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1. Good Practice for the introduction section 

In the introduction (i.e., the initial section of a scientific paper) it is 
mandatory to present the topic of the research and state the background 
and relative rationale (if applied). In this section the authors should also 
explain the aim and novelty of the research work. It is not necessary, 
except for review papers, to describe the full history of well-known types 
of batteries (especially for lithium ion batteries and sodium ion batte
ries, for which many reviews are available in literature), but instead to 
emphasize the state-of-the-art and challenges of the specific research 
topic. The cited literature should be relevant and up-to-date, i.e., results 
from references published more than five years ago (three years for hot 
topics, such as Ni-rich cathodes for lithium ion batteries or solid-state 
electrolytes) cannot be considered up-to-date. No detailed conclusion- 
style paragraph should be included in the introduction section. 

2. Good Practice for the experimental section 

Depending on the topic, the experimental section should include 
synthesis procedures, physicochemical characterization experiments, 
cell/battery assembly and electrochemical testing. The following infor
mation must be considered for the experimental section:  

1. Synthesis procedures: The method(s) should be described in an 
accurate and precise way and, if appropriate, relevant references can 

be used. The scale of synthesis (e.g., in the gram or kilogram range), 
the supplier and the purity of starting reagents, and reaction condi
tions (e.g., concentration, pH, temperature etc.) must be disclosed 
where possible. In the case of “fast” synthetic procedures, such as 
“one-step” reactions, only direct synthetic processes can be consid
ered; that is, methods of synthesis including precursor preparation 
and post-calcination steps cannot be considered as “one-step” 
reactions. 

2. Physicochemical characterization experiments: Routine charac
terization techniques such as X-ray diffraction (XRD), Scanning 
Electron Microscopy (SEM) or Raman etc. spectroscopy can be 
described in terms of technical specification of the experimental set- 
up used [1]. Custom-built setups for specific measurements are 
welcomed but they must be precisely described and illustrated with a 
schematic [2]. If a specialist method or technique is applied, a brief 
introduction to the scientific background and corresponding pro
gram of data processing is suggested [3]. For instance, for X-ray 
absorption spectroscopy (XAS) measurements, the sample prepara
tion, beamline location, type of monochromator and the energy and 
mode of XAS measurements [4] must be disclosed for the benefit of 
the reader.  

3. Cell/battery assembly: It is important to introduce and report the 
following specifications: (i) cell type and configuration (e.g., glass 
cell, coin cell, pouch cell, three-electrode cell etc.), (ii) mass 
composition of the electrode (i.e., active material, binder and 
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electronically conductive additive), (iii) type and number of sepa
rator layers used, (iv) electrolyte formulation and volume, as well as 
water content in the case of non-aqueous electrolytes and (v) envi
ronment of the cell assembly (e.g., dry room or glovebox) with 
relevant specifications (e.g., dewpoint, H2O and O2 levels). When 
describing the electrode preparation, the electrode area and the mass 
loading of active material must be given [5]. If the research focus is 
high-power application, the total amount of carbon in the electrode 
should be reported to facilitate meaningful comparison with data 
available in the literature. In the case of multiple cell testing, the 
amount of electrolyte used in each cell should also be reported for 
impartial comparison.  

4. Electrochemical testing: With the exception of testing conditions 
provided by the manufacturers of commercial devices, for lab-scale 
electrochemical experiments the rationale for the testing condi
tions and the aim of each electrochemical experiment should be 
clearly explained. In general, besides reporting the environmental 
temperature of testing, the potential range and the sweep rate are 
required for voltammetry measurements [6]. The frequency range, 
the magnitude of the perturbation (either current or potential) and 
the rest time applied are required for electrochemical impedance 
spectroscopy (EIS) measurements. When EIS measurements are 
presented in a complex impedance plot (generally called a Nyquist 
plot), this must be squared and ortho-normed (i.e., same scale on X 
and Y axes), with raw impedance data reported as symbols and fitted 
data as lines [7]. If equivalent circuit elements are used to fit the EIS 
data to obtain quantitative derived parameters, the equivalent circuit 
and the error between the raw and fitted data must be reported. 
Concerning galvanostatic cycling, in the case of three-electrode cell 
set-up (either half-cell or full cell testing), the chemistry and the 
geometry of the reference electrode must be specified [8]. In the case 
of two-electrode cell testing (i.e., full cell experiments) the cell 
voltage must be reported. More generally, the voltage range and the 
theoretical capacity (if available) must be disclosed. 

