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Preparation – Recap…
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

Paper Structure

• Title, Author(s), Affiliations
• Abstract
• Introduction
• Methods
 You don’t have to follow the order when writing
• Results
your paper.
• Discussion
 Sometimes it’s easier to start with this section
first.
• Conclusions
• Acknowledgements
• References
• Appendix
• Supporting information

Towards paper submission through an 11-Steps Plan – Recap…

• Step 1: title, author list, affiliations, target journal
• Step 2: state the study objectives
• Step 3: describe the methods
• Step 4: develop illustrations
• Step 5: results
• Step 6: thorough discussion
• Step 7: introduction
• Step 8: conclusions
• Step 9: acknowledgement
• Step 10: references and internal reviews
• Step 11: submission

Methods

Describe the methods, including materials, techniques,
equipment, procedures, data collection, statistical analysis,…
 Your main goal is to make sure readers have a good understanding
of the methods
 Do not provide any details for widely used methods that one can
find in major textbook (e.g., diversity index, linear regression, etc.)
 Proper citations are needed

Methods

Also calls Experimental, Experimental Section or Experimental
Procedures for ‘experimental-only’ works
 In this section, you need to describe exactly what you did: what and how
experiments were run; what, how many, where, when, and why
equipment and materials were used.
 In this section you need to explain clearly how you conducted your study
in order to:
•

Permit others to replicate your study;

•

Enable readers to evaluate the work performed.

Methods

• Structure

 Write in a logical order (usually chronological, mostly best in
order they will appear in Results and Discussion);
 Give full details of the methods;
• All novel methods must be described;
• Cite methods if they are previously published;
• Describe in full if readers lack access to the original publication
(e.g. only published in Chinese journal);

 Include an illustration of study design and procedures if clarifying;
 Describe analytical methods;
 Provide statistical analysis.

Methods

• Rules for Materials and Methods
 Maintain a balance between brevity and completeness;
• Do not include results in Materials & Methods;

 Include appropriate figures and tables;
• Use passive voice and write in past tense;

 Quantify when possible;
• Concentrations, measurements, amounts, times, temperatures.

 Do not include details of common statistical procedures.

Methods

• Tense for Materials and Methods
 Used to report actions that are completed with no lasting
consequence - simple past (passive - as anybody should be
able to reproduce the experiment)
• The spacing was measured from digitized images
• The samples were placed in the furnace, then the gas flow was started.
• Measurements were taken at two minute intervals
• The raw materials were supplied by Sigma-Aldrich Co.

Methods

• Key point summary 1/2
 Order your procedures chronologically or by type of procedure and then
chronologically within type of procedure using sub-headings, where
appropriate, to clarify what you did. It is up to you to decide what order of
presentation will make the most sense to your reader.
 Use the past tense and the third person to describe what you did.
 Describe your experimental design clearly, including the hypotheses you
tested, variables measured, how many replicates you had, controls,
treatments, etc.
 Explain why each procedure was done. Reference may be made to a
published paper as an alternative to describing a lengthy procedure.

Methods

• Key point summary 2/2
 Describe statistical tests and the comparisons made; ordinary statistical
methods should be used without comment; advanced or unusual methods
may require a literature citation.
 Show your Methods section to a colleague and ask whether they would
have difficulty in repeating your study.
 Don't mix results with procedures.
 Omit all explanatory information and background - save it for the
discussion.
 Don’t include information that is irrelevant to the reader, such as what
color ice bucket you used, or which individual logged in the data.

Results and Discussion

Results and Discussion：
Results:

what experimental results did you get?
Are your experimental results sufficient to support your discussion?
Any redundant or contextual results not helping to convey your scientific message?

Illustrations:

What information do your illustrations show?
Do your illustrations adequately demonstrate the results?

Discussion:

What you have discovered?
Why these discoveries are important?
What are the major points you want to make?
Are your results supported by the literature?
What are the implications?
What are the shortfalls or limitations?
What additional (or future) efforts are needed?

Results and Discussion

Results and Discussion
•Results and Discussion:
Results

Illustrations

Discussion

1. Results.
Start a paragraph with a topic sentence (most important) – a comprehensive sentence
summarizing the results of the entire paragraph.
If a reader can get the messages by ONLY reading the topic sentences of the
manuscript, you succeed!
Make sure your statements are backed by results and/or references!
Remember that the purpose of the texts is to clarify/explain the results.
2. Illustrations.
Illustrations should be VERY high quality and follow journal requirements (e.g., units,
spacing, lines, labeling).
You want to impress the reviewers with quality artworks.
Remember MORE is not BETTER.
All illustrations should be synthetic and easy-to-read, informational and clear.
3. Discussion.
This is the most difficult section to write.
May be easier to combine it with results section.
References should be heavily used in this section.
Research papers are NOT technical reports.

