CUNY ENERGY INSTITUTE

<

URBAN

ELECT
POWE

R

RIC

*Corresponding Author: jinchao@urbanelectricpower.com; gautam@urbanelectricpower.com

objective technical results
tth V|ews fth USDpnmeth gy th UtdStt G

ight be
th pp d t

Zinc-Manganese Dioxide Battery Development and

Jinchao Huang', Gautam G. Yadav', Meir Weiner!, Kristen Vitale', Shinju Yang?, Sanbir Rahman’,

Commercialization at Urban Electric Power

Bryan R. Wygant?, Timothy N. Lambert?, Sanjoy Banerjee’

1. Urban Electric Power Inc., Pearl River, 2. Sandia National Laboratories

Sandia
National
Laboratories

SAND2022-13065C

U.S. DEPARTMENT OF

)ENERGY

é )
Development of Energy Dense 15t electron Zn-MnO, Batteries
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Development of Non-Spillable Gelled Zn-MnO, Batteries
a 1.8 b Phase A Phase B
a < b T2-cell system < 102 T2-cell system
g :14.4. | STTSTTIITIITTITITITIIIIIIIIII EJ,,MAJ ......................
N 1.6 %!‘ ------- %F’
4 — Cylindrical Cell 1 > 2o LTIV | > 126 | |
E 14- T Cy”ndrical Ce" 2 = e E-cell rnmlziule ey e E!-In::ell module
g’ %1.50-_,,..---u----u----'-"'-"""'-'I'- %1.60-
= 1.2 5 s |
g > 140 | = SrI SRR EREERRERR
1.0 Hyldrogel Cc;ntaining l(.':y,wlinclric:.elll Cell . 180 f—— e . 180 o
20 40 60 80 100 gasok g 160
Time (hours) 2 ol ATV S ol ARER [
b 18 1200 5I£J EIZICI ISEI Ed{) 2':30 HEI]EI 350 1200 ‘ SLG EZIO éﬂ 26[} 250
q — Cylindrical Cell 1 W L.
Q Maximum Voltage
N 167 ST il Esllaiave — Cylindrical Cell 2 1. A non-spillable and low-maintenance Zn-MnO, battery that meets DOT requirements for safe transportability is
o Maximum Voltage .
S 144  repeatable performance e (G Ce"? developed by applying a poly(acrylate-KOH-H,O) hydrogel electrolyte.
) k & . . . . . . . .
g, Minimum Voltage 2. An in-situ polymerization method to incorporate the hydrogels in the cells is reported that enhances contact with the
S 47 - Cylindrical Cell 2 .
S S— Minimum Vofiage electrode and reduces corrosion.
Hydrogel Contalnlng Cyllndrlcal CeII . . . . . . . .
B e— T AT =8 3. The hydrogel reduces zincate migration, formation of stray Zn particles and manganese dissolution to increase the
Cycle Number utilization of the electrode materials.
J. Cho et al. Polymers 14 (3), 417 4.The hydrogel also enhance the safety by reducing dendrite formation that often leads to short circuits.
g J
4 \
Development of Zinc-ion blocking Graphene Oxide Separators
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Development of High Voltage Zn-MnO, Batteries
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