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Paper Structure

• Title, Author(s), Affiliations
• Abstract
• Introduction
• Methods/experimental

• Results

• Discussion
• Conclusions
• Acknowledgements
• References
• Supporting information

You don’t have to follow this order when writing
your paper.
Often it is easier to start with this section first and
then the Abstract and (revisit the) Introduction.

Preparation
Before you start, think about:
• Single, most important scientific message to radiate with the paper (not just ‘performance!’);
• Are all results performed really needed and all geared to the above? Sometimes less is more!
• Do I have an exciting and well-rounded story to tell?
• Novelty, timeliness, originality, breakthrough-knowledge generated?
• Who are your co-author(s)?
• Who are your audience and what’s the appropriate journal?
• A paper is written for readers, not for yourself

Title
• Make a good title: specificity, brevity, clarity, indelibility,
Tip #1: be specific



Effects of Ag, Cu or Ca addition on the microstructure, mechanical and antibacterial properties of
biodegradable Zn-0.8 Mn alloy



Effects of alloying elements on the multiple properties of biodegradable Zn alloys

influenced corrosion of FeCoCrNiMo
 Microbiologically
Pseudomonas aeruginosa



0.1

high-entropy alloys by marine

Microbiologically influenced corrosion of high-entropy alloys by marine bacteria

Title
• Make a good title: specificity, brevity, clarity, indelibility,
Tip #2: be concise, avoid unnecessary information and adjectives



Towards a better understanding of localised corrosion induced by typical non-metallic inclusions in
low-alloy steels



Towards a better understanding of localised corrosion induced by typical non-metallic inclusions in
low-alloy steels in 3.5 wt% NaCl solution

photothermal and superhydrophobic TiN-PTFE film for anti-icing/deicing
 Plasmon-mediated
applications



Plasmon-mediated photothermal and superhydrophobic TiN-PTFE film with
excellent/superior/robust/durable anti-icing/deicing performance

Title
• Make a good title: specificity, brevity, clarity, indelibility,
Tip #3: Avoid complicated logics and abbreviations



Multi-Action Self-Healing Coatings with Simultaneous Recovery of Corrosion Resistance and
Adhesion Strength



Multi-action self-healing coatings based on shape memory polymer and dual-function
microcapsules for simultaneous recovery of corrosion resistance and adhesion strength

scanning electrochemical microscopic study of microbiologically influenced corrosion
 Multi-mode
mechanism of 304 stainless steel by thermoacidophilic archaea



Multi-mode SECM study of MIC mechanism of 304 SS by thermoacidophilic archaea

Title
• Make a good title: specificity, brevity, clarity, indelibility,
Tip #4: Be intriguing and inspiring



Adaptive bidirectional extracellular electron transfer during accelerated microbiologically influenced
corrosion of stainless steel



The influences of inward and outward extracellular electron transfer on the microbiologically
influenced corrosion of stainless steel

correlations between molecular electronic properties and inhibition efficiencies: do they
 Simplistic
really exist?



Study of correlations between molecular electronic properties such as HOMO-LUMO gap
and inhibition efficiencies

As a further example: try to avoid
“Fabrication of.....”, “Study of.......”, etc

Abstract
• The value of your abstract - A miniature version of the paper
Although the abstract is often one of the last parts of an article to be written, it is
one of the parts that will be judged first by editors/reviewers and readers.
 Editors will use it to have a quick overview of the entire picture of the work to
see if it is novel, exciting and suitable.
 Reviewers only see the title and abstract of an article before deciding to review
it or not.
 A title and abstract are the only parts of an article freely available/searchable to
everyone
 When reading the abstract, the reader will decide if the rest of article is
interesting to read.
 The more researchers who are interested, the more chance your paper gets
read and cited.

Abstract
• When to Write the Abstract
Writing an abstract can be difficult because you are tasked with condensing tons of work
into such a small amount of space. To make things easier, write your abstract last. Read
through your entire paper and distill each section down to its main points, i.e. towards an
abridged scientific message. Sometimes it can be helpful to answer this question through a
subtractive process.
For example, if you are trying to distill down your results, simply list all your findings
and then go through that list and start either crossing off or consolidating each
finding until you are left with a set of only the most important results.

