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Appraising: assess the quality of the review (based off of JBI Checklist for Systematic
Summarize author comments on
Key Sources (those who are cited 3x
validity and generalizability, including
or more, especially across different
significant limitations, threats or
sections)
weaknesses

Fringe Sources (cited 1‐2x)

Is the source's review question
clearly focused and well articulated?

Is the search strategy appropriate for Is the critical appraisal strategy
the review study?
appropriate for the review study?

Journal of Environmental
Management

To present current methodologies for
Literature search strategies and critical appraisal
detecting microplastics in wastewater
methods not stated.
treatment plants

hard to compare sources due to lack Need standard protocols for
of standard methodology used across measuring MP in WWTP waters that
them.
are quick and efficient

Dyachenko (2017); GESAMP (2015); Long (2019);
Hildago‐Ruz (2012); Rocha‐Santos and Michielsson (2016); Carr (2016); Courtene‐Jones (2017);
Devi (2016); Enders (2017); Gundogdu (2018); He (2018);
Duarte (2015); Wang and Wang
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(2016)

Journal of Cleaner Production

To present current methodologies for
detecting occurrence of microplastics
Literature search strategies and critical appraisal
in wastewater treatment plants and
methods not stated.
wastewater sludge as well as removal
options

Need standardization of methods for
FTIR and Raman spectroscopic analysis comparability between research
of WW for MP is the best method due studies; FTIR and Raman spectroscopy
to ability to quantify and characterize best for detecting MP due to
information they give (quantity, size,
(size, composition) MP
polymer type)

Author does a good job of identifying
limitations of analytical techniques,
and cites where these conclusions
come from. Author does not discuss
validity of methods though. Like
other studies, a major limitation of
this study is due to lack of standard
methods being applied across the
reviewed literature ‐ cannot
adequately compare results this way

systematic literature review. Search Engine used was
Science Direct; dates used were 2010‐2020; key
phrases used were "microplastics in wastewater" and
"microplastics identification in wastewater" .
Included graphic intends to show literature results per
year, but the year axis does not explicitly state the
year. Exclusion criteria and screening strategies are
not stated. Number of articles reviewed is not
specified

Process Safety and Environmental
Protection

To facilitate understanding of
microplastics existence and fate in
wastewater treatment plants and to
describe methods for microplastic
detection

Science of the Total Environment

search strategy: search engine (1 ‐ web of science);
keywords ("microplastics OR nano plastics" AND
"wastewater treatment plants OR sewage treatment";
title/abstract screening (research studies performed
on WWTPs and review studies discuss MPs in
WWTPs); in‐text screening (automated ‐ bibliometrics‐
To critically evaluate existing methods
mapping using VOSviewer); critical review broken
for sampling, separating, identifying,
down into 4 sections: sampling of MP in WW,
and maintain quality control in the
isolating MP out of WW sample; characterizing MP,
analysis of MP in WWTPs
and QA/QC methods; these sections are further
broken down into subsections: sampling (available
methods + assessment of methods), pre‐treatment
(purification + extraction), characterization (physical +
chemical), and quality control (internal deviation +
misjudgement error)
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Kang et. al.

Research question/aim and rationale Research design and main methods

Significant output of research from
2017‐2020 on MP identification in
wastewater and WWTPs compared to
Need for method standardization.
earlier years; oxidative digestion may
Conclusions not really made in this
be the preferable organics‐
article ‐ it seems to mainly serve the
decomposition method due to lower
purpose to summarize the methods
aggressiveness against plastics and
faster speed than enzymatic
digestions

Sampling sites: inappropriate for
studies to be using samples to
estimate daily or yearly MP loads
(may be estimating this from small
sample volumes, grabs, etc. without
consideration of changes in MP in
influent over whole day or seasons).
Sampling: method of sampling is
dependant on goals of study ‐ daily
monitoring best suited for automated
sampling, but filtration sampling is
recommended when accurate
representation of larger MP particles
is needed; purification: does not
recommend acid or alkaline for WWTP
samples due to aggressiveness against
plastics; extraction ‐ recommends
density separation followed by
filtration to isolate all particles;
characterization: recommends visual
pre‐selection of MP followed by
vibrational spectroscopy.

Tagg (2015) (cited 5x across sample
collection and pre‐treatment);
Ziajahromi (2017) (cited 3 times
across sample collection, retreatment,
and MP characterization); Sun (2019)
(cited 4x across sample collection and
MP characterization); Bayo (2016)
(cited 3x across sample collection and
pre‐treatment); Cole (2014) (3x pre‐
treatment + characterization); Elert
(2017) (3x MP characterization)

Comments are based off of cited
source's comments on validity of
Alvim (2020); Cole (2014); Talvitie
methods. The review article does not
(2017a); Tagg (2015); Shim (2017)
make any new conclusions on validity
of these methods.

