Where does lithium depo  di
Simultaneous Li deposition and dISSO| Itio
toward the cathode (anode) during charge (dlscharge) w ichisr ]
the applied current density. Expand Recovery of isolated lithium throu

Why do lithium batteries have a short cycle life?

cycle life,owing to the continuous generatlon of SO|Id electrolyte interface and isolated Li (|,L;1__m

e

What happens if i-li is dissolved in a lithium battery?

The formation of i-Li during the nonuniform dissolution of Li dendrites12 leads to a substantial capacity lossin
lithium batteries under most testing conditions13. Because i-Li loses electrical connection with the current
collector,it has been considered electrochemically inactive or 'dead' in batteries14,15.

Could graphite anodes in lithium-ion batteries form i-1i?

Graphite anodes in lithium-ion batteries could also form i-Liunder fast-charging 25 and over-charging 26.
Here we ask whether i-Li could be responsive to electrochemical processes,or whether it is really 'dead' as
commonly perceived.

How does a lithium based battery work?

In a typical Li-based battery,the lithium salt in the electrolyte dissociates into cations and anions,which carry
ionic currentbetween the electrodes during battery operations. This ionic current would create an electric
potential gradient (?fl) in the electrolyte.

What is a typi-Cal lithium based battery?

In a typi-cal Li-based battery,the lithium saltin the electrolyte dissociates into cations and anions,which carry
ionic current between the electrodes during battery operations. This ionic current would create an electric
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DYNAMIC SPATIAL PROGRESSION
OF ISOLATED LITHIUM DURING SOLAR
BATTERY OPERATIONS

potential gradient (?fl) in the electrolyte.

In this work, contradicting this commonly accepted
presumption, we show that i-Li is highly responsive
to battery operations, owing to its dynamic
polarization to the electric field ???

revived based on its response to the electric ???eld
during battery operation. Lithium metal anodes

present an sults in the spatial progression of
iso-lated lithium toward the positive elec- Dynamic
spatial progression of isolated lithium during battery
operations. Nature 600, 659???663. 10. Mistry, A.,
Fear, C., Carter, R., Love, C.T

- = Dynamic spatial progression of isolated lithium

Lo during battery operations. here we show that i-Li is

highly responsive to battery operations, owing to its

et
) i
f

dynamic polarization to the electric field in the
electrolyte. Simultaneous Li deposition and
dissolution occurs on two ends of the i-Li, leading to
its spatial progression toward the

.'
\‘4<

(G |
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???Dynamic spatial progression of isolated lithium
during battery operations???Nature???
202216,Wah Chiu? 1/4 ?Cryo-SEM? 1/4 ?,SEI???
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1. Fang, C. et al. (2019) Quantifying inactive lithium
(=i - in lithium metal batteries. Nature 572, 511???515 2.
51 1‘- 1“""‘" Liu, F. et al. (2021) Dynamic spatial progression of
Bl — isolated lithium during battery operations. Nature
600, 6597?7663 3. Arakawa, M. et al. (1993)

Lithium electrode cycleability and morphology
— g5 dependence on current density.J. Power

Semantic Scholar extracted view of "Reconnection
of isolated lithium through fast discharge" by

i Guangfu Liao et al. Dynamic spatial progression of
\l\\"y isolated lithium during battery operations. Fang Liu
Rong Xu +12 authors Yi Cui. Materials Science,
Engineering. Nature. 2021; TLDR. Simultaneous Li
deposition and dissolution occurs on two ends
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battery operations, owing to its dynamic polarization
to the electric field in the electrolyte. Simultaneous
Li deposition and dissolution occurs on two ends of
the i-Li, leading to its spatial progression toward the
cathode (anode) during charge (discharge).
Revealed by our simulation results, the progression
rate of i-Li is

Dynamic spatial progression of isolated lithium
during battery operations To compensate for lithium
loss during heat treatment, a slightly higher ratio of
lithium was used with respect to the

The formation of isolated lithium (i-Li) during cycling
hinders further development of the Li-metal battery.
Recent research by Liu et al. shows that i-Li is not in
fact "dead lithium", but can be reconnected by a
short period ???
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Spatial progression provides an opportunity for the
reconnection of i-Li. Li-metal batteries undergo

significant capacity loss during cycling, mainly due
to the formation of a solid???electrolyte interface
(SEI) and i-Li [1], which not only leads to capacity
fading, but also causes increased resistance and
drying of the cell addition, Li dendrites can be ???

The formation of isolated lithium (i-Li) during cycling
hinders further development of the Li-metal battery.
Recent research by Liu et al. shows that i-Li is not in
fact "dead lithium", but can be reconnected by a
short period of high stripping current density at the
beginning of the discharging process. Dynamic
spatial progression of

The increasing demand for next-generation energy
storage systems necessitates the development of
high-performance lithium batteries. Unfortunately,
current Li anodes exhibit rapid capacity decay and a
short cycle life, owing to the continuous generation
of solid electrolyte interface and isolated Li (i-Li).