Abstract
• Before writing your abstract
Find and read the ‘Author Guidelines’ of your chosen journal
An example of Corrosion Science:
“A concise and factual abstract is required. The abstract should state briefly the
purpose of the research, the principal results and major conclusions. An abstract is
often presented separately from the article, so it must be able to stand alone. For
this reason, References should be avoided, but if essential, then cite the author(s)
and year(s). Also, non-standard or uncommon abbreviations should be avoided, but
if essential they must be defined at their first mention in the abstract itself.
Abstract must not exceed 100 words.”

Abstract
• Abstract Formula:
General and Specific Background (~1 sentence each). Introduce the area
of science that you will be speaking about and the state of knowledge in that
area. Start broad in the general background, then narrow in on the relevant
topic that will be pursued in the paper.
Knowledge Gap (~1 sentence). Now that you've stated what is already
known, state what is not known. What specific question is your work
attempting to answer?
“Here we show…” (~1 sentence). State your general experimental approach
and the answer to the question which you just posed in the “Knowledge Gap”
section.
Experimental Approach & Results (~1-3 sentences). Provide a high-level
description of your most important methods and results. How did you get to
the conclusion that you stated in the “Here we show…” section?
Implications (~1 sentence). Describe how your findings influence our
understanding of the relevant field and/or their implications for future studies.

Abstract
• Abstract Formula
Dealloying is involved in materials science for fabrication of
nanoscale structures beneficially but for corrosion degradation
detrimentally. Detailed understanding related to the latter is critical for
designing corrosion-resistant alloys and dedicated inhibition systems.
Thus, direct nanoscopic observations of nano-structural and
compositional evolutions during the process are essential. Here
using liquid phase-transmission electron microscopy (LP-TEM), for
the first time, we show dynamic evolution of intricate site-specific
local corrosion linked to intermetallic particles (IMPs) in aerospace
aluminium alloys. To thoroughly probe degradation events, the
oxidation direction is controlled by purposefully masking thin
specimens, allowing for observing top-view surface initiation to crosssectional depth propagation of local degradations. Real-time
capturing validated and supported by post-mortem examinations
shows a dealloying-driven process that initiates at IMPs and
penetrates into the depth of the alloy, establishing macroscopic
corrosion pits. Besides, controversial mechanisms of noble-metal
redistribution are finally elucidated.

Abstract
• Too much (or too little) background
Atmospheric corrosion is known to widely impact infrastructure, transportation, energy and other
industries and generates high maintenance cost globally. Atmospheric corrosion is influenced by the
instantaneous (e.g. relative humidity/RH) and cumulative (e.g. deposition of chloride) effects from
the constituents of local environments on the metal surface. An accurate and real time monitoring of
atmospheric corrosion provides an important guide to materials selection and engineering design for
corrosion mitigation. Herein, the atmospheric corrosion of carbon steel was monitored by a Fe/Cu
type galvanic corrosion sensor for 34 days. Using a random forest (RF)-based machine learning
approach, the impacts of relative humidity, temperature and rainfall were identified to be higher than
those of airborne particles, sulfur dioxide, nitrogen dioxide, carbon monoxide and ozone on the
initial atmospheric corrosion. The RF model demonstrated higher accuracy than artificial neural
network (ANN) and support vector regression (SVR) models in predicting instantaneous
atmospheric corrosion. The model accuracy can be further improved after taking into consideration
of the significant effect of rust formation on the sensor.

Abstract
• Unclear research motivation (gap)
Dealloying is involved in materials science for fabrication of nanoscale structures beneficially but for
corrosion degradation detrimentally. Detailed understanding related to the latter is critical for
designing corrosion-resistant alloys and dedicated inhibition systems. (Between the general/specific
background and your approach, a definition of the research gap is needed) Here using liquid phasetransmission electron microscopy (LP-TEM), for the first time, we show dynamic evolution of
intricate site-specific local corrosion linked to intermetallic particles (IMPs) in aerospace aluminium
alloys. To thoroughly probe degradation events, oxidation direction is controlled by purposefully
masking thin specimens, allowing for observing top-view surface initiation to cross-sectional depth
propagation of local degradations. Real-time capturing validated and supported by post-mortem
examinations shows a dealloying-driven process that initiates at IMPs and penetrates into the depth
of the alloy, establishing macroscopic corrosion pits. Besides, controversial mechanisms of noblemetal redistribution are finally elucidated.

