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Summary of Methods

Key finding(s) and/or claims relating to project

Main conclusion (if any / if different than key finding)
relating to project

Keywords

Summarize author comments on validity and generalizability, including
significant limitations, threats or weaknesses

Is there a risk of bias due to an uncontrolled variable in the results? Is there a risk of bias due to selection criterion in the results? Did
Did the author address this? (CEECAT 2021)
the author address this? (CEECAT 2021)

Is there a risk of bias due to how the methods were performed? Is there a risk for bias in
how the results are detected or measured? Did the author address this? (CEECAT 2021)

N/A

57% average removal efficiency across three plants

although much MP was retained in WWTPs, a lot is still
discharged with a removal rate of only 57%

N/A

high cost of FTIR means not all visually identified particles can be verified as
Yes ‐ focus is on characterizing MP in
plastics ‐ impacts accuracy of estimates. Author doesn't really go into a lot
WWTP's, not on introducing methods,
of detail on limitations and validity. It seems that control samples showed
so they are good here
evidence of contamination but details on how this was taken care of are slim

N/A

N/A

Methods used had limited losses of MP (81‐100% recovery); small bulk influent sample volumes mean that microplastics can be
detected to much smaller sizes than pre‐sieved samples (1um, based on filter pore size in this study); larger volume samples are still
required due to needing to meet the detection limit, and cannot follow the faster OEP protocol

Bulk sampling is superior to sieved sampling due to no loss
of MP smaller than smallest sieve mesh size; analyzing
microplastics, plastic, FT‐IR,
settled solids separate from liquids can take advantage of
wastewater, ocean, pollution
cheaper extraction/digestion methods and reduce exposure
to harmful chemicals.

Two main limitations discussed in this paper: limitation of detection limit for
low‐solids effluent and limitation of correction factors applied based on
QA/QC results. Limitation of detection limit means that effluents must be
sampled at higher volumes, meaning they cannot be reasonably extracted
Yes ‐ main research question is clearly
using the OEP and must be pre‐sieved, opening up issues with particle
stated and focussed.
losses (smaller than sieve pore size) and contamination during sieving.
Limitations of correction factors can cause biases in final results ‐ samples
correct for contamination in blanks could lead to low biases in reported
results, and corrections due to control particle recovery could lead to
inaccurate results

Yes, the samples were collected within a 1.5 month period and
therefore do no represent yearly fluctuations in MP loads in the
WWTP. It is also unlikely that the samples were collected in a way to Yes ‐ potential low biases in the estimated WWTP removal potential of MPs due to using
Yes, several correction factors applied to the final sample results may represent a full 24 hour period of wastewater characteristics (but the different methods to sample influent and effluent samples that may lead to underestimates
of MP residuals in effluents. The authors acknowledge this and make recommendations for
author does not clearly state whether the samples are grabs or
cause biases, particularly low ones, due to actions taken by the
minimizing bias in future studies. There are also biases in how the results are measured
composites), and therefore the time of day that the samples were
researchers upon discovering significant background microplastic
that are acknowledge by the authors, such as using visual pre‐selection (potential human
taken may not represent a full 24 hour period of MP in the WWTP.
contamination in the lab. The authors acknowledge this.
error) or not counting fibres less than 100um in length.
The author does not discuss this extensively, which could be an
issue because they are proposing the method as a good monitoring
method for small samples and cheaper materials

Sampling: Bulk influent sample and 1‐mesh sieved effluent samples; Processing done by
separating settled solids from liquid sample ‐ MPs in solids extracted via peroxide oxidation
To perform sampling of influents,
and filtration, and MPs in liquid extracted via oil extraction protocol; Analysis: visual pre‐
To characterize microplastics in effluents, and sludge followed by MP
extraction from samples and analysis by selection using microscopy and MP confirmation using FTIR ‐ final results adjusted for
Vancouver influent, effluent,
FT‐IR to present results in number of MP recovery and contamination; QA/QC: control spikes of all samples during processing,
and sludge (p 554)
background blank during processing, procedural blank from sample collection to analysis ‐
found in the samples (p 554)
corrections to sample results made based on recoveries and contamination of these QC

