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Editorial

lodized polyacrylonitrile as fast-charging anode for lithium-ion battery

Check for
updates

In recent years, the fast-charging capability of the batteries is
highly required, especially used for electric vehicles [1-4]. Thus,
the commercialized lithium-ion batteries (LIBs) which can be
rapidly charged and stably cycled have a huge market prospect
[5-7]. However, the Li™ transmission rate inside the electrode ma-
terial/interface is sluggish in fast-charge condition, which usually
leads to battery impedance increase, Li metal deposition, and elec-
trolyte decomposition, which seriously affects both battery cycling

a
333933399338
aa%;m%sgaqa
3ad33a%asadas

Expanded ion transport channels

Enlarged Ia\
distance

Bulk anodes

QCoONOI

»
& u
» o &
o Fami L e
,‘a""“o‘.

9e%0%0%0%9, s,

Se lodized polyacrylonitrile

Abundant Li-ion adsorption sites

Enhanced Li-ion desolvation process

stability and safety [8-12]. Therefore, it is of great significance
to design fast Li* transport anode in bulk/interphase for fast-
charging LIBs.

Recently, Li's group proposed an iodized polyacrylonitrile (I-
PAN) as novel anode with fast Li* transport in bulk/interphase
and easily LiT desolvation for fast-charging LIBs [13]. This is
mainly attributed to the C-I bond in I-PAN expanding Li* trans-
port channel and providing rich Li™ adsorption sites (Fig. 1a)
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Fig. 1. (a) Illustrative scheme of I-PAN anodes. (b) Cycling performance of I-PAN anode at 10 and 20 A/g. (c) Corresponded comparison with other anode materials. (d)
Cycling performance of I-PAN||[NCM811 battery. Reprinted with permission [13]. Copyright 2023, Wiley-VCH.
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for improving both the Li* diffusion kinetics and storage capac-
ity. Moreover, Raman spectra, nuclear magnetic resonance (NMR)
measurement and Molecular dynamics (MD) simulations consis-
tently demonstrated that the I~ released from I-PAN could be
involved in the Li* solvation structure and weaken the coordi-
nation number of Li*-solvents and anions for accelerating the
Lit desolvation. In addition, the iodine groups affected the inner
Helmholtz plane (IHP) and the structure of the electric double
layer (EDL) on anode surface by increasing surface charge den-
sity, leading to the generation of LiF/Lil-rich SEI layer. Such SEI
also improves the mechanical strength/ionic conductivity for fa-
cilitating the battery with the fast charge ability and cycle sta-
bility. Notedly, the inactive Li formed in the anode could be re-
vived by a reversible I=/I3~ redox reaction. As expected, the I-PAN
anode realized fast-charging capacity with the capacity retention
of 81.8% and 80.7% after 3000 and 10,000 cycles at 10 A/g and
20 A/g (Fig. 1b), respectively. Such exceptional fast-charging per-
formance is greatly better than other advanced anode materials
(Fig. 1c). The I-PAN anode further exhibited low-capacity decay at
0.1 A/g over 600 cycles. When I-PAN]||LiNig gCog1Mng;0, (NCM811)
battery (Fig. 1d) was assembled, it could achieve high-capacity re-
tention of 85.1%/91.4% after 1000 cycles at 5/10 C (1 C=180mA/g),
respectively.

In summary, Li’s group developed I-PAN as the anode for fast-
charging LIBs. Such excellent fast-charging capacity is attributed
to that the iodine groups in I-PAN with expanded ion transport
channel for accelerating ion transport kinetics, promoting Li* des-
olvation process and changing the IHP and EDL of anode surface
to form a highly mechanical/conductive SEI. This work not only
presents a novel design strategy for fast-charging anode materials,
but also opens the way for fast-charging batteries. Moreover, this
will inspire us to explore more fast-charging materials for LIBs.
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