Abstract
• Unclear of research motivation (gap)
Dealloying is involved in materials science responsible for fabrication of nanoscale structures
beneficially but for corrosion degradations detrimentally. Detailed understanding related to the latter
is critical for designing corrosion-resistant alloys and dedicated inhibition systems. Thus, direct
nanoscopic observations of nano-structural and compositional evolutions during the process are
essential. Here using liquid phase-transmission electron microscopy (LP-TEM), for the first time, we
show dynamic evolution of intricate site-specific local corrosion linked to intermetallic particles (IMPs)
in aerospace aluminium alloys. To thoroughly probe degradation events, oxidation direction is
controlled by purposefully masking thin specimens, allowing for observing top-view surface initiation
to cross-sectional depth propagation of local degradations. Real-time capturing validated and
supported by post-mortem examinations shows a dealloying-driven process that initiates at IMPs
and penetrates into the depth of the alloy, establishing macroscopic corrosion pits. Besides,
controversial mechanisms of noble-metal redistribution are finally elucidated.

Abstract
Abstract #1: In this study, a soft lithography method based on a PDMS template was used to prepare superhydrophobic epoxy coatings with
surface microstructures resembling lotus leaves. The barrier properties of the coatings were tracked by coating potentials and EIS
measurements performed under three different simulated corrosion environments, including immersion, wet–dry cyclic immersion and salt
spray conditions. We determined the effects of surface microstructures and their induced superhydrophobicity on the barrier properties,
comparing the superhydrophobic coating with a regular epoxy coating with a smooth surface. The efficacy of using superhydrophobic coatings
for corrosion protection in different environments is discussed.

 No results; Lack of information on major finding and impact

Abstract #2: A superhydrophobic epoxy coating with highly replicated surface microstructures from lotus leaves was fabricated using a soft
lithography method based on a PDMS template. Electrochemical measurements were performed in the courses of three different corrosion
tests including simple immersion, wet–dry cyclic immersion and salt spray tests, and the results were compared with those obtained for a
smooth regular epoxy coating. Under immersion and cyclic immersed conditions, the air films trapped in the surface microstructures of the
superhydrophobic coating were critical for its highly capacitive behaviour and significantly improved barrier performance in comparison with the
regular coating. The ultrafine electrolyte particles generated in the salt spray test can easily penetrate the microstructure to directly contact the
coating surface. Thus, the air films were not formed and a more rapid deterioration was observed for the superhydrophobic coating. Surface
superhydrophobicity does not always lead to better barrier properties of organic coatings and should be used with careful consideration of
service environments.
Too many results and conclusions



Abstract #3: Using soft lithography, a superhydrophobic epoxy coating was prepared with lotus leaf-like surface microstructures.
Electrochemical measurements were performed to compare barrier properties of the superhydrophobic coating with a regular smooth coating
during immersion, wet–dry cyclic immersion and salt spray tests. The results demonstrated that the superhydrophobic coating can act as a
much stronger barrier than can the regular coating when immersed because of trapped air films in the surface microstructures. However, the
ultrafine electrolyte particles in the salt spray can easily penetrate these microstructures and deposit on the coating surface, which leads to the
faster deterioration of the superhydrophobic coating.

 Major finding

Abstract
• Undefined abbreviations
A novel self-healing coating with photothermal and pH dual-responsive properties has been
designed to protect carbon steel against corrosion by loading the stimuli-responsive microcapsules
into a shape memory epoxy coating. The sandwich-like microcapsules were based on rGO@MS
assembled with a pH-responsive PDMAEMA layer, and were loaded with BTA inhibitors
(abbreviated as rGO@MS-P-BTA). Under NIR light irradiation, the prominent photothermal effect of
rGO could not only elevate the coating temperature to activate the shape memory effect and close
the coating scratch, but also facilitated the release of corrosion inhibitors to suppress the corrosion
activity. Moreover, the PDMAEMA as a pH-driven “gatekeeper” realized the controlled release of
BTA from microcapsules at acid conditions. The surface morphology analysis, EIS, and SECM were
performed to evaluate the self-healing performance of the composite coatings. The results showed
that the combination of NIR light and pH-responsive self-healing effects endowed the coating with
short healing time and prominent healing efficiency.

