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What are zinc-cerium redox flow batteries (ZCBs)?

Zinc-cerium redox flow batteries (ZCBs) are emerging as a very promising new technology with the potential
to store a large amount of energy economically and efficiently, thanking to its highest thermodynamic
open-circuit cell voltage among all the currently studied agueous redox flow batteries.

What are the coulombic and voltage efficiencies of zinc-cerium redox flow batteries?
During charge/discharge cycles at 50 mA cm -2,the coulombic and voltage efficiencies of the zinc-cerium
redox flow battery are reported to be 92 and 68%,respectively .

Why is zinc-cerium flow battery a good choice?

While the zinc-cerium flow battery has the merits of low cost,fast reaction kinetics,and high cell voltage,its
potential has been restricted due to unacceptable charge loss and unstable cycling performance,which stem
from the incompatibility of the Ce and Zn electrolytes.

What is the life-cycle of azinc-cerium redox flow battery (RFB)?

The life-cycle of a zinc-cerium redox flow battery (RFB) is investigated in detail by in situ monitoring of the
half-cell electrode potentials and measurement of the Ce (IV) and H + concentrations on the positive and
negative side, respectively, by titrimetric analysis over its entire life.

Which electrolyteisused in azinc cerium & NRS redox flow cell?

In azinc cerium & NRS redox flow cell,Ce 3+/Ce 4+& NRS mixed electrolyteis used as positive electrolyte. In
alkaline solution,the electrode reaction of NRS exhibits sluggish electrode kinetics. On the contrary,with
rising acid concentration,it exhibits faster electrode kinetics and a diffusion-controlled process.

Are anion exchange membranes important for zinc-cerium redox flow batteries?

This analysis revealed that the use of anion exchange membranes with extremely low proton leakage and high
stability in the presence of Ce (1V) is keyfor the ultimate success of zinc-cerium redox flow batteries. Kiana
Amini: Investigation,Methodology,Data curation,Writing - original draft.

The benefits and limitations of zinc negative electrodes are outlined with examples to discuss their
thermodynamic and kinetic characteristics along with their practical aspects. Four main types of redox flow
batteries employing zinc electrodes are considered: zinc-bromine, zinc-cerium, zinc-air and zinc-nickel.
Problems associated with zinc ...

surface finishing several decades ago but their use in flow batteriesis only 20 years old. This review considers

the thermodynamics and kinetics of the electrode reactions (desired and secondary) in each half-cell,
operational variables, materials for cell components, cell design and performance of the zinc-cerium flow
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battery.

The use of the Celll/CelV redox couple has long been suggested as the positive-electrode reaction for use in
flow batteries.[34-36] This idea was exploited in the zinc-cerium[37-39] and vanadium-cerium redox flow
batteries[40] as the couple offers a large positive potential, between 1.28 and 1.72 V (vs. SHE)
ChemPlusChem 2015, 80, 288 ...

While the zinc-cerium flow battery has the merits of low cost, fast reaction kinetics, and high cell voltage, its
potential has been restricted due to unacceptable charge loss and unstable cycling performance, which stem
from ...

In the uncharged state, the zinc electrolyte and the cerium (111) electrolyte are stored externally in separate
reservoirs and are circulated through the negative and positive compartments, respectively, during the
operation of the battery. For the negative side of the flow battery, the primary reaction is the zinc
deposition/dissolution reaction.

The zinc-bromine flow battery (ZBFB) has a theoretical voltage of 1.85 V and a high energy density, but the
problem of zinc dendrites and the toxicity of Br 2 at the positive electrode are still unavoidable [19].
Therefore, it is urgent to develop a new type of agueous flow battery with high voltage, high energy density
and non-toxicity.

The zinc-cerium flow battery has been considered by research groups at the universities of Southampton
[11-14] and Strathclyde [15, 16]. It realizes arelatively high open-circuit cell potential by combining the zinc
half-cell with a Ce(IV)/Ce(l11) redox half-cell, both electrolytes often being methanesulfonic acid based, and
thecell is...