(C) 2025 Solar Energy Resources 5710 Web: https://www.gebroedersducaat.nl



DYNAMIC SPATIAL PROGRESSION
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A high current is applied for 1 to 2 min, which
induces a dynamic progression during which Li
dissolves at one end of the isolated lithium and

deposits at the opposite end. The recovery of
isolated lithium through resting at a discharged state

has been reported, owing to the dissolution of the
residual solid electrolyte interphase (SEI), which

Dynamic spatial progression of isolated lithium
during battery operations Fang L 1, Rong Xul,
Yecun Wu2, Dvid T Byle 3, Aun Yang 1, Jinwei Xul,
Yangying Z 1, Yusheng Yel, Z Yu4, Zewen Z 1, Xin
Xiao 1, Wenxiao Huang 1, Dynamic spatial
progression of isolated lithium during battery

operations
/~ i ‘ | Dynamic spatial progression of isolated lithium
= during battery operations 2021; TLDR.
[ a ti Simultaneous Li deposition and dissolution occurs
- ' A on two ends of the i-Li, leading to its spatial
) progression toward the cathode (anode) during

charge (discharge), which is mainly affected by its
length, orientation and the applied current density
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The authors show that isolated Li (i-Li) is responsive

- \ to electric field and moves toward the electrodes
-".'.'... 1 during charge and discharge. They demonstrate the
%.

recovery of i-Li in Cu???Li cells ???

Contradicting this commonly accepted presumption,

here we show that i-Li is highly responsive to battery

operations, owing to its dynamic polarization to the
‘u electric field in the electrolyte. ???

L

The initial and end states are att = 100 s and 2 h,
respectively. from publication: Dynamic spatial
progression of isolated lithium during battery
operations | The increasing demand for next
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based on its response to the electric field during
battery operation. This mechanism results in the
spatial progression of isolated lithium toward the
positive electrode during charge, and toward the
negative electrode during et al. (2021). Dynamic
spatial progression of isolated lithium during battery
operations. Nature . 600, 659-663

Challenges and opportunities towards fast-charging
battery materials. Y Liu, Y Zhu, Y Cui. Nature
Energy, 1, 2019. Fast lithium growth and short
circuit induced by localized-temperature hotspots in
lithium batteries. Dynamic spatial progression of
isolated lithium during battery operations. F Liu, R
Xu, Y Wu, DT Boyle, A Yang, J Xu, Y

The increasing demand for next-generation energy
storage systems necessitates the development of
high-performance lithium batteries
1-3.Unfortunately, current Li anodes exhibit rapid
capacity decay and a short cycle life 4-6, owing to
\ the continuous generation of solid electrolyte

l _‘:W interface 7,8 and isolated Li (i-Li) 9-11.The

! L formation of i-Li during the nonuniform ???
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| e Liu et al. 9 examine the electrochemical response of

dead lithium using an optical cell with LiNi 0.5 Mn

0.3 C0 0.2 O 2 (NMC) and lithium electrodes, and

ﬁ an isolated lithium island between them, as shown
in Figure 1 A. Upon charge and discharge of the
NMC-lithium cell (Figure 1 B), considerable

’ _b morphological evolution of the isolated lithium island

|

;.- _ﬁ'
- l‘ | was observed, ???

The increasing demand for next-generation energy

QE storage systems necessitates the development of
) ] ﬁ high-performance lithium batteries
PF_‘E_‘ *E : 1???3.Unfortunately, current Li anodes exhibit rapid

capacity decay and a short cycle life 4???6, owing
to the continuous generation of solid electrolyte
interface 7,8 and isolated Li (i-Li) 97??11.The
formation of i-Li during the nonuniform ???

The morphological evolution of isolated Li islands
was tracked. Isolated lithium has been considered
"dead" in batteries based on the current commonly
accepted presumption. Cui's group showed that
isolated lithium is highly responsive to battery
operations and simultaneous Li

. deposition/dissolution occurs on two ends of the
R isolated lithium.
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@article{osti_1878582, title = {Dynamic spatial
progression of isolated lithium during battery
n operations}, author = {Liu, Fang and Xu, Rong and

B Wu, Yecun and Boyle, David Thomas and Yang,
Ankun and Xu, Jinwei and Zhu, Yangying and Ye,
Yusheng and Yu, Zhiao and Zhang, Zewen and
Xiao, Xin and Huang, Wenxiao and Wang, Hansen
and Chen, Hao ???

— The morphological transition of the isolated lithium
island is opposite during discharge, resulting in its

I net spatial progression toward the lithium electrode
| J] (Figure 1D). Using an electrochemical model, the

L]

reaction kinetics at the ends of the isolated island
was observed to be much faster than that at the
NMC and lithium electrode interfaces.

The authors show that isolated lithium (i-Li) is
electrochemically active and moves toward the
cathode or anode during charge or discharge. They
also demonstrate the recovery and cycling ???
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