Abstract
• Exaggerated statement of impact
This work introduces the first nanocomposite coating with dual-action self-healing corrosion
protection activated by the photothermal response of plasmonic titanium nitride nanoparticles (TiN
NPs). TiN@mesoporous SiO2 core–shell nanocontainers were developed as reservoirs for
benzotriazole (BTA) corrosion inhibitors and incorporated into the shape memory epoxy coating
matrix. Under near-infrared (NIR) light irradiation, the thermogenesis effect of TiN could not only
promote the release of corrosion inhibitors from nanocontainers into the crevice, but also trigger the
shape memory effect of damaged epoxy to merge the coating scratch. As such, the dual-action selfhealing mechanisms combining the formation of an inhibitor-based protective layer and the scratch
closure efficiently suppressed the corrosion process at the exposed metal surface. Surface
characterization and electrochemical measurement results proved that the nanocomposite coating
incorporated with 2 wt% of TiN-BTA@SiO2 exhibited the optimal corrosion protection as well as an
excellent self-healing performance that can be initiated within 30 s of NIR illumination. This photocontrolled self-healing coatings outperforms conventional protective coatings and can achieve longterm corrosion protection and minimal maintenance, thereby reducing staggering corrosion costs.

Abstract
• Use active voice whenever possible






- We here report dealloying of IMPs as the main factor governing the rate of local cerium precipitation in
contrast to micro-galvanic corrosion between IMPs and the surrounding matrix.
- Dealloying of IMPs as the main factor governing the rate of local cerium precipitation in contrast to microgalvanic corrosion between IMPs and the surrounding matrix is reported.
- The SECM results suggested that the decrease in the concentration of organic nutrients forced the biofilms
to use Fe2+ as an electron donor and consume more Fe2+ from the pitting corrosion.
- It is suggested by the SECM results that the decrease in the concentration of organic nutrients forced the
biofilms to use Fe2+ as an electron donor and consume more Fe2+ from the pitting corrosion.

Introduction

Introduction：
Significance:
What is the problem? Why is the topic important?
Backgrounds:
Are there any existing solutions?
Who else have done similar/relevant works? How?

What is its main limitation?

Guide the readers:
What will the readers learn from this work? Anything significant? Anything new?
Summary:
What are the research strategies / approaches presented in this paper, clearly linked to
prior art?

Introduction
Dual-action smart coatings with a self-healing superhydrophobic surface
and corrosion protective properties
Superhydrophobic surfaces are of increasing interest in many different applications because of their self-cleaning,1–4 antifouling,5,6 anti-icing7,8 and corrosion protective properties.9–12 ……..
…….However, the delicate microstructures required for superhydrophobicity are prone to damage from physical impacts
and scratches, which often leads to a decrease in their hydrophobicity and to the loss of the additional barrier effect…..
…….To overcome this problem, self-healing abilities can be introduced into superhydrophobic coatings to enable the repair
of the damaged surface chemistry and/or morphology, which can significantly extend their service lives.19–21 For example,
inorganic/organic micro-/nanocontainers…..
……. In both cases, the anti-corrosion properties of the superhydrophobic coatings were healed by the autonomous
releases of the corrosion inhibitors upon damage, whereas the surface morphology and superhydrophobicity were not
recovered…..
……In this work, we developed a new self-healing superhydrophobic coating whose surface properties and corrosion
protective properties were both repairable based on the dual action from an epoxy SMP and a BTA corrosion inhibitor…. +
research approach

Introduction
• Introduction Formula

1.General Background. Introduce the general area of science in which your project
takes place, highlighting the status of our understanding of that system.
2.Specific Background. Narrow down to the sub-area that your paper will be
addressing, and again highlight the extent of our understanding in this sub-area.
Tip: Give your readers the technical details they need to understand the system –
nothing more. Your purpose is not to showcase the breadth of your knowledge but
instead to give readers all the tools they need to understand your results and their
significance.
3.Knowledge Gap. After discussing what we know, articulate what we do not know,
specifically focusing on the question that has motivated your work. The prior two
components should serve as a set-up for this question. That is, the question motivating
your work should be a logical next step given what you’ve described in the general and
specific background.
4.“Here we show…” Very briefly summarize your methods and findings. (Note that
you may end this section with a sentence or two on the implications/novelty of your
results, although this is not essential given that you will more thoroughly address these
points in the discussion section).

