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. Aqueous zinc (Zn) batteries offer a 1. Electrochemical Performance with Compressible Glass Fiber * Applying stack pressure with a
compressible glass fiber separator
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- Researchers have pursued electrolyte ~0.10- “0.101 deformation and electrolyte depletion
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uniform Zn growth and cycling stability3 2. Quantifying Changes in Porosity, Tortuosity, and Electrolyte - Using an incompressible separator
Wetting in Compressible Glass Fiber revealed an optimum pressure regime
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interfacial voids and promotes dendrite
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Electrochemical Impedance Spectroscopy (EIS) * The dendrite suppression mechanism is

e —
CWP ‘E’ 400 500 primarily effective during continuous
w w 350 e 1’5 mm Spacer jzz e 2 mm Spacer plating/stripping rather than plating alone

o o T

* In this study, we used an éz"”f gzzz FUture Dlrec“ons

. . @150— @200_- . .
incompressible polycarbonate E E * In situ x-ray micro-computed
separator to decouple mechanical 50 100- tomography (Micro CT) |
deformation from stack pressure, .. 50  Probe morphological evolution of
_ _ o o] 0- battery electrode and components
iIsolating pressure’s intrinsic effects N — sl

0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400 « Stack pressure effects on electrolyte
« When utilizing stack pressure, cell Re(Z)/Ohm Re(z)fOhm additive-induced SEI
components become a large factor  EIS spectra of glass fiber (left) and polycarbonate (right) separators under low- and high-pressure 020 ——sorsoee
1 det g the electrochemical conditions after a 1 h rest period before cycling (1 MHz—100 mHz, 10 mV amplitude) . 1 vol% FEC 1 mm Spacer
In determining the electrochemica « The high-pressure glass fiber separator exhibited a reduced semicircle + inward low-frequency tail
performance « |n contrast, the incompressible polycarbonate separator showed only a minor change in resistance "

Approach

0.05 -

with increasing stack pressure P RN N B

Voltage (V)

0.00 et

3. Electrochemical Performance with Incompressible Polycarbonate Ry =N
« Zn Symmetric Cell 0.20 o Spaner 0.20 2 mA/cm?2, 2 mAh/cm?
: ‘ 0.6 mA/cm?, 0.6 mAh/cm? 1mm S i 0.6 mA/cm?, 0.6 mAh/cm? 1.5 mm Spacer 103 > A 6 8 10
¢ CR 2032 COln Ce” 0.151 — 1.?2mpsap0:crer 0.154 1 mm Spacer Time (Hours)
] | —— 2 mm Spacer 0.2
. . —1. S
e Zinc Foil Electrode (10 mm 0.10- I\ “l ﬁ JI 0.10 / M/ / L/ j 0.1 M LiPF6 1i12rgpapcaeier
. . 1 X . ) 0.5 mm Spacer
Diameter, 0.25 mm Thickness) s oos] I (M0 WMMWWMH‘ | S oos| | f ' ' '
_ o) : o) 0.1
- Stainless Steel Spacer g o000 | it g o000 s |
. > 1 > %’ \ ‘
 Whatman Glass Fiber B 0051 i} L T*mnmu“ ~0.05 e aa ~ ~ 5 N
. | o T I VL VAN e
* Electrolyte: 2 M ZnSO, ~0.101 ~0.101 ‘ o M ~| o~ I~
| L | X N \ i’ \ T\-
 Polycarbonate Separator (0.4 um -0.15- -0.15 R S
Pore Size) 0 20 4 60 8 100 120 0 12 14 16 18 20 IR % % R 2
« Electrolyte: 1.5 m ZnSO, + 15 m 014 Time (Hours) ime rours) o
. . 4 .
LiTFSI . 0.2 mA/cm? e - Cycling performance of zinc symmetric cells References
* Hookes Law: Force « Displacement 1o 2 Space! using an incompressible separator " Efteo of Extemally Appied Prosscre on Rechargeable Alkaline Zinc Battoros at
] * Increasmg stack pressure Improves cycllng rI;i?nite/;JIdD_e|oth/;>;‘) E;igggfgg%(l)é/\fgé%n Chem. A 2026, Advance Article.
T . . . ps://doi.org/10.
LOW Pressure Anode S cator < 0.08- Stab|l|ty, although Only a minor reduction in 2. Zhang, F;; Cai, Z.; Liu, R.; Sun, Y.; Pan, H. Guiding Uniform Zn Electrodeposition
/ eparato ~ 1 . . through Regulating Pressure for Stable Aqueous Zn Batteries. J. Mater. Chem. A
. —= & 0.06- overpotential is observed 2024, 12, 10341-10348. https://doi.org/10.1039/D3TA07523K
Thinner ([ ' | ] ; Cathode I ] 3. Liu, Y.; Yang, Y,; Huang, H.; Wang, Z.; Dong, L.; Zhang, F.; Kang, Y.; Wang, J.-J.;
Spacer —> Bigger § 0.04 4 Wang, S.; Liu, H.; Chen, H. Tip-Localized Stack Pressure Field Distribution towards
' ° - il- I Inactive Zn Loss Reduction for Reversible Zinc Metal Batteries. Energy Storage
I Spﬂng Gap 0.02 - (Lr?ftl)‘] RheSUItISI Of a Charge untll Short teSt’ In Matelr\./ 2025, 75, 104(.;160I. httDS://d(\’)/i.or:]/‘IO.'IIO16/i.ensm.202l4.104060y
P4 which the cells were continuously charged
High Pressure 0.00 until short-circuiting occurred e Acknowledgements , ~
| . . . (Tohg rEi'éerrlaIsltsotr):s:leiJVF?Soigr\]/vork supported by the U.S. Department of Energy, Office of Electricity
([ : I I . -0.02 — : . : . : . : . : . The reSUItS Indlcate that StaCk pressure haS Sanéia Na%i):)nal Le‘ngbora‘tories isgmultimissign laboratory managed and Qperated by National
Thicker _’H Srailr : i Cmetioms N only a minor effect on the time required for et I for U5, Deporimentof erdys Notinol Naclkar secuty Admimeraion under
Spacer 1 Spnng Gap Ce” ShOl'tIng icr)]?;(/zcc)tr!?;-al\?poeo%gr?fe.d,tihn prrSt, St thetCent(Er ffoErIntegr(gcgcliE)Ngf?iotec?go‘logies,an Office of Science
ser Facility operated 1or the U.>. Department ot cnergy ICe OT >clence.
SAND 2026-23573C

4% U.S. DEPARTMENT

- Sandia
Georgia ML ; PN
Tech| lNaal}:)[;g?tllries “zs of ENERGY



https://doi.org/10.1039/D5TA08160B
https://doi.org/10.1039/D3TA07523K
https://doi.org/10.1016/j.ensm.2024.104060

	Slide Number 1