The electrochemical activity of the Ce 3+/4+ reaction in the presence of various mixed acid electrolytes
containing methanesulfonic acid (MSA) as the base electrolyte along with hydrochloric, nitric and sulfuric
acid was investigated as a function of acid concentration and reaction temperature on a Pt disk electrode.
Cyclic voltammetry in 0.6 mol L -1 ceriumand 4 ...

Redox flow batteries (RFBs) are one of the most promising energy storage technologies that are expected to
have an increasing market size in the near future due to their scalability, safety, long-life and system
flexibility. The development of RFBs will facilitate the utilization of clean renewable sources of energy, such
as sun and wind power, by resolving their intermittency problem.

During the discharge cycle, metallic zinc oxidizes while elemental bromine reduces, that is, Reactions (8.3)
and (8.4) occur in the opposite direction. The predicted cell potential for reaction (8.5) which would result in a
specific energy of 440 Wh kg - 1 Zn at 298 K. The bromine produced in the positive electrode during the
charge cycleisin equilibrium with bromideions ...
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7.4 Hybrid flow batteries 7.4.1 Zinc-bromine flow battery. The zinc-bromine flow battery is a so-called hybrid
flow battery because only the catholyte is a liquid and the anode is plated zinc. The zinc-bromine flow battery
was developed by Exxon in the early 1970s. The zinc is plated during the charge process. The electrochemical
cell isalso constructed as a stack.

During the charge-discharge cycle of the zinc-cerium flow cell the electrodeposition of zinc takes place at the
negative side: ... Zinc deposition and dissolution in methanesulfonic acid onto a carbon composite electrode as
the negative electrode reactions in a hybrid redox flow battery. Electrochim. Acta (2011) H. Van Parys et al.

The life-cycle of a zinc-cerium redox flow battery (RFB) is investigated in detail by in situ monitoring of the
half-cell electrode potentials and measurement of the Ce(IV) and H + concentrations on the positive and
negative side, respectively, by titrimetric analysis over its entire life. At a current density of 25 mA cm - 2, the
charge efficiency of the battery isinitially limited ...

The ebb and flow: The hybrid redox flow battery (RFB) Zn-Ce has the highest open-circuit cell potential at
2.4V, amongst other aqueous RFBs. This review considers the thermodynamics and kinetics aspects of the Ce
IV /Celll ...

alkaline zinc-cerium flow batteries are generally designed with a double-membrane structure. For some metal
cation couples (Fig. 1(a)), such ... reaction between zinc oxide and potassium. lonic liquids,
1-ethyl-3-methylimidazolium acetate (EMIA) with the purity of 99% and
1-propylsulfonic-3-methylimidazolium ...

The performance of a zinc-cerium redox flow battery (RFB) with mixed methanesulfonate (MSA) - chloride
negative electrolyte is compared to that of a zinc-cerium RFB with pure MSA electrolyte. Half-cell studies on
apolyvinyl-ester carbon electrode confirm that the addition of Cl - ions increases the amount of zinc deposited
during cathodic ...

The performance of a cerium-zinc redox flow battery in methanesulfonic acid was evaluated under: different
electrode materials, electrolyte compositions and life-cycle testing. Carbon felt electrodes show the highest
coulombic and voltage efficiencies. The performance improved at high operating temperatures and a faster
electrolyte flow velocities.

Flow batteries alow for independent scaleup of power and capacity specifications since the chemical species
are stored outside the cell. The power each cell generates depends on the current density and voltage. Flow
batteries have typically been operated at about 50 mA/cm 2, approximately the same as batteries without

convection. [3] However ...

An undivided zinc-cerium hybrid redox flow battery is proposed. High discharge cell voltage of c.a. 2.1V at
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20 mA cm - 2 and an average energy efficiency of 75% were obtained. The cerium half-cell reaction was
highly reversible on a carbon felt electrode with less than a 15 mV change between charge and discharge
cycles. The limiting factor for extended cycling was ...

An early review of RFBs was given by Bartolozzi [11] in 1989 and following that, Ponce de Le&#243;n et al.
[12] in 2006 provided a more detailed analysis of the state of the art of these systems. Their review focused on
the characteristics and operations of different flow battery systems and examined parameters such as the
open-circuit potential, the power density, ...
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