Introduction
Dual-action smart coatings with a self-healing superhydrophobic surface
and anti-corrosion properties
General background:
Superhydrophobic surfaces are of increasing interest in many different applications because of
their self-cleaning,1–4 anti-fouling,5,6 anti-icing7,8 and corrosion protective properties.9–12 A
superhydrophobic surface with a water contact angle (CA) greater than 150° and a sliding angle
(SA) lower than 10° can often be obtained by combining rough surface microstructures with lowsurface-energy materials.13 When these surface microstructures are in contact with water, an air
film can be trapped within them which provides an extra barrier for the substrate materials. This
feature has made superhydrophobic surfaces particularly attractive as candidate coating
materials with enhanced anti-corrosion performance.14–18 However, the delicate microstructures
required for superhydrophobicity are prone to damage from physical impacts and scratches,
which often leads to a decrease in their hydrophobicity and to the loss of the additional barrier
effect.

Introduction
Specific background 1:
To overcome this problem, self-healing abilities can be introduced into superhydrophobic coatings to
enable the repair of the damaged surface chemistry and/or morphology, which can significantly
extend their service lives.19–21 For example, inorganic/organic micro-/nanocontainers have been
used in superhydrophobic coatings for storing low-surface-energy materials.22–25 Physical damage to
the coating surfaces autonomously triggered the release and migration of these low-surface-energy
materials from the containers to the coating surface, causing the repair of the surface chemistry.
However, this approach has no healing effect on physical damage to the surface microstructures.
Until now, very few studies have reported superhydrophobic coatings with self-healing surface
microstructures.26–28 Lynn et al. prepared a water-assisted self-healing superhydrophobic coating
using layer-by-layer assembly. Because of water-induced swelling, the critical porous surface
microstructures were fully recovered by immersion in water for only 1 min.26 The use of shape
memory polymers (SMPs) provides another promising solution by which coating's bulk integrity and
surface morphology can be restored from temporary deformation in response to environmental
stimuli such as heat or light.29,30 For example, self-healing coatings based on poly(ε-caprolactone)
(PCL)-containing polyurethane (PU) SMPs were reported in several previous studies.31–33 By
triggering the shape memory effect above the melting temperature of PCL, coating damages were
physically closed, leading to the recovery of the corrosion protection of aluminum or aluminum alloy
substrates. The use of SMPs can also endow superhydrophobic coatings with self-healing
properties.34,35 Chen and Yang developed a superhydrophobic surface based on an SMP pillar
array.35 The deformed or tilted SMP pillars could recover their original shapes upon heating to 80 °C.
The surface superhydrophobicity was restored correspondingly. To the best of our knowledge, SMPbased superhydrophobic surfaces have not been used for corrosion protective purposes.

Introduction
Specific background 2:
Besides surface properties, it is also important for anti-corrosion coatings to trigger
corrosion inhibition when damage occurs. To this end, a major class of self-healing
coatings have been developed via the incorporation of corrosion inhibitors such as
benzotriazole (BTA), 3 6 – 3 8 8-hydroxyquinoline (8HQ) 3 9 and cerium-based
inhibitors.40,41 When damage occurs, the corrosion inhibitors leach out and form
barrier films by chemical complexation or physical adsorption on the exposed
substrates.42–44 A few recent studies have incorporated corrosion inhibitors into
superhydrophobic coatings.45–47 For example, Zhang et al. recently prepared cerium
nitrate or BTA-containing superhydrophobic films on an aluminum alloy via the
electro-assisted deposition of silica microparticles.45 The results obtained using the
scanning vibrating electrode technique (SVET) revealed that the corrosion activity in
the scratched area could be effectively suppressed by the corrosion inhibitors,
thereby exerting a self-healing corrosion inhibition effect. In another example, Ding et
al. prepared a self-healing superhydrophobic coating on magnesium alloys based on
self-assembled silica nanoparticles as pH-responsive nanocontainers containing the
2-hydroxy-4-methoxy-acetophenone corrosion inhibitor.46 In both cases, the anticorrosion properties of the superhydrophobic coatings were healed by the
autonomous releases of the corrosion inhibitors upon damage, whereas the surface
morphology and superhydrophobicity were not recovered.