To characterize microplastics
throughout different steps and
wastes in an Italian WWTP (p
603)

Sampling: all streams filtered over 3 sieves ranging from 5mm to 63um in mesh size;
Method research design separated into 5 Processing: density separation first performed using NaCl solution then filtered over 8um
membrane filter and digested in peroxide to remove organics for 3 days; Analysis: visual pre‐
sections: sampling, MP separation, MP
characterization, contamination control, selection using stereomicroscope followed by confirmation of all pre‐selected particles using
ATR‐FTIR; QA/QC: procedural blanks used throughout entire processing to show some
and statistical analysis.
contamination of fibres for an average of 10% the fibre count found in samples.

Despite retention of many MPs in WWTP, a large number are still discharged in effluent and removed in sludge (p.607); differences in The main conclusion relating to the methods is that
significant MP is still released to the environment despite
MP concentration in different WWTPs across the globe may be attributed to a lack of standardized detection methods used across
good retention by the WWTP (pp 608‐609)
all the research studies

Sampling: samples taken and directly sieved over a series of sieves in a contained vessel;
The processing method in this method would appear to have excellent contamination control given a negative return on the
Processing: samples first oxidised with peroxide solution then microplastics separated using
To perform research needed for Experimental design ‐ methods include
procedural blanks for microplastics (p 581); mechanical stirring may cause higher MP counts after treatment due to effect of
sampling, sample processing, and sample density separation; analysis: MP particles pre‐selected by visual means and stereoisotope, then
establishing strategies to
breaking existing MP particles down into several smaller ones (p 584); MP removal efficiency measured by mass is not consistent
confirmed using ATR‐FTIR to find concentration of MP in number MP/L and in mg/L; QA/QC:
manage microplastics in WWTPs characterization
with removal efficiency measured by MP number ‐ should report both (p 585)
negative control was used in the processing phase to assess for potential contamination

The main conclusions relate to MP characteristics in this
particular WWTP and what removal and management
methods are most effective, which do not relate to the
research goals of my project

Long, Z., Pan, Z., Wang, W., Ren, J., Yu, X., Lin,
L., et al. (2019). Microplastic abundance,
characteristics, and removal in wastewater
treatment plants in a coastal city of
Water Research
China. Water Research, 155, 255‐265.
doi:https://doi.org/10.1016/j.watres.2019.02.
028

To characterize microplastics
and removal efficiencies in
Xiamen WWTPs and to
introduce a new sampling
method for finding MP in
wastewater (p 256)

Sampling was performed using pumps to take grab samples of wastewater collected over
stacked sieves until sieves clogged ‐ total volumes were recorded using cameras to capture
start and end times for water flow. Sample processing was conducted the same way on all
Results of this study and other research applying other methods to quantify MP in wastewater cannot be adequately compared due
samples ‐ drying, series of wet peroxidations over Fenton's reagent catalyst, density separation,
MP discharges to the environment are dependent on the
to a lack of standard methodology applied across these studies (p 260). There is a correlation between total suspended solids and
then filtration separation. Analysis was performed by using visual pre‐selection followed by
MP characteristics themselves as well as operating loads of
MP count, therefore opening up an easier and quicker method for estimating MP in wastewater without direct measurements (p
random selection of subset of suspected MP particles on micro‐Raman spectroscopy to verify
the WWTPs, where overloaded operating loads have lower
260). There is also a correlation of MP count to manufacturing activity served by the WWTP, where higher MP counts were found
composition of suspect MPs. Quality assurance was performed by minimizing background
where there were higher amounts of plastics related manufacturing (p 261). There is also a relation between operating loads and MP MP removal efficiencies (p 264)
contamination or cross contamination of equipment and working environment, and quality
in effluent, where full operating loads tend to have more MP in effluents (p 261)
control was checked using reference spikes carried through all methods and by using
background blank controls to check for background contamination during sampling. (pp 256‐
258)

experimental design ‐ sampling, sample
processing, sample analysis, quality
assurance and quality control