3. Good Practice for the results and discussion section 

Research works in the field of batteries must demonstrate the capa
bility of the system under investigation to store energy by means of 
efficient reversible electrochemical reactions. In this regard, the 
following specifications must be provided when a manuscript is sub
mitted to the Journal of Power Sources.  

1. The specific capacity (defined as the total amount of charge that can 
be stored per unit volume or mass) should always be reported 
together with the applied current. In a full cell test, the value of the 
capacity should be reported (without ambiguity) with respect to 
either the mass of the cathode, the mass of the anode, or the total 
mass of active material. To evaluate cell balancing, the mass loading 
ratio between negative and positive electrodes [9] is also required 
when reporting full cell data. If any pre-activation strategy is applied 
before full cell assembly [10], it must be clearly reported. If no 
pre-activation strategy is used, the charge/discharge coulombic ef
ficiency of the initial cycle must never be omitted. 

2. When cycling performance is reported, the results should be pre
sented together with the testing temperature, voltage range and 
applied current. The corresponding coulombic efficiency value 
should also be disclosed. The minimum number of cycles required to 
demonstrate sufficiently credible electrochemical energy storage 
capability depends on the type of material(s) under investigation and 
on the cell configuration used.  
a. In the case of well-established active materials for lithium/ 

sodium ion batteries, at least 100 cycles are expected. Low specific 
currents (�50 mA g� 1) should be used for cycling stability tests. In 
the case of rate capability tests, specific currents in the range 25 
mA g� 1 to 250 mA g� 1 are required.  

b. When reporting “new” active materials (e.g., as a new structure 
or new formula), authors must focus, besides the disclosure of the 
synthetic procedure, on the electrochemical behavior in battery 
configuration in order to be considered by the Journal of Power 
Sources. Thus, at least a cyclic voltammetry experiment or a 
voltage profile associated with the first cycle of metal-ion intake/ 
release is required, supported by detailed explanation of active 
material reactions [11].  

3. A demonstration of the electrochemical stability window is 
required for any submission on electrolytes (linear sweep voltam
metry and/or relevant cycling data must be reported and discussed) 
[6]. Electrode and/or cell self-discharge measurements are also 
recommended (preferably at full state of charge). This aspect is 
particularly relevant for highly concentrated electrolytes (e.g., 
water-in-salt electrolytes), and for high-voltage and organic/poly
meric electrode materials. In the case of solid-state electrolytes, the 
temperature-dependent conductivity should be also measured and 
discussed in the manuscript.  

4. In the case of cyclic voltammetry experiments for the evaluation of 
the diffusion coefficient, if the peak potential varies with scan rate 
the system should be treated as electrochemically irreversible and 
therefore the Randles-�Sev�cík equation cannot be applied. In this re
gard, it is suggested to verify the linearity of the peak current vs. 
square root of scan rate [12].  

5. When a new active material is reported to surpass the state-of-the- 
art in terms of performance, a comparison (either in tabular or in 
graphical form) with the data from the existing literature must be 
provided [13]. When discussing the comparison, the authors must 
specify if the data were acquired under similar testing conditions. 
Especially for rate capability tests, the mass loading, the applied 
current and the voltage range are critical in terms of electrochemical 
performance. Particularly, the specific current (expressed, e.g., as mA 
g� 1 or A g� 1) and current density (expressed, e.g., as mA cm� 2 or mA 
cm� 3) must be clearly reported. 

When reporting new ceramic compounds as active materials or as 
solid-state electrolytes for batteries, the chemical composition must be 
confirmed by elemental analysis methods (e.g., inductively coupled 
plasma mass spectrometry (ICP-MS)). Energy-dispersive X-ray (EDX) 
surface mapping, obtained during SEM measurement, can be considered 
as supporting analysis, but not as clear evidence of bulk chemical 
composition. It is also recommended to characterize the structure and 
the purity of the compounds by structural analysis (e.g., XRD or neutron 
diffraction). The software/program used, the structural model applied, 
the correlation coefficient (R factor) and the uncertainty of each value 
must be clearly reported when refinement is applied. 