Introduction
Here we show:
Version A: In this work, we developed a new self-healing superhydrophobic coating
whose surface properties and anti-corrosion properties were both repairable based on
the dual action from an epoxy SMP and a BTA corrosion inhibitor. Physical damage over
the coating's surface morphology and superhydrophobicity can be repaired through the
shape memory effect triggered by a short heat treatment or exposure to sunlight. The
anti-corrosion performance of the coating upon being damaged was restored by the
leached BTA corrosion inhibitor within the coating defect. This self-healing effect was
further enhanced by repairs of the physical damage in the coating by the shape memory
effect.
Version B: In this work, we developed a new self-healing superhydrophobic coating
whose surface properties and anti-corrosion properties were both repairable based on
the dual action from an epoxy SMP and a BTA corrosion inhibitor. The damaged and
healed morphologies of the coatings were observed using scanning electron microscopy
(SEM). The dual-action self-healing mechanisms and the healing efficiency were
investigated via electrochemical impedance spectroscopy (EIS), scanning
electrochemical microscopy (SECM) and neutral salt spray tests following the application
of different healing conditions.

 Note that Version A highlights the features of the coating while
Version B summarizes the tests conducted in this paper.
 Mostly/preferably the latter, but in principle both are OK.

Introduction
Cross-sectional characterization of the conversion layer formed on
AA2024-T3 by a lithium-leaching coating
General background:
A high strength-to-weight ratio is a key characteristic that has made aluminum alloy (AA) 2024-T3
attractive for aerospace applications. However, its high susceptibility to localized corrosion
because of a heterogeneous microstructure is a downside of this alloy [1], [2], [3]. For many
decades, hexavalent chromium-containing compounds have been applied reliably for conversion
surface treatments and active protective coating pigmentation [4], [5], [6]. However, international
health and safety legislation is imposing restrictions on their utilization, demanding the
development of new corrosion inhibitive systems with reduced ecological footprints. This requires
researchers either to establish new corrosion mitigation strategies or introduce new inhibitor
compounds, providing equal or better active protection as compared to the existing chromated
systems [7], [8].

Introduction
Specific background 1:
In the early 1990s, lithium salts dissolved in alkaline solutions were reported to stabilize aluminum hydroxide through
lithium intercalation, showing a corrosion inhibitive character for aluminum and its alloys [9], [10], [11]. In 1996,
Drewien et al. proposed an alkaline lithium carbonate-lithium hydroxide bath, which favored the hydrotalcite formation
over aluminum hydroxides, as a promising alternative to chromate conversion coatings [12]. Later, Visser and Hayes
patented the use of lithium-salts as a leachable corrosion inhibitor when incorporated in organic coatings to provide
active corrosion protection [13]. Visser and his co-workers demonstrated that a protective layer was generated from
these lithium-leaching coatings. Thereafter, the studies were focused on the characterization, formation mechanism
and corrosion protection properties of the conversion layer formed in artificially-damaged areas from lithium-leaching
model coatings using chemical and electrochemical characterization techniques [14], [15], [16].
In an earlier work, Visser et al. reported that leaching of lithium-salts from the coating matrix can establish an alkaline
environment (pH 9–10) within the defect area, facilitating the formation of a conversion layer on AA2024-T3 [17]. In
fact, gradual leaching can induce a ranging local electrolyte chemistry in the scribe, resulting in the formation of
different conversion layer morphologies with exposure time. Furthermore, the crystallographic orientation of grains at
the surface of the underlying metal alloy microstructure plays a role as well [17]. In terms of composition, the results
suggested formation of an Li-Al layered double hydroxide (LDH) structure over an aluminum hydroxide gel [17]. The
layer, albeit morphologically diverse, is capable to protect the aluminum substrate in aggressive environments like
neutral salt spray (NSS) conditions [16]. The morphology of the conversion layer shows a multi-layered structure
composed of two ubiquitous layers; a dense layer adjacent the alloy substrate and a porous layer. A columnar outer
layer is also observed in the peripheral region of the scribe as a consequence of higher local pH and lithium
concentration [14]. Electrochemical impedance spectroscopy studies revealed that the inner dense layer is the main
contributor to the overall corrosion protection provided by the conversion layer while the porous and columnar layers
contribute only to a minor extent [18].