The sampling, processing/preparation, and QA/QC method details
Results and key findings are presented clearly but
on this source are too vague to be used for their respective
conclusions lack validation, especially when the
removal efficiency is so much lower than other studies ‐ literature review headings. The analysis portion can be used in the N
literature review due to details in steps taken and justifications for
authors did not discuss significant sources of
them. These findings can be used to
potential bias

microplastic, cleanser,
toothpaste, clothing,
wastewater treatment

Yes, the source does a very good job of explaining their research design methods, especially when compared to other recent studies on
the same topic, and why they chose to make changes or modifications to methods applied in other studies (see pages 556‐557). The loss
Yes, the results and key findings are presented clearly
of MPs during extractions and transfers in the field and in the lab can lead to an underestimation of MP counts (Imhof et al., 2012; Nuelle
Yes ‐ a total of 3 corrections were made to the raw sample results and
and in a legible format that supports the research
et al., 2014; Stolte et al., 2015). We accounted for the potential loss of MPs during sample processing by correcting MP counts, with
question. The evidence seems to support the
the final results were reported based on yearly calculated wastewater
recovery rates of between 81 and 100%"; "...we sought to minimize or even avoid the need for sieving samples due to the increased risk of
conclusions, but is limited by data ‐ continuous
flow rates through the WWTP. These manipulations to the raw data
airborne contamination during sample processing and the potential loss of fibres of any length that can pass through the sieves at the
studies should be done at the WWTP in this study as
can be sources for calculation errors. The author does not
sizes of their diameter. With our newly‐developed method for MP extraction from wastewater influent, sample volumes of 1 L could be
well as by other researchers at other WWTPs to further
acknowledge potential for this bias.
processed without sieving, thus reaching a MP enumeration cutoff of down to 1 μm diameter."; "The adapted OEP from Crichton et al.
evaluate the applicability of the proposed methods
(2017) was successfully applied to bulk sample volumes up to 1 L. However, given the relatively low MP counts in primary and secondary
effluent, sample volumes of at least 30 L sieved were required to stay within the method limits of detection."

Yes ‐ there is a strong likelihood of bias due to the calculations used
Probably not ‐ the author does not mention to report MP mass units, not only in the uncertainty and
Yes ‐ the authors acknowledge that their high particle count may be bias due to mechanical
any loss of data at any point, and it appears assumptions surrounding the calculation parameters (pp 5,8), but
breakdown of particles during the sonication phase of samples processing (p 4), and that
also in the number of calculations that were required to find the
that all results are accounted for in the
the way MP mass was reported is a very rough estimate (pp 5, 8). However, the authors
discussion. the author presents all data and mass units ‐ the math is not presented anywhere so it cannot be
appear to utilize more automation in their detection method than other researchers in
the supplemental material includes data used in evaluated for errors. There final MP counts also do not closely
other studies which may contribute to less overall bias in the final MP count. (p 3)
match other researchers results for their own similar studies, which
calculations for finding mass results.
leads to suspicion of analytical error (p 4)

Unlikely ‐ the authors used proven methods to extract samples, including cellulose and
Yes ‐ there is a risk of bias due to contamination, which the authors
Yes ‐ the samples were taken at a single point in time and do no
protein digestions, fenton's reaction, and density separation (pp 2‐3). However, density
addressed by taking precautions to mitigate contamination and
reflect diurnal and seasonal variations (p 2). The authors did sample
separation could lead to accidental elimination of denser plastic particles, which could lead
monitoring for it in a procedural blank (p 3). The authors reported a
down to a small particle size of 10um though (p 2), so the samples
to low biases in results. Their analysis was specifically chosen to be able to resolve down to
small amount of contamination that was only equal to 1% of sample
are less subject to low biases from exclusion of smaller particles
the particle size they sampled at, so their analytical methods are not likely to lead to biases
results, and was considered negligible (p 3)

Yes

The author does not discuss validity of results with respect to the
methodology used to find the results in this article.

