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Abstract : Coin cell is a basic testing platform for battery research, discovering new materials
and concepts, and contributing to fundamental research on next-generation batteries. Li metal
batteries (LMBs) are promising since a high energy density (~500 Wh kg) is deliverable far
beyond Li-ion. However, Li dendrite-triggered volume fluctuation and high surface cause severe
deterioration of performance. Given that such drawbacks are strongly dependent on the cell
parameters and structure, such as the amount of electrolyte, Li thickness, and internal pressure,
reliable Li metal coin cell testing is challenging. For the LMB-specialized coin cell testing plat-
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form, this study suggests the optimal coin cell structure that secures performance and repro-
ducibility of LMBs under stringent conditions, such as lean electrolyte, high mass loading of NMC
cathode, and thinner Li use. By controlling the cathode/anode (C/A) area ratio closer to 1.0, the
inactive space was minimized, mitigating the cell degradation. The quantification and imaging of
inner cell pressure elucidated that the uniformity of the pressure is a crucial matter to improving
performance reliability. The LMB coin cells exhibit better cycling retention and reproducibility
under higher (0.6 MPa — 2.13 MPa) and uniform (standard deviation: 0.43 — 0.16) stack pressure
through the changes in internal parts and introducing a flexible polymer (PDMS) film.

Keywords : Coin Cell, C/A Area Ratio, Li Metal, Li Metal Batteries, Stack Pressure
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Fig. 1. (a) Schematic diagram of solvation structures in
the HCE and LHCE electrolytes. Contact angles between
PE separator and three differernt electrolytes; (b) EC/
EMC, (¢) HCE, and (d) LHCE. (e) Cycling of
Li||[NMC622 coin cells with EC/EMC and LHCE at 0.33
C and 0.5 C for charge and discharge, respectively
(1C=3.8 mA cm?).
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Fig. 2. Capacity retention and error bar (standard
deviation) of Li||[NMC622 coin cells with (a) lean
(4.0 g Ah™', ~15 pL) and (b) flooded (30 g Ah™", ~110 pL)
LHCE electrolyte.
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Fig. 3. (a) SEM image of Li anode surface after 130 cycles
with LHCE at 0.33 C and 0.5 C for charge and discharge,
respectively (1C = 3.8 mA cm2). (b) Schematic diagram
of electrode with different cathode/anode area ratio (C/A
ratio).

2 Reference A2 91.19%°1 B3] AdFo] 7H4A3%
th o], tHE AT AR Al Zdd R ¢

EddAol o & JEFE Fof o] w2 JdA]
28 HFZA &8o] o|FAA AgkS FASZ A}
FETGZM CI127A13 AL 100 ARIE 7Fo2 =
AE F Ao HE & FAEC] 94.16%=E, o=
Reference (91.19% @ 100 AlolZ)olu} C15A16
(88.15% @ 100 Ato]2)ell ®ls| gt &3 3pdo]
o]FolFT Cl12.7A13 Ae] dlolg 7+ iF WA
0.05 @ 100 Alo]Z=, Reference 4(6.18 @ 100
AblE) CI15A16 (025 @ 100 Ale)Z)HETt =A|
7281k w3k C12.7A13 AF Cl5A16 A 2%
100 Alo]E7kx19] Ha FF g8&°] 22t ~99.7%9}
~99.8%% Reference 41(~99.4% @ 100 Alo]Z)el Hal
FAEAT FF €9 A SHAAA 9A

@) 110
& 105 C/A ratio: 0.56
= -
£ 1001
=
[}
© 954
>
5 904
8
8 85 + o Reference
80 T T T T
0 20 40 60 80 100
b Cycle numbers
() 110
§ 105 4 C/A ratio: 0.88
Re]
€
5]
©
4
el
5]
3
8 854 —o—C15A16
80 T T T T
0 20 40 60 80 100
Cycle numbers
© 110
g 1054 C/Aratio:0.96
[
K]
€
[5]
©
4
2
3
-3 854 —o0—C12.7A13
o
80 T T T T

0 20 40 60 80 100
Cycle numbers

Fig. 4. Capacity retention and error bar (standard
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