Introduction
Specific background 2:
Although previous studies have shown that lithium plays a determinative role in the layer formation, the full
characterization of the layer has been challenging as lithium is hard to detect within such conversion layers. Lithium
has very low characteristic X-ray energy and this causes limitations to detect it even with windowless energy
dispersive spectroscopy (EDS) detectors on TEM. Auger electron spectroscopy (AES) can detect lithium, however it
cannot be used for the current system as the lithium peak overlaps with the binding energy of aluminum oxide. X-ray
photoelectron spectroscopy (XPS) analysis is restricted by a low sensitivity (about 1%wt detection limit) toward
lithium and additionally a low lateral resolution to differentiate the dissimilar phases of a surface area. Visser et al.
have used XPS, detecting 4.5–4.8 at.% lithium just at the surface of the conversion layer, that was associated with LiAl LDH [17]. However, lithium might be present also in the inner parts of the layer either below the XPS detection
threshold or removed while sputtering the top part, hence remaining undetected. Recently, Marcoen et al. employed
time-of-flight secondary ion mass spectrometry (ToF-SIMS) to follow the generation of the protective conversion layer
within a 1-mm-wide scribe as a function of Li-leaching time in a corrosive environment [19]. They reported that initially
a hydrated aluminum oxide surface layer with a little incorporated lithium is formed upon exposure, which laterally
grows as a result of further Li-leaching. Subsequently, a columnar deposit, with likely an LDH structure, can nucleate
when the lithium concentration surpasses a certain threshold in the coating defect. Nevertheless, all the timeresolved information is collected from the near-top surfaces which provide no cross-sectional chemical insights into
the mature layer. In spite of the mobile character of lithium to the electron beam [20], [21], energy filtered
transmission electron microscopy (EF-TEM) technique can be used to map lithium at a high resolution. Following that
analysis approach, Liu et al. [14] detected lithium in different parts of the conversion layer with EF-TEM. However,
owing to the difficulties preparing the TEM specimens out of different locations in the deep scribe, the cross-sections
of the entire layer were not studied to observe the lithium distribution. In addition, high resolution TEM (HR-TEM)
examinations to structurally characterize the local phases were not conclusive, likely caused by the destructive
influence of the used electron beam on the structure. That is why the lithium conversion layer which spatially
comprises many sub-micron local phases has not completely been described in terms of composition and structure,
yet. This information is of great importance to fully elucidate the formation mechanism of the conversion layer within
the scribe.

Introduction

Here we show:
This work is aimed to fully characterize the protective layer on a morphological, structural
and chemical level. Therefore, TEM is utilized to study the protective conversion layer
generated from lithium-leaching coatings as this technique allows to produce chemical
and structural images at nanometric and atomic level. The analytical TEM investigations
including HR-TEM imaging, selected area electron diffraction (SAED) patterns, EF-TEM
and EDS analysis are carried out on the cross-sections of the entire layer obtained by a
dedicated focused ion beam (FIB) sample preparation procedure. Complementarily,
cross-sectional elemental maps of the layer are acquired through high-resolution SIMS.
The findings obtained in this study reveals spatial distribution of lithium within different
nanoscopic parts where the local phases are structurally characterized as well.

A clear paragraph on the research goal and approach presented is
usually the last one in the introduction section of a manuscript.

