


Editors:

Martynas Keršys
Rimantas Naina
Vincentas Adomaitis
Emilijus Maskvytis

Cover and Interior Design:

Goda Grybauskaitė

Vilnius University Press
9 Saulėtekio Av., III Building, LT-10222 Vilnius
info@leidykla.vu.lt, www.leidykla.vu.lt/en/
www.knygynas.vu.lt, www.journals.vu.lt

Bibliographic information is available
on the Lithuanian Integral Library Information System (LIBIS) portal www.ibiblioteka.lt
ISBN 978-609-07-1051-7 (PDF)

© Vilnius University, 2024



P2: Chemistry and Chemical Physics

FORMATIONAND INVESTIGATION OF BIPOLARAQUEOUS SODIUM ION BATTERIES
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Renewable energy is being developed to replace conventional energy sources, contribute to the climate

change mitigation programme, and achieve energy independence. Energy storage systems are an integral part

of sustainable energy systems. Currently, energy storage systems mostly rely on Li-ion batteries, which are

expensive, not environmentally friendly and flammable. Therefore, safer, cheaper and more environmentally

friendly batteries are being developed. Aqueous Na-ion batteries are a promising alternative to Li-ion batteries,

however, their energy densities are lower due to narrow electrochemical stability window of water [1]. There-

fore, bipolar Na-ion batteries are designed, leading to increased voltage of batteries and energy density as well

[2]. In this work, sodium vanadium titanium phosphate (NVTP) was used as anode and cathode for the forma-

tion of symmetric bipolar NVTP|NVTP coin type cells. Bipolar batteries were assembled using two and three

stacked layers, to reach voltage up to 3.6 V. Moreover, electrolytes of two different composition were applied

and investigated. In the Fig.1. results of galvanostatic charge discharge cycling of NVTP|NVTP coin type cells

containing 2 and 3 stacked layers are presented. Fast capacity fade can be observed, which is mostly due to

disbalancing and parasitic reactions issues. Coulombic efficiency, capacity retention and self-discharge time

of bipolar NVTP|NVTP batteries were compared.

Fig. 1. GCD cycling performance of symmetric NVTP batteries containing 2 and 3 stacked layers in 1M Na2SO4 electrolyte at 1C rate
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