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Abstract
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Continuous worldwide economic development and population growth have
steeply increased the demand for energy storage devices. For this purpose, batteries are
frequently used, which require high stability, high power, high energy density and low
cost. The state-of-the-art Li-ion battery has achieved a durability of several thousands of
hours and delivers both high power and high energy density; nevertheless, scarcity and
safety issues of lithium cannot be ignored. This drives the need for alternative energy
storage systems. In the present study, zinc anode with geopolymer binder was prepared
and its potential application as anode materials for Zn/MnO, battery and alkaline water
electrolysis has been investigated. Zinc has received considerable attention as anode
material for battery applications due to its attractive cost, safety and availability. The use
of geopolymer as electrode binder has been motivated by the ease of preparation, low
cost, and design flexibility. In addition geopolymer matrix contains a pore solution that
may serve as electrolyte, facilitating ion transfer. The mixed ionic/electronic property of
the geopolymer possesses potential as battery materials. Cyclic voltammetry (CV) has
been carried out to characterize the electrochemical behavior of the electrodes composed
of zinc powder, fly ash geopolymer and graphite or multiwalled carbon nanotubes
(MWCNT). The prepared electrodes containing geopolymer binder suffer from its high
resistance due to the formation of insulation layer of ZnO as well as the insulation
property of geopolymer. The lack of high conductivity makes the prepared electrode not
suitable as battery materials yet the prepared electrode containing MWCNT may be
attractive as anode for alkaline water electrolysis for hydrogen production. The FE-SEM
images indicated that the composite electrodes containing MWCNT were better dispersed

than those containing graphite. The surface morphology, homogeneity and chemical



compositions lead to the change of the electrocatalyst activity towards oxygen evolution
reaction (OER).
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