Introduction
• Common mistakes
- Don’t make general backgrounds TOO ‘general’.
Corrosion is the deterioration of a material as a result of its chemical/electrochemical interaction with its surrounding
environment. It is a costly issues that affect a variety of industries including infrastructure, transportation, energy and
many more. It is also affected by complicated materials compositions and environmental factors. Atmospheric corrosion
is Atmospheric corrosion is influenced by the instantaneous (e.g. relative humidity/RH) and cumulative (e.g. deposition
of chloride) effects from the constituents of local environments on the metal surface. An accurate and real time
evaluation of atmospheric corrosion provides an important guide to materials selection and engineering design for
corrosion mitigation. Monitoring sensors have been used in vehicles and bridges to track the dynamic process of
atmospheric corrosion and to understand how such a process is influenced by the complex environmental parameters.
For example, non-electrochemical sensors can monitor the damage status of the substrate materials based on the
measurements of the change in weight, electrical resistance or acoustic properties. An electrochemical sensor, on the
other hand, functions by forming a closed electrochemical cell on the sensor surface and monitor the transient
corrosion activities by measuring galvanic corrosion current, electrochemical impedance, linear polarization resistance
or electrochemical noise.

No need to start with general intro of ‘corrosion’ when submitting
to ‘corrosion’ journals.

Introduction
• Common mistakes
- Don’t compile examples without logics.
The delicate microstructures required for superhydrophobicity are prone to damage from physical impacts and
scratches, which often leads to a decrease in their hydrophobicity and to the loss of the additional barrier effect.
To overcome this problem, self-healing abilities can be introduced into superhydrophobic coatings to enable the
repair of the damaged surface chemistry and/or morphology, which can significantly extend their service lives. For
example, Lynn et al. prepared a water-assisted self-healing superhydrophobic coating using layer-by-layer
assembly. Because of water-induced swelling, the critical porous surface microstructures were fully recovered by
immersion in water for only 1 min. Zhang et al. reported in several previous studies the application of self-healing
coatings based on poly(ε-caprolactone) (PCL)-containing polyurethane (PU) SMPs. By triggering the shape
memory effect above the melting temperature of PCL, coating damages were physically closed, leading to the
recovery of the corrosion protection of aluminum or aluminum alloy substrates. The use of SMPs can also endow
superhydrophobic coatings with self-healing properties. Chen and Yang developed a superhydrophobic surface
based on an SMP pillar array. The deformed or tilted SMP pillars could recover their original shapes upon heating
to 80°C. The surface superhydrophobicity was restored correspondingly.
In this work, we developed a new self-healing superhydrophobic coating whose surface properties and anticorrosion properties were both repairable based on the dual action from an epoxy SMP and a BTA corrosion
inhibitor. XXXX…….

Introduction
• Common mistakes
- Don’t be subjective and downplay others’ works.
Self-healing coatings based on hydrogen bonds are considered promising because of the highly dynamic
response of these bonds to external stimuli, in combination with their directional and tunable self-association
strengths. For example, by exploiting the reassociation of hydrogen bonds and D–A reaction AAA et al. recently
demonstrated self-healing polyurethane coatings with high mechanical strength in which the damaged coating
can be repaired within 60s. Because of the high stiffness of the molecular chains of the coating materials, the
shape recovery and healing of the coating damage requires heating at 120 °C which is too high for some
corrosion applications. Conversely, BBB et al. reported a room-temperature (25 ℃) self-healing material based on
reversible hydrogen bonds. This material recovered satisfactory mechanical properties including a tensile
strength of ~2 MPa and a strain at break value of ~200% but require a long healing time of 2 hours, which makes
it unrealistic for real applications. CCC et al. developed a polyurethane coating by adjusting the ratio of the hard
and soft segments. The coating showed a fast room self-healing action but this barrier property is too low to be
used as a corrosion protective coating.

- Choose proper examples.
- Don’t criticize all the examples you referred.
- Be objective, constructive and humble when criticizing.

Introduction
• Revisit and check your introduction at the end of your paper writing...
• Make sure you have digested all relevant landmark papers. Do not cherry-pick or
ignore prior literature to your own liking.
• Begin with a brief setting-the-scene paragraph.
• Continue with the state-of-the-art of science on the topic.
• State what’s missing in previous studies.
• What studies are needed on the topic.
• Present how this paper builds on prior knowns and the research strategy/approach
of this manuscript.
• Editors/reviewers will get his/her first/second impression from this section.
• Again, a paper is written for others, not for yourself.

References for further reading
•

Elesevier Researcher Academy: https://researcheracademy.elsevier.com/

•

MIT Broad Institute: https://mitcommlab.mit.edu/broad/commkit/journal-article-abstract/

•

Elsevier Journal Finder: https://journalfinder.elsevier.com/

Thanks for your attention!
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