The research question wasn't
articulated in the introduction, but
could be identified in the abstract. The Like other articles, there is a risk of high bias due to contamination. Yes ‐ like other articles, small volume samples were only taken within
a short time frame that does not represent seasonal or daily
The authors discuss various precautions they took to minimize
introduction clearly outlined the
fluctuations in MP load to the WWTP (p 597). Samples were also
contamination (use of natural fibre apparel, pre‐rinsing of
research objectives as relating to the
equipment, minimizing plastic equipment usage) (p697) but they do taken as grabs, and therefore only give a snapshot idea of what MP
determination of MP removal
not address what the control was for tracking contamination, if there load was at the specific time the samples were taken. The authors do
efficiencies and effectiveness at
not address this bias.
different stages of WW treatment and was any at all.
using different technologies (p 696‐
697)

The authors approach their methodology and results with a good discussion
on results validity and limitations of the method. One limitation is the need
to subsample visually identified particles for further confirmation due to
practical infeasibility of confirming all particles (p 257). The authors
evaluate their results with the results of other studies, but conce
wastewater treatment plant,
microplastic, abundance,
characteristics, removal

Yes ‐ influent samples were taken over the course of a single day
through the year, and effluent samples were taken as grabs ‐ these
samples do not represent seasonal fluctuations in MP loads (or
daily, in the effluent) (p 2). The authors do not discuss this.

The authors do not make much comment on method uncertainties/validity
here as the focus of the study is on the effectiveness of disc filtration using
methods they presented in Simon et. al. (2018)

Include in project?
(Yes/No/Data only)

Other Notes

This article will not be used in the
literature review due to lack of enough
information on methodologies, and
some sections have not been filled out
in the literature matrix because of this.

Yes ‐ the source does a really good job of justifying all of their methodology steps and decision making. For example, use of a surfactant
before processing is justified as a way of ensuring smaller particles adhered to the surface of larger particles aren't accidentally screened
out during sieving (p 2). The use of pH control and an ice bath during the oxidation reaction was justified as a way to ensure the reaction
proceeds at the highest rate without boiling over or having unwanted solids forming in the reaction mixture (p 2). Reasons for using
recovery and contamination testing controls were discussed previously (pp 3‐4)

Key findings are presented clearly and the conclusions
are supported by the evidence in the article

This source provides one more reference for methods used to find
MP in WWTPs, including a newly developed sieve sampler that may
reduce field sample contamination. This article is also interesting
because unlike the previously reviewed articles (Gies, 2018; Magni,
Y
2019) the authors reported results in mass units per litre. These
reporting units give a more tangible idea of the microplastic content
of different influents and effluents than those that report in just
MP numbers for litre, and therefore would be a positive addition to
any existing MP in WWTP testing methodologies.

Method reports in mg/L as well as MP/L.
This method also has developed a new
sampling sieve device and performs
processing in the opposite order
compared to other reviewed methods.

Yes, the results and key findings/conclusions are all
presented very coherently and are backed up by the
evidence in the article and support the research
question and objectives

This source is unique from other presently reviewed sources in
many ways. The authors utilize surfactant to improve recovery of
smaller MP particles during sample processing, unlike other
research. The authors also apply FPA‐based FTIR and seemingly do
not rely on any manual pre‐selection methods for finding potential
Y
MPs ‐ just subsampling techniques, which should not be prone to
human error or bias. Finally , the authors also acknowledge the
value of being able to report microplastic concentration in mass
units over particle counts as the final results are more conserved
throughout the whole process

I really like that the authors have
developed a method for estimating mass
concentrations of MPs in wastewater.
Mass units are far more tangible than
particle numbers and could be a good
reflection of true WWTP removal
efficiency because it is less prone to
high biases from mechanical processes
during sample handling.

Yes ‐ the authors did not report their sampled Yes ‐ there is a likelihood for bias in their mass calculations as they
Authors did not use procedural blank results to correct for sample results given low contamination rate of 1% when compared to samples
Yes
volumes, therefore the concentration values used the same methods reported in Simon et. al. (2018) where it was
(p 3). Otherwise, justifications for methods used were not discussed.
determined there is a high chance of bias.
cannot be verified (p 4)