A large number of manuscripts investigate modification (e.g., bulk 
substitution or surface modification) of conventional active materials 
through a variety of doping and coating procedures (with specific ele
ments and/or compounds). The rationale for improvement is often a 
merely “copy/paste” exercise from previously published research works 
without any support from experimental results. Similar issues can be 
found for submissions related to materials with “enhanced” 
morphology. Indeed, a vast number of papers have been published in 
recent years, mainly focusing on the size or shape aspects of the material 
under study. In this regard, the Journal of Power Sources is no longer 
interested in manuscripts where the main discovery or innovation is the 
shape or size of a material, unless significant advantages in term of 
performance, cost or sustainability are clearly demonstrated. In partic
ular, authors should avoid inventing novel names for materials, and 
should ensure that micrographs are representative and that robust sta
tistical information is presented. 

In the case of studies dealing with electrolytes containing new 
component(s), (e.g., additives, solvents or salts), it is necessary to carry 
out measurements with an adequately selected benchmark system [14]. 
For example, if a submission reports research work on an additive for 
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propylene carbonate-based electrolyte, the direct comparison of exper
imental results with the data obtained from a conventional 
carbonate-based electrolyte cannot be considered as scientifically 
appropriate. The electrolyte compatibility with active materials and 
binders (for lithium and sodium ion batteries) is another important 
aspect which should be considered. Electrochemical testing of the 
electrolyte in full cell configuration containing conventional binders, 
cathodes and anodes is highly encouraged [15]. Measurements of me
chanical properties (e.g., tensile testing and/or Young’s modulus) are 
suggested for research works on polymer electrolytes or hybrid elec
trolytes with polymer components [16]. In the case of solid-state elec
trolytes, the sample preparation for conductivity measurement and the 
battery/cell assembly procedure should be described in detail [17]. 

When results from cell disassembly and post-mortem analysis are 
presented, it is necessary to describe the sample preparation in detail. 
The procedure for cleaning/rinsing the electrode after disassembly of a 
cycled cell/battery has a significant influence on the analysis outcome 
and, thus, must be clearly reported. Details regarding the conditions for 
post-mortem electrode harvesting (such as the type of solvent used for the 
rinsing or dipping procedure) and subsequent electrode drying should 
be defined. For materials associated with severe self-charge/self- 
discharge issues, the post-mortem experiment needs to be designed to 
avoid any significant change in the state of charge/discharge in the time 
between disconnection of the cell from the battery tester and the 
disassembly of the cell under inert conditions. 

In a substantial number of submissions, the terms “in situ” and 
“operando” have been applied incorrectly. In the case of cell testing, the 
term “in situ” should be applied for measurements probing specific 
changes (e.g., structural or chemical) under relevant operation condi
tions (e.g., by interrupting electrochemical experiments at specific state 
of charge/discharge of the cell). The term “operando” combines in situ 
investigation (e.g., spectroscopic) with simultaneous real-time moni
toring of the electrochemical performance of the cell (no interruption of 
cell charge/discharge is required). Examples of meaningful use of these 
terms could be “high temperature in situ XRD measurements” or “oper
ando differential electrochemical mass spectroscopy”. Operando mea
surements are generally carried out using a complex device or specific 
cell set-up [18–21], which should be reported and described in the 
manuscript. 

For papers concerning metal batteries (in which the negative elec
trode is metallic, i.e. Li, Na, K, Mg,Ca, Al, Zn, etc.), the excess of the 
active metal on the negative electrode must be taken into account when 
reporting and interpreting the calculated coulombic efficiency. This 
applies equally to initial excess due to the use of a pure metal foil as the 
negative electrode, and to accumulated excess due to negative elec
trodes in which the active metal is plated onto a substrate (such as Cu). 
When cycling performance is described in the manuscript, information 
on the current density (e.g., mA cm� 2 or mA cm� 3) and specific capacity 
for each cycle should be reported [22]. 

In the case of separators, various physicochemical characterization 
measurements should be reported, such as: evaluation of the MacMullin 
number, electrolyte uptake, thermal analysis, shut-down tests, shrinkage 
and tensile strength evaluation [23]. Electrochemical compatibility tests 
with electrodes, such as EIS or deposition/stripping tests in the case of Li 
metal anodes, are required [24,25]. 