Results and Discussion

Results

Illustrations

Discussion

Smart protective coatings with self‐sensing and active corrosion
protection dual functionality from pH-sensitive calcium carbonate
microcontainers
Results:
The morphology of the CaCO3 microcontainers before and after
chitosan/alginate encapsulation are studied by SEM.
In Fig. 2a, the CaCO3 microcontainers display a spherical shape with a
diameter of 2–8 µm. The high-resolution SEM image in Fig. 2a1 shows the
porous surface of a single CaCO3 microcontainer. In Fig. 2a2, the TEM
image further reveals the ultrafine porous structure at the outer surface of
the CaCO3 microcontainers. Furthermore, in Fig. 2c, the isotherms of the
CaCO3 microcontainers belong to the type IV isotherm with H3 type
hysteresis loop, which confirms the formation of mesoporous structures in
the microcontainers [46], [47]. ....

Results and Discussion
Illustration 1:

Results

Illustrations

Discussion
Fig. 2. SEM images of (a, a1) CaCO3 microcontainers and (b, b1) CA@Ca-APhen microcontainers; TEM images
of edge position of (a2) CaCO3 microcontainers and (b2) CA@Ca-APhen microcontainers; (c) N2 adsorptiondesorption isothermal curve of CaCO3 microcontainers; (d) the pore size distribution of CaCO3 microcontainers;
(e) Changes of ζ-potential during the LbL deposition, Layer 0: initial Ca-APhen; Layer 1: Ca-APhen/chitosan;
Layer 2: Ca-APhen/chitosan/alginate; Layer 3: Ca-APhen/chitosan/alginate/chitosan.

• Unclear fitting information
• Too long axis titles
• Erroneous axis ranges
• Thicker lines would be preferred
• Designation of (a), (b) and (c) is missing

0.25

y = 0.0058x + 0.0104
2
R = 0.8893

0.2
0.15
0.1
0.05
0
0

10

20

30

40

Changes in edge density (m/ha)

Rates of change in soil
respiration (%)

• Figures should not be boxed

Rates of change in soil
respiration (%)

• Examples of Figure flaws:

Rates of change in soil
respiration (%)

Results and Discussion: develop illustrations (figures, tables, photos, etc.)
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Results and Discussion: develop illustrations (figures, tables, photos, etc.)
• Examples of proper Figures:

Results and Discussion: develop illustrations (figures, tables, photos, etc.)
• Examples of proper Figures:

Choose your caption title well…

Caption title option 1
Impedance of coatings during immersion tests: (a) regular coating; (b) improved
coating.

Caption title option 2
Fig. 7. electrochemical impedance spectra of coatings after 0, 5, 10, 20, 30, 60
and 90 days of wet–dry cyclic immersion tests in 3.5 wt% NaCl solution: (a)
reference epoxy coating; (b) superhydrophobic coating.

Results and Discussion
Discussion 1:

Results

Illustrations

Discussion

Fig. 14a-c shows the UV–vis spectra of 1 mM APhen aqueous solutions with
the addition of different amounts of FeCl2 under the different pH conditions.
After mixing 0.1 mM FeCl2 solution and 1 mM APhen solution, a clear band at
520 nm was observed, which was related to the formation of a Fe2+-APhen
complex ([Fe(APhen)3]2+) (Fig. 14a-c) [64]. Besides, the strength of the
absorbance corresponding to ([Fe(APhen)3]2+ enhanced gradually with a
higher FeCl2 concentration. According to Fig. 14c, with a higher concentration
of Fe2+ ions, the color of the APhen solution changed from light yellow to red.
A prominent red color could be observed at the Fe2+ ion concentration as low
as only 0.5 mM. The colors of the mixed solutions did not show significant
difference within the range of pH 4–10, demonstrating the stability of the Fe2+
APhen complex. These results indicated that the low concentration of Fe2+
ions can be readily detected in the presence of APhen at different pH
conditions. Thus, the APhen molecules may serve as an effective sensor to
probe the generation of Fe2+ ions from early metal corrosion.

Results and Discussion
Discussion 2:
To investigate the corrosion warning ability, the neat epoxy coating and the coating with the addition of 5 wt%
CA@Ca-APhen microcontainers were scratched and salt spray exposed for different periods (Fig. 15). From
Fig. 15a, there is almost no color change observed at the scratches for the neat epoxy coating within the first
hour of the salt spray test. After 24 h, some corrosion products visible to the naked eye appeared at the
scratched area. In contrast, the damaged region of the CA@Ca-APhen5 wt%/EP coating exhibits a red color
within only 2 min as an early indication of the corrosion onset and the intensity of the color significantly
increased during the 1 h of salt spray testing (Fig. 15b). This phenomenon indicated that the Fe2+ ions
generated from the corrosion process (anodic reaction) in the scratched area recombined with the released
APhen molecules to form a red-color complex. Furthermore, from the Raman spectrum at the damage
position (Fig. S4), it can be seen that the feature peaks at 1188, 1216, 1459 and 1513 cm−1 are observed
with the presence of the red substances, confirming the generation of Fe2+-APhen complex ([Fe(APhen)3]2+)
[19]. According to Fig. S4, the Raman mapping signal at 1513 cm–1 is one of the main characteristic peaks of
the Fe2+-APhen complex. Fig. 15c shows the mapping of the intensity of the peak at 1513 cm–1 over the
0.1 µm2 of the scratch region. The map shows a strong signal of the Fe2+-APhen complex along the scratch
after only 2 min. With the extension of the salt spray time, the color became more pronounced at the
damaged position by visual inspection. These observations demonstrated that the coating can locate early
corrosion with a rapid response of red color, which is highly useful for timely corrosion detection, repair and
maintenance in practice.