Yes ‐ there is potential for bias in how the methods were performed and degrees of
Maybe ‐ the authors appear to have report all
uncertainty due to lack of information given on the processing and detection methods.
sample data, but other researchers included
Higher solids samples were filtered then oxidized with peroxide directly on the filter (p
control samples as part of their method
697)‐ other methods oxidized in solution, therefore it is unclear how effectively this
analysis where this study did not. If the
method may remove interfering organic compounds for visual microscopic analysis. This in
Unlikely ‐ the authors analyzed the whole samples taken, therefore
authors of this study did include control
addition to the use of only visual identification (supported by analytical software) could
would only require very few calculations in determining their MP/L
samples in their research, they were not
lead to low bias counts in the final results. However, there is also potential for a high bias
results and removal efficiencies. (p 697)
included in the reported data. This is not
count due to lack of confirmatory analysis on the whole sample or sub‐set of pre‐selected
addressed by the authors. all values measured
particles ‐ there is no way to know that all visually selected MPs are actually plastic. This is
by the researchers appear to have been
of particular concern because the detected MP amounts are much higher than was
included in the study to the effect that they
reported in other studies (Gies, 2018, Magni, 2019, Lv, 2019). The author does not
intended
address any of these biases.

Yes ‐ there is a risk of low bias due to the use of 47um pore size sieves for sampling, which
Yes ‐ although not discussed extensively by the authors, from other
eliminate smaller microplastics from the rest of the detection process. Without any
Yes ‐ similar to other studies, small volumes of grab samples were
studies it is clear that contamination is always a risk of bias in other
applied in the sampling process and the samples were taken within a precautions specified, such as rinsing or minimizing potential sources of polymer particles
Yes, the research question is articulated studies. The author never addresses potential risk of contamination,
or fibres in sample processing, there is a potential risk of high bias due to sample
short time interval (1 day) so they do not make a good
but part of their method design includes covering the sample filters
well and is focussed
contamination (this was not tracked though, so the degree of bias cannot be known).
representation of 24 hour or seasonal variances in MP loads to the
as they dried, presumably to prevent contamination of any solids
There could also be biases due to the different processing methods applied based on solids
WWTP. The authors do not address this (p 177)
settling out of the atmosphere onto the filter. (p 177)
content of the wastewaters (e.g. influent vs. secondary effluent). (p 177)

Many pre‐selected particles were originally mistook as plastic, but they were
either non‐plastic synthetic particles or were natural particles and were only
Yes
negatively identified given micro‐Raman analysis of a random sub‐sample (p
6)

No ‐ all data that the authors intended to
collect is accounted for in the study. the
author has included all results of all samples
taken in the table. Given potential for biases
discussed earlier, it does not seem that the
author has any reason to not report all data.

Maybe ‐ it does not appear that any data was
Yes, there is potential for contamination throughout all steps of the
left out of the final results, and no missing data
No bias likely for how the methods were performed as they appear to have been the same
MP detection methodology that could contribute to high biases ‐ the
was reported by the authors. all data appears to
Yes ‐ no apparent corrections were made to the data, but data was
methods used for all sampling locations. Potential for bias in how the results were
researchers address this partially by applying negative controls to the Yes ‐ the samples were taken only one time in a way that does not
The source explains the research design but does not justify the reasons for the methods that were used. In particular, the authors
have been reported, but the negative control
reported in mg/L as well as MP/L without any explanation as to how
detected/measured due to use of visual‐preselection, which has been noted as being a
processing phase (p 581). There is also the potential for high biases represent fluctuations throughout the day or year. The authors
performed their processing method in a different order than other articles I have reviewed (ASTM D8333‐20, 2020; Gies, 2018; Magni,
samples gave indication of zero contamination
MP/L were converted to mg/L ‐ the authors do not address this, but I
potential source of low bias in other research (Gies, 2018; Magni, 2019). There is also a
acknowledge this but conclude that the differences that time and
due to mechanical stressors within the treatment plant causing
2019) where they performed organics oxidation before performing density separation (p 581). The source does justify the reason for
(p 581), where other sources found significant
have sent an email to the contact addresses provided in the article to
season make on MP concentrations do not change the magnitude of potential risk for bias given a lack of QC run simultaneously as the samples to monitor for
breakdown of individual MP particles into multiple smaller ones,
(Gies, 2018) to low (10% ‐ Magni, 2019)
reporting microplastic concentration in MP/L as well as mg/L, which is to better account for removal efficiencies in WWTPs (pp 583‐584)
further understand how these values were found.
bias ‐ e.g. control spikes, duplicates, background blanks. The authors do not address these
the results they obtained (p 585)
increasing the effluent MP count beyond expected levels ‐ the
contamination which makes the negative results
potential sources for bias.
authors addressed this by measuring MP concentration in MP/L and
in this study questionable to the reader. The
mg/L to assess removal efficiencies (pp 583‐584)
authors do not discuss this further

