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Translating laboratory-scale coin cells to practical pouch-type configurations
introduces uneven electric fields and Zn?* ion flux distributions, which
fundamentally alter Zn deposition behavior. This year, our research efforts
focused on identifying electrochemical heterogeneity as a key scaling limit and
offering a mechanistic framework that connects additive chemistry, transport-| *
Kinetics interactions, and format-dependent Zn deposition, providing general
design principles for practical aqueous zinc-ion batteries (AZIBs).
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*» Elucidating significant spatial electrochemical heterogeneity attributable to cell
architectures and establishing a mechanistic framework for mitigating format-
induced inhomogeneity.

*» Highlighting how additive chemistry regulates the interplay between ion
transport and interfacial kinetics.
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2 M ZnSO, + 5 mM B-CD Coin cell

0.2 rachtypecell| 3> The lifespan of the coin cell
exceeds that of the pouch-type cell.

» Adding additives enhances cycling
stability and minimizes failures due
to poor electrode-electrolyte

> 0.1

-0.2 0 . .
werogeneitye|ectric-ﬁe|d/2n2+ fy o 1 mA cm? - 1 mAh cm? interface in scaled-up Zn-ion cells.
0 ' 1000 ' 2000 ' 3000

Time (h)

o
N

)

o
-

(o2]
o

-100

| '-I.Deng‘ree of electrolyte fiIIihg (%)

l - L] l L]
Near tab Center Edge

Voltage (V)
o
o

75 130
B-CD

~

o
L
||

—_—

N

o

o
(5]
1
1
-
N
o

Electrolyte uptake (%)

Degree of electrolyte filling (%)

(=2]
o

100

1 ¥ 1 ¥ 1
Near tab Center Edge

©
o

130

Eg Tw80
- o .
1 S <—| 32
g’ ;.,=: 50. » \Q\ _120:
- 0/\/}0*' Hydrophobic tail ! i =S FLIR B‘“ ey B |1 Q % Qo <
Ho{o , : e E_;. | / -§_
| 2 h: / I
B i35 70- / L1102
Bulk Transport Regulation Interfacial Kinetic Regulation % o MR 22 Je e e i% . / %
Tip Growth ] | & 60 24, 227 | 077 | 1o
Tw80 Inhibition ; _~ . ! Near tab Center Edge
® Uniformflux> ' ]
Zn?* | . . . . . .
b g g ; % g g g g g % B-CD primarily regulates Zn2?* solvation and ion flux, promoting uniform Zn2*
¥ ¥ distribution and homogenizing deposition across the electrode area, while Tw80
controls interfacial adsorption to guide localized Zn nucleation at high-current regions.
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> Tw80 stabilizes the electrode-electrolyte interface and partially reduces ion depletion, fields and Zn?* flux in large pouch-type cells mean that a "one-size-fits-all" additive
while B-CD further suppresses anion mobility to achieve higher Zn?* transference, more optimized in a coin cell cannot protect the entire practical device.

uniform Zn deposition, and reduced dendrite growth.
» The higher ionic conductivity of B-CD promotes uniform electric fields, while the lower

W
conductivity in Tw80 causes increased ohmic polarization and uneven ion distribution.

> PB-CD lowers exchange current density (j,), reducing current localization and promoting X8 Investigating the feasibility of amphiphilic copolymers as additives to stabilize the Zn
Zn2* redistribution, while Tw80 further decreases j, for a more uniform local current anode for high-performance AZIBs.

density on the Zn electrode surface.
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