Results and Discussion
Discussion 3:
Fig. 16. Schematic illustration of the
self-sensing and active corrosion
protection process of the CA@CaAPhen/EP coating.

Fig. 16 depicts the schematic illustration of self-sensing and active corrosion protection mechanism of the
composite coating system. When the coating is damaged in the course of service, the steel substrate may be
exposed to various corrosive species, such as chlorides, in a wet atmospheric environment providing all
prerequisites for corrosion to occur. The homogeneous distribution of microcontainers encapsulated by
polyelectrolyte shells in the coating matrix ensures the adequate presence of the microcontainers at the
coating-damage interface in order to quickly response to the occurrence of corrosion. The polyelectrolyte shell,
composed of oppositely weakly charged polyelectrolyte, is pH sensitive, and enables the controllable release
of corrosion inhibitors by regulating its permeability [65]. The changes in local pH due to corrosion cause the
increasing permeability of the chitosan/alginate polyelectrolyte shell stimulating the release of APhen
molecules from the microcontainers. The APhen molecules released from the microcontainers can react with
Fe2+ to form a red complex at the exposed steel surface, which can not only provide an early warning of
corrosion onset but also inhibit significant corrosion propagation.

Conclusion

• The value of your conclusion - summary and highlights
for the whole study
 What are the take-home messages?
 What scientific challenges remain?
 Don’t be too long!
abstract ≠ conclusions

Conclusions and Abstract – Example….
Abstract: 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.
Last paragraph of introduction: 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.

Conclusions: 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. The following conclusions can be drawn:
1. 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.
2. 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.
3. Surface superhydrophobicity does not always lead to better barrier properties of organic coatings and should be used with careful
consideration of service environments.

Conclusion

•General Functions and Main Elements of Conclusion
 Summing up
• To be a part with its main function of summarizing the chief pieces of
pure facts, data and information in the paper
• To actually summarize, with due emphasis, the principal items of
information in the main body of the paper
• To include only material that appeared earlier in an expanded form, no
new information or discussions

Conclusion

•General Functions and Main Elements of Conclusion
 Statement of Conclusions
• Conclusions based on evidence
• To follow logically from the data presented actually in the main body of
the paper
• To agree with whatever you may have promised to testify in the
introduction

Conclusion

•General Functions and Main Elements of Conclusion
 Statement of Recommendations
• Appear less frequently in professional scientific papers than in, say,
technical reports; hardly ever essential to include
• If done, be sure that they follow logically from the data and conclusions
presented earlier
• Not to dangle as proposals that you think are good but for which you
have given no supporting evidence,
• Never clash with what you may have expected to do in your introduction

Conclusion

•General Functions and Main Elements of Conclusion
Graceful Termination
• To be achieved when all the materials of the conclusion are smoothly
woven together and satisfactorily round off the whole
• Be on guard against duplicating large portion of the introduction in the
conclusion.
• Verbatim repetition can be boring and even create a false unity, which is
definitely no compliment to the author’s success.

Conclusion

• Rules for Conclusion
 Be careful not to draw conclusions from overinterpreted data involving
limited research scope, errors of observation, errors in arithmetic,
compensating errors, systematic and personal errors.
 Do not use mathematical formulas without clearly understanding of their
derivations and all the assumptions involved.
 Be cautious in comparing conclusions based upon experiments in which
the influential conditions have been improperly controlled.
 Avoid confusing facts with opinions of influences, not only in the
investigation itself but also in preparing results for publication.
 When you indulge in a speculation, be sure to remind your reader to know
that it remains a speculation.

Conclusion

• Useful Expressions in Writing a Conclusion
 On the basis of…, the following conclusions can be drawn…
 The research work has brought about a discovery of …
 These findings of the research have led the authors to conclude that…
 The research has resulted in a solution of…
 To sum up, we have revealed…
 We have demonstrated in this paper…
 The results of the experiments indicate…
 In conclusion, the result shows…

Conclusion

• Useful Expressions in Writing a Conclusion - Example
In summary, the work reported the development of a smart coating that
integrated self-sensing and active corrosion protection capabilities based on
a novel pH-sensitive CaCO3 microcontainer containing APhen molecules as
both indicator and inhibitor of corrosion. The main conclusions from this
study are as follows.
1) The CaCO3 microcontainer had a good drug loading capacity (~20.1 wt%)
and could release APhen in a controlled fashion responding to pH
variation… etc

References for further reading
•

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

•

MIT Broad Institute: https://mitcommlab.mit.edu/broad/commkit/general-tips/

Thanks for your attention!
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