The author goes into great detail on validity of results and limitations,
weaknesses, and advantages of the methods applied throughout the whole
article. The author specifies all assumptions and uncertainties relating to the
MP mass estimates (pp 3,5). The author also breaks down the QC results to
Yes, this study very clearly specified the
explain potential reasons for and concerns with contamination and
Yes, the authors acknowledge significant contamination of their
extraction recoveries, as well as much higher final results when compared to research question in their research
control standards despite precautions and controls in place during
goals ‐ to characterize MP in Danish
peer studies (pp 3‐4). These relate to limitations of detection limits
wastewaters and to find a way to report sample processing (p 4)
(contamination), choosing to not use a correction error for extraction
MP in mass units (p 2)
recovery (due to limited diversity of reference particles), and procedural
reasons for why this studies results are so much higher than others
(including mechanical stressors leading to MP fragmentation and increased
numbers, use of higher resolution detection equipment, and inclusion of
smaller MP particles than in other studies)

Sampling ‐ researchers took 4 samples from each treatment stage using grab and pre‐sieving to
only process solids retained on the sieve; Processing ‐ processing varied slightly depending on
Wastewater secondary treatment removes significant MP
The authors do not make any comments on the validity of results with
microplastics, wastewater,
No key findings regarding the experimental methods used in this study ‐ all findings relate to treatment processes. These include the
solids content of wastewater, where lower solid wastewater (secondary and disinfected
experimental design ‐ main methods
from wastewater prior to discharge but still releases enough
activated sludge, transparent, respect to the methods applied or any limitations of the methods used. No
finding that most MP transfers out of wastewater into wastewater sludge, and that secondary treatment is effective in removing
include sampling, sample processing, and secondary effluents) were oxidized then filtered, and higher solids wastewater (influent and
MP to have a potential negative impact on aquatic
apparent control standards were used to track for biases.
ellipse
64.4% of MP particles (pp 181‐182)
primary effluent) were oxidized with Fenton's reagent to catalyze the reaction and then
MP detection and characterization
ecosystems (pp 181‐182)
separated by liquid and solid layer ‐ both layers were filtered, but the solid layer was first
treated to density separation using saturated NaCl solution. (p 177)

To characterize MPs and their
removal in WWTPs as well as in experimental ‐ sampling and processing,
common sources of MPs to the analysis
WWTP (p 2)

Does the source present results, key findings, and
conclusions clearly?
Are conclusions substantiated by the evidence
presented?

Not for sampling and processing ‐ there are few details on what was done or why here. More justification on the analysis ‐ justifies
sorting plastic method as potentially easier to identify plastics later on; justifies why only subfraction of particles were confirmed as
plastic and type using FTIR (cost, time)

The only limitation the authors address are the validity of the results with
Yes, the research question articulated
respect to how they represent average wastewater conditions ‐ the authors
well and the focus is clear and the
acknowledge that the one‐time sample does not represent wastewater
article contents support the research
conditions throughout the day or year but justify the results as still being
aims
within the expected magnitude of average conditions. (p 585)

Tertiary WWTPs with coagulation significantly reduce MP in microplastics, wastewater
wastewater (>98%), but sheer volume of wastewater passing treatment plant, coagulation,
through the plant means that large amounts of MP are still ozone, membrane disc‐filter,
discharged as pollutants to the water environment (p 701) rapid sand filtration

Fibers dominated in wastewater analysis for MPs, and they
were similar in shape to those fibers observed in home
wastewater and therefore it would seem that households
were primary contributors of microplastic fibers to WWTPs
(p 7)

How do this source's main findings and/or conclusion contribute
to your understanding of your research question? Given your
appraisal of the source, is it of high enough quality to include in
your literature review? If you decide to include the source with
reservations, note them here.