Li, Q (2019) ‐ cited 9x; Liu (2019) and
The authors make comments on
Talvitie (2017) ‐ cited 7x each; Lv
method advantages and
There is a need for a common
(2019) ‐ cited 6x; rested cited 3‐5x:
disadvantages throughout each area
procedure in the sampling and
Gundogdu (2018), Gies (2018), Hurley
reviewed (sampling to MP
analysis of MP, which should be
(2018), Lares (2018), Lee and Kim
crafted for specific purposes given the characterization to QA/QC) as relating
(2018), X Li (2020), Magni (2019),
characteristics of the wastewater and to the reviewed studies. There were
Mahon (2017), Mintenig (2017),
no comments on the validity,
what characteristics of the MP are
Quinn (2017), Shim (2017), Sierra
limitations, etc. of the review article
needed.
(2020), Simon (2018), Tagg (2015), Xu
though.
(2018)

Are the conclusions clear and supported by
evidence? Is there potential for bias? Are there
recommendations for further research?

Aligning: state how the source contributes to your research question
How do this source's main findings and/or conclusion contribute to
your understanding of your research question? Does the review
article contribute sources that can be used in the literature review
(note if any)?

Will this article be used to develop your research project?

critical appraisal strategy was never
specified

This review article is the most closely related to my project, covering
the general areas that my topic will discuss. This review differs in that
Conclusions are general but supported by evidence ‐ it does not seem to be based on a literature search strategy or critical
appraisal. Methods were mainly summarized, leaving room for
a lot of other research comes to this same
critical appraisal of the methods and ranking of the preference for
conclusion. Article does not take a stance on any
methods used going forward. The review also doesn't go into great
methods therefore unlikely for bias. Many
detail on how different WWTP streams are sampled (high solids vs.
recommendations for further research, relating to
methodology or not: desorption of chemicals on MP low solids) or how certain methods are attempting to tackle or
manage known issues with MP detection in WW (e.g. MP
and transport in food chains; accumulation of MP
contamination from the environment) The review does contribute a
from sludge to animals; basic methodology of
digestion including reagent and concentration; use of large number of sources, although many before 2018, but this leaves
room for adding new sources and methods that were published after
automated polymer identification methods over
2019. This article is good for giving a quick overview of the methods
visual
used, but in some cases lacks details (e.g. the oil extraction procedure
used in conjunction with digestion by Gies et. al. (2018))

YES

critical appraisal strategy was never
specified

Conclusions are clear and the authors take a stance
on their preferred method of analytical detection of
MP (Raman and FTIR). This stance could be
influenced based on the assumed goal of analysis
(characterization), where practical goals may only
need to quantify total MP making other analytical
methods potentially preferable. Recommendations
for further actions and research include:
standardization of methods; focus on development
of methods that can detect MP <20um in size; more
investigation in fate of particles

The source provides some clarity to general sampling, pre‐treatment,
and MP characterization methods that will help with reviewing
original research literature. The article does not include a breakdown
of quality assurance and quality control methods or techniques. This
article does provide a number of recent sources for methodological
information regarding the project topic, but also uses older references
frequently (2012‐2014), especially in the analytical section. The
review focusses on a number of areas concerning MP in WWTPs
(detection, removal, characteristics, sludge, related contaminants,
etc.) and therefore the methods review is small but concise and
informative.

YES

Other Notes

Talvitie (2017); Carr (2016); Mangussen & Norent (2014);
Long (2019); Dris (2018); Lv (2019); Xu (2018);
Michielsson (2016); Majewsky (2016); Simon (2018);
Sillanpaa & Sainio (2017); Wolff (2018);Lares (2018);
Sutton (2016); Loder (2015); Claessens (2013); brandsma
(2013), nuelle (2014), sanchez‐nieva (2017), Quinn
(2017), conley (2019); yang (2019); Maes (2017),
cutroneo (2020); hildalgo‐ruz (2012), dris (2015), murphy
(2016), loder and gerdts (2015), Ernie Cassola (2017),
Harrison (2012), Courtene‐Jones (2017), Wesch (2016),
Ribeiro‐Claro (2017), Okoffo (2019), Fries (2013), Shim
(2017), Dumichen (2017)

Review question is not very focussed ‐
does not indicate anything to be
answered, but rather, indicates a
Search strategy was never specified
study to summarize a large body of
knowledge and research in the topic of
microplastics in wastewater treatment
plants.

Dyachenko (2017); Gatidou (2019); Lasee (2017); Mahon
(2017); Ou and Zeng (2018); Vollersten and Hansen
(2017); Avio (2015); Babuponnusami and Muthukumar
(2014); Bautista (2008); Carr (2016); Crawford and Quinn
(2017); Gies (2018); Gundogdu (2018); He (2018);
Hildalgo‐Ruz (2012); Hurley (2018); Klein (2018); Kuhn
(2017); Leslie (2017); Li (2018); Lv (2019); Majewsky
(2016); Masura (2015); Mintenig (2017); Munno (2018);
Raju (2020); Rocha‐Santos and Duarte (2015); Tagg
(2017); Wang and Wang (2018); Cabernard (2018);
Campbell (2017); Cooper and Corcoran (2010); Dehghani
(2017); Dekiff (2014); Dumichen (2017); Dumichen
(2015); Fabbri (2001); Fischer and Scholz‐Bottcher
(2017); Frias (2016); Fries (2013); Hermabessiere (2018);
Kappler (2016); Lenz (2015); Renner (2018); Song (2015);
Tsang (2017); Zhang (2017); Wang (2017); Xu (2019)

Review question is not very focussed ‐
goal is just to review and summarize
the current state of knowledge on
microplastic existence and testing in
wastewater treatment plants.