Research works reporting battery models need to give all details on 
the chosen form of mass, energy and momentum conservation. This 
applies to control volumes of all sorts, all properly defined. Manuscripts 
aiming to present a good (predictive) physical-chemical model that 
describes the transport of charge, mass and energy, valid for parts of a 
cell or for the whole cell, need to refer to standard or well accepted set- 
ups/systems in the literature, to document progress. This applies to 
models of a part of the battery (e.g., one of electrochemical reactions) or 
models of the full battery. New choices of forms of constitutive equations 
and rate laws of chemical or physical processes need to be examined in 
comparison with literature data or experiments. All relevant 

approximations used must be reported. For instance, it is not always 
stated that the temperature at all positions and under all conditions is 
assumed to be constant. More generally, all modeling/simulation results 
must be compared with experimental data, either originating from the 
same contribution or from existing contributions in the literature. When 
the electrochemical performance of an electrode material is studied, the 
behavior of the counter-electrode and electrolyte must be defined. 
Simulations that investigate the effect of material properties, cell geo
metric variables, or operating conditions on the cell or battery perfor
mance should preferably refer to the performance of a well-accepted 
configuration, to measure progress in the field. 

For papers dealing with lithium-sulfur (Li–S) batteries, in addition 
to what has been already pointed out in the ‘Good Practice for the 
Experimental Section’, the total electrode thickness, the total amount of 
electrolyte solution and the volume (or mass) of electrolyte per gram of 
elemental sulfur must be reported [26]. Authors must specify if partic
ular current collectors (e.g., mesh or porous) for the sulfur electrode are 
used during the electrochemical testing. Also, if lithium polysulfide 
species are employed instead of solid elemental sulfur, authors must 
specify the polysulfide concentration as well as the volume used. 
Another important point is the definition of coulombic efficiency in a 
Li–S cell. The cycle test in Li–S cells usually starts with a discharge step 
(i.e., lithiation of the sulfur electrode), and often the coulombic effi
ciency is calculated as the ratio between the charge capacity and the 
previous discharge capacity. As the sulfur is the limiting reagent in the 
Li–S system, it is suggested to calculate and report the coulombic effi
ciency as the ratio of (discharge capacity):(charge capacity) for the same 
cycle [27]. 

For research works on Li-air batteries, the thickness and the carbon 
mass loading of the air electrode should be reported. The capacity of Li- 
air batteries can be reported in terms of specific gravimetric capacity (e. 
g., mAh g� 1

carbon). However, the areal capacity (e.g, mAh cm� 2) should 
also be listed for evaluation in practical use. Similarly, the current 
applied in Li-air batteries is expected to be reported in current density 
format (e.g., mA cm� 3). If the authors claim an extremely high energy Li- 
air cell in their manuscript, both the porosity and the carbon loading of 
the air electrode need to be disclosed to estimate the parasitic weight 
from electrolyte intake within pores. The thickness of the lithium metal 
electrode also needs to be reported. Authors must also specify if air, dry 
air, pure oxygen or dry oxygen have been used when testing the air 
electrode. 

4. General remarks 

The Elsevier website states the following under the Duties of Authors 
regarding Originality and Acknowledgement of Sources: 

“The authors should ensure that they have written entirely original 
works, and if the authors have used the work and/or words of others, 
that this has been appropriately cited or quoted and permission has been 
obtained where necessary. Proper acknowledgement of the work of 
others must always be given. Authors should cite publications that have 
influenced the reported work and that give the work appropriate context 
within the larger scholarly record. Information obtained privately, as in 
conversation, correspondence, or discussion with third parties, must not 
be used or reported without explicit, written permission from the source. 
Plagiarism takes many forms, from ‘passing off’ another’s paper as the 
author’s own paper, to copying or paraphrasing substantial parts of 
another’s paper (without attribution), to claiming results from research 
conducted by others. Plagiarism in all its forms constitutes unethical 
behaviour and is unacceptable.” 

For further details please see: https://www.elsevier.com/about/poli 
cies/publishing-ethics. 

Highlights consist of a small number of bullet points that concisely 
capture the novel results of your research as well as any new methods 
that were used during the study. 

The graphs and figures should exhibit a consistent and homogeneous 
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presentation; color codes and font sizes should be maintained 
throughout to enable good legibility of the experimental data. 

The use of emphatic statements such as “superior”, “excellent”, 
“outstanding” should be limited. The performance of tested materials/ 
components should be benchmarked versus state-of-the-art materials/ 
components and compared to the relevant literature. 
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