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Overview

What is the coulombic efficiency of an all-iron flow battery?

Thus, by operating at 60°C and a pH of 3 with ascorbic acid and ammonium
chloride, we achieved a coulombic efficiency of 97.9%. While this value of
coulombic efficiency is among the highest values reported for the iron
electrode in the context of the all-iron flow battery, further improvement in
efficiency is needed for supporting repeated cycling. 

How Coulombic efficiencies are reduced in all iron flow batteries?

The earliest experiments on the all iron flow battery system deployed iron
chloride solutions and a porous separator between the two electrodes. 11, 12
Such an arrangement resulted in unavoidable cross-diffusion of Fe (III) and Fe
(II) between the positive to the negative sides of the cell and thus reduced the
coulombic efficiencies. 

What is Coulombic efficiency?

Coulombic efficiency (CE) is the ratio of discharge capacity to charge capacity
within the same cycle. Since the CE of lithium-ion batteries is very close to
100% , it is hard to measure it precisely. The relationship between CE and SOC
has a great influence on battery performance. 

What is Coulomb efficiency of a lithium-ion battery?

The concept of the Coulomb efficiency of the lithium-ion battery is proposed.
The Coulomb efficiency is usually used to describe the released battery
capacity. It refers to the ratio of the discharge capacity after the full charge
and the charging capacity of the same cycle. It is usually a fraction of less
than 1. 

How does temperature affect coulombic efficiency?

We found that increasing the operating temperature enhanced the kinetics of
iron deposition relative to the kinetics of hydrogen evolution, leading to a net

Powered by SolarTech Power Solutions



Page 3/14

rise of coulombic efficiency. Thus, by operating at 60°C and a pH of 3 with
ascorbic acid and ammonium chloride, we achieved a coulombic efficiency of
97.9%. 

How do electrolyte flow rates affect coulombic efficiency?

Elevation of pH near the surface of the electrode during electrodeposition also
raised the coulombic efficiency. Thus, electrolyte flow rates significantly
influence the coulombic efficiency. Ascorbic acid also served to regulate the
pH near the surface of the negative electrode by buffering action.
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Coulombic efficiency of flow battery

  

Improvements to the
Coulombic Efficiency of the
Iron ...

Jun 2, 2018 · Thus, by operating at 60°C
and a pH of 3 with ascorbic acid and
ammonium chloride, we achieved a
coulombic efficiency of 97.9%. While this
value of coulombic efficiency ...

  

Vanadium redox flow
batteries: A comprehensive
review

Oct 1, 2019 · Emerging storage
techniques such as the redox flow
battery (RFB) hope to achieve these
requirements. A key advantage to redox
flow batteries is the independence of
energy ...

  

Key Approaches to
Enhance the Three Major
Efficiencies of Flow
Batteries

Jun 19, 2025 · Coulombic efficiency (CE),
voltage efficiency (VE), and energy
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efficiency (EE) are key indicators for
evaluating their performance. CE reflects
charge - transfer reversibility, VE ...

  

A sandwiched bipolar
membrane for all vanadium
redox flow battery ...

Mar 28, 2018 · Particularly, the battery
with Q/P/S-3:2 membrane has shown
average coulombic efficiency of 98.9% at
current density of 40-80 mA cm -2.
Considering the simple adjustment ...

  

High energy efficiency and
stability of vanadium redox
flow battery  

Jun 25, 2022 · High energy efficiency and
stability of vanadium redox flow battery
using pore-filled anion exchange
membranes with ultra-low V4+
permeation

  

(PDF) Improvements to the
Coulombic Efficiency ...
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Jun 2, 2018 · The all-iron redox flow
battery is an attractive solution for large-
scale energy storage because of the low
cost and eco-friendliness of iron-based ...

  

The use of
polybenzimidazole
membranes in vanadium
redox flow batteries  

Jan 20, 2015 · An issue with conventional
vanadium redox flow batteries (VRFB)
with Nafion membranes is the crossover
of vanadium ions, resulting in low
coulombic efficiency and rapid ...

  

Towards a high efficiency
and low-cost aqueous
redox flow battery...

May 1, 2024 · The aqueous redox flow
battery (ARFB), a promising large-scale
energy storage technology, has been
widely researched and developed in both
academic and industry over ...

  

(PDF) Improvements to the
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Coulombic Efficiency ...

Jun 2, 2018 · We found that increasing
the operating temperature enhanced the
kinetics of iron deposition relative to the
kinetics of hydrogen evolution, leading ...

  

A high-performance
aqueous Eu/Ce redox flow
battery for ...

Nov 15, 2024 · Highlights o The
performance of an all-rare earth flow
battery is reported for the first time. o
The europium-cerium flow battery has a
battery voltage of 1.9 V. o Europium ions
...

  

Coulombic efficiency of
flow battery

What is the coulombic efficiency of an all-
iron flow battery? Thus, by operating at
60°C and a pH of 3 with ascorbic acid
and ammonium chloride, we achieved a
coulombic efficiency of 97.9%. ...