The keywords and dates for the search
strategy seem to be appropriate for
the goals of the study ‐ to summarize
the state of knowledge on
microplastics and microplastics
No critical appraisal strategy was
testing in wastewater treatment
specified or used throughout the
plants. However, inclusion and
article review of methods.
exclusion criteria were not specified
and only one search engine was used
so it is not clear how limited the
results are or if there could be any
biases in the review based on what
studies were included

Conclusions were not concretely specified in the
article, where the final conclusion was only a single
paragraph and specified the purpose of the review
and study and that standardized methodology is
needed. This particular conclusion is supported by
the evidence as well as conclusions in other reviews.

This source does a very good job of tabulating advantages and
disadvantages of different testing methodology techniques
(digestion/preparation, identification/detection/analysis) which will
provide a good background on what these method limitations are
when reviewing the literature studies. However, these are not fully
discussed in the text and therefore must refer to other sources to
confirm. One limitation of this article is that the English translation is
sometimes difficult to understand. The review article uses many of
the same original research citations as other review articles, but it
does not refer back to the same studies very often and therefore it is
unclear which sources are key sources for the article and which are
fringe sources.

YES

One problem with this source is how
the discussion interchanges between
water and solids matrices without
clear indication of what matrix is being
discussed ‐ may thing the topic is on
wastewater, only to realize it's about
sludge a couple of sentences later

Akarsu (2020), Araujo (2018), Bayo (2020), Blair (2019),
Blasing and Amelung (2018), Cai (2020), Campbell (2017),
Claessens (2013), Cole (2014), Corradini (2019),
Chrichton (2017), Cutroneo (2020), Dehaut (2016), Ding
(2020), Dyachenko (2017), Ernicassola (2017), Fortin
(2019), Gerhard Bannick (2019), Hengstmann and Fischer
(2019), Hildalgo‐Ruz (2012), Hidyaturrahman and Lee
(2019), Honspraith (2020), Hu (2019), Imhof (2012), Kang
and Hwang (2000), Karami (2017), Kazour (2019), Lenz
(2015), Leslie (2017), J Li (2018), Loder (2017), Loder and
Gerdts (2015), Long (2019), Maes (2017), Majewsky
(2016), Mason (2016), Michielssen (2016), Moller (2020),
Munno (2018), Murphy (2016), Nuelle (2014), Okoffo
(2019), Park (2020), Phuong Linh (2019), Pignatello
(2006), Prata (2019), Primpke (2018), Primpke (2017),
Raju (2020), Ruan (2019), Schmiedgruber (2019), Shim
(2016), Sobhani (2020), Song (2015), Strungaru (2019),
Sujathan (2017), Tagg (2017), Talvitie (2015), Wang and
Wang (2018), Xu (2019), Yang (2019), Zhang and Chen
(2020), Zada (2018), Ziajahromi (2017)

Yes, and the contents of the article
support the research question
entirely. The research question fully
encompasses the content of the
article, unlike other review studies

YES ‐ this source reported search
engine, keywords, and screening
strategies. It seems that date was not
a screening factor in the search
strategy though ‐ the resultant search
gave hits for 103 publications and
Critical appraisal strategy not specified
title. Abstract screening for relevance
reduced this to 64 publications ‐ in‐
text screening did not specify how
many articles would then be reviewed.
In total, 41 original research articles
were selected for review.

Yes, the conclusions are clear and supported by the
evidence in the review as well as peer review studies.
The article justifies it's recommendations with cited
and scientifically sound arguments, and therefore
bias is not expected. The article uses a large number
of sources and cites many more than 3 times, so
information is coming from a large selection of
sources. The article makes 6 recommendations for
future research, including methods for detection MP
<20um, MP mass detection methods, standardization
of MP reporting units, development of spectroscopic
libraries for non‐ideal matrices and particle
shapes/sizes, long‐term MP measurement studies,
studies into MP fate in WWTPs

This review article makes actual recommendations for methods. The
article presents the review methods as well as reviewed study
methods in simple graphics to facilitate understanding. This article
may be the best option for defining methodology terms in the
project, and overall does a good job of outlining methods used to
perform the review and analysis.

YES ‐ *note: this is one of the most valuable review articles I
have read yet. The method descriptions are well done, and the
critical appraisal points out key features or limitations of the
reviewed methods. This article also does a good job of finding
areas where more study is required. The instrumental detection
section is not as detailed in other review studies, but methods
are clearly stated, their limitations and advantages are
discussed, and recommendations for how they are used are
given.

Take inspiration from the graphics
used by the authors to convey
information about methods ‐ this will
be particularly useful for presenting
search strategies and results and
critical appraisal strategies. One
concern is that not all reviewed
studies were included in data analysis
tables, but reasons for exclusion were
not given.

