ;0,

(¢) ABF-STEM image of K,,Mn,,Ni,;0, (d) HAADF-STEM image of K,,Mn,,Ni,;0,

Cycle number
(i) Long cycle performance of K,,Mn,;Ni,;O, at 1 A-g"!
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Fig. 3 Structural and electrochemical performance characterization of cathode materials with different potassium contents™”
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(h) Long cycle performance of K, sMn,,Co,,Fe, Mg, ,0, at 1 A-g”!
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Fig. 4 Structural and performance of ion doping inhibiting Jahn-Teller effect
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Fig. 6 Application of in situ XRD technique in potassium ion batteri
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(a) Electron diffraction images of Zn,SiO,samplesat 0, 8, 11, 15 min reaction time

(b) In situ TEM of carbon nanofibers before and after potassiated

(c) In situ TEM of mesoporous carbon materials before and after potassiated

(d) K-absorbing edge and C-absorbing edge electron energy loss spectraof Zn-N-S@C  (€) N-absorbing edge electron energy loss spectra of Zn-N-S@C

Bl 7 AL SR AR AE r b e 32 2

Fig. 7 Application of in situ transmission technology in batteries*?
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