  

Recent Developments and
Trends in Redox Flow
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Batteries

Jan 1, 2015 · A flow cell cycling
experiment demonstrated the charge-
discharge capability of the cell with a 1.2
V discharge voltage, a 40 % coulombic
efficiency and a 47 % utilization ...

  

BU-808c: Coulombic and
Energy Efficiency with ...

Nov 4, 2021 · While the coulombic
efficiency of lithium-ion is normally
better than 99 percent, the energy
efficiency of the same battery has a
lower number and ...

  

Material design and
engineering of next-
generation flow-battery  

Nov 8, 2016 · Flow-battery technologies
open a new age of large-scale electrical
energy-storage systems. This Review
highlights the latest innovative materials
and their technical feasibility for ...

  

Improved coulombic
efficiency of single-flow,
multiphase flow batteries  
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Mar 14, 2024 · A comprehensive study of
stronger-binding complexing agents than
MEP to increase coulombic and energy
efficiency using a membraneless single-
flow zinc-bromine ...

  

A study of the relationship
between coulombic
efficiency and ...

Feb 15, 2018 · High coulombic efficiency
(CE) usually indicates a long battery
cycle life. However, the relationship
between long-term CE evolution and
battery degradation is not fully ...

  

Maximizing Energetic
Efficiency in Flow Batteries
Utilizing ...

Jan 24, 2014 · A computational model
that simulates electrochemical kinetics
and flow is used to quantify coulombic
and energetic efficiency under various
flow conditions, taking as examples ...

  

Coulombic efficiency of
flow batteries 
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All-solid-state batteries with silicon
anodes have high capacities but low
initial coulombic efficiencies (ICEs)
because of first cycle irreversible
capacity loss. Here, the authors report a

  

Optimizing Coulombic
Efficiency of All-Iron Redox-
Flow ...

Jan 20, 2024 · Abstract: The all-iron
redox flow battery is an attractive, eco-
friendly and inexpensive solution for
large-scale energy storage because of
the favorable earth abundance ...

  

Understanding Coulombic
and Energy Efficiency in
Modern Batteries

Aug 5, 2025 · Coulombic and energy
efficiency with the battery differ:
coulombic tracks charge retention, while
energy efficiency includes voltage losses
and usable output.

  

Improved Coulombic
efficiency of single-flow,
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multiphase flow batteries  

Jan 1, 2024 · Schematic of a single-flow
battery with multiphase flow during
discharge for the case of a) a relatively
weaker-binding BCA and b) a stronger-
binding BCA. (a) Use of a ...

  

Improvements to the
coulombic efficiency of the
...

Jul 23, 2020 · Scientists in the U.S. claim
to have demonstrated an inexpensive,
long-life, safe and eco-friendly redox
flow battery. The device is said offer ...

  

Experimental investigation
on the characteristics of
coulombic  

Jul 1, 2023 · Coulombic efficiency (CE)
can quantitatively reflect the side
reactions inside the battery and a long
battery cycle life. This study proposes a
novel quantitative method for ...

  

Effects of operating
temperature on the
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performance of ...

Oct 1, 2015 · Hence, a characterization
of the battery's thermal parameters is
essential in enhancing the efficiency and
reliability of the flow battery operation.
The effects of ambient ...

  

A low-cost all-iron hybrid
redox flow batteries
enabled by ...

Jul 1, 2024 · The entire battery system
exhibits an average coulombic efficiency
exceeding 98 % in a 360-hour charge-
discharge cycle at 10 mA/cm 2. In the
first 66 cycles, the coulombic ...

  

Understanding and
applying coulombic
efficiency in lithium metal
batteries

Jun 25, 2020 · Coulombic efficiency (CE)
has been frequently used to assess the
cyclability of newly developed materials
for lithium metal batteries. The authors
argue that caution must be ...

  

Selective anion exchange
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membranes for high
coulombic efficiency  

Jan 1, 2013 · A quaternary ammonium
functionalized poly (fluorenyl ether)
anion exchange membrane (AEM) with
extremely low VO 2 + permeation was
characterized for vanadium ...

  

A Universal Coulombic
Efficiency Compensation
Strategy for ...

Aug 1, 2024 · A Universal Coulombic
Efficiency Compensation Strategy for
Zinc-Based Flow Batteries Journal:
Advanced Materials Published:
2024-08-01 DOI:
10.1002/adma.202406366 

  

A comprehensive study in
experiments combined
with ...

Oct 10, 2024 · Increasing the flow rate or
temperature could contribute to a more
stable degradation rate of capacity and
Coulombic efficiency during the battery
cycling process. ...

  

Battery management
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system for zinc-based flow
batteries: A ...

Jun 1, 2025 · flow batteries are
considered to be ones of the most
promising technologies for medium-scale
and large-scale energy storage. In order
to ensure the safe, efficient, and cost ...
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