Does the source explain and justify the research design and the key decisions about methods? If so, quote, paraphrase or summarize
supporting passages.

microplastics, removal,
wastewater treatment plant,
oxidation ditch, membrane
bioreactor

Reporting microplastics in mass units is favourable over
microplastic mass
particle count because the value is conserved throughout
quantification, wastewater
the process and therefore is expected to be more
comparable to other research and methods using alternative treatment plants, FT‐IR
sampling, processing, and analysis techniques (even if FTIR spectroscopy
isn't the best method for determining mass) (p 8)

Sampling ‐ samples were taken three times per day from influent and effluent streams and
sieved over 100um, then stored as suspension in glass jar (p 2). Processing ‐ influent samples
Fibers and fragments dominated particle shapes in both WWTPs included in the study (p 4). The most abundant particle size was in
were oxidized in peroxide solution then filtered, then density separated in saturated NaCl
the middle 0.3‐1mm range in both influent and effluent (p 4) ‐ this was attributed to how larger MP particles were expected to sink
solution, then re‐filtered over 0.8um filter (p 2). Effluent samples were simply filtered over
and may not have been captured in sampling or it may have been due to mechanical breakdown of larger particles in wastewater
0.8um filter (p 2). Analysis ‐ extracted samples were first analyzed under fluorescence
treatment processes (p 5)
microscope for size, type, and colour and then a random subsample were further characterized
for polymeric composition under micro‐Raman spectroscopy (p 3)

N.A

This method has a short and simple
procedure, but seems to have had
effective contamination control that can
be used to develop a QA/QC discussion

Sampling ‐ samples collected from secondary and tertiary effluents by pre‐sieving over 10um
sieves until they clogged (p 2). Processing ‐ samples removed from sieves by sonicated in SDS
surfactant and water, then were carried through two enzyme digestions to remove cellulose
Disc filtration was effective to reduce MP discharges but the microplastic, disc filter,
and proteins, then oxidized under Fenton's reaction, then were density separated in ZnCl2
Smaller particles occurred more than larger ones in both effluents (p 5). The authors used FPA‐uFTIR because it is better for resolving
wastewater, FT‐IR
need for it in WWTPs to treat MPs is dependent on what
solution and finally isolated in ethanol (pp 2‐3). QA/QC ‐ precautionary measures included pre‐
down to smaller 10um particle sizes than other FTIR techniques (p 7)
spectroscopy
the WWTP MP discharges are (p 9)
rinsing equipment and using non‐plastic where possible, eliminating analysis of PTFE due to
presence as coatings on equipment, and covering containers with foil (p 3). Analysis ‐
subsample of 0.2mL (from 5mL extract) analyzed under FPA‐uFTIR with a detection level down
to 6.6um in size (p 3)

Tang, N., Liu, X., & Xing, W. (2020).
Microplastics in wastewater treatment plants
of wuhan, central china: Abundance, removal,
and potential source in household
Science of the Total
Environment
wastewater. Science of the Total
Environment, 745, 141026.
doi:https://doi.org/10.1016/j.scitotenv.2020.
141026

N/A

This source provides another method for the sampling, processing,
The source explains the research design in brief paragraphs, which enough to understand the different steps and relate the methods to
The author does not give much discussion on method limitations or validity.
other studies but not enough to be able to independently repeat the whole process (for example, the volume of 15% H2O2 was not
No biases for how methods were performed ‐ the researchers used the same methods on
and analysis of microplastics in wastewater that can be used to
Yes, the source presents key findings clearly and the
They do comment that their contamination control was successful by
Maybe ‐ no corrections were apparently made to the data, but there specified in the oxidation step ‐ p. 603). Decisions for why certain sampling, processing, and analysis methods were not given but the
No ‐ all data that the authors intended to
Yes ‐ all of the samples were collected within 1 week and all between all wastewater samples. There are biases in how the results were found though, which were
develop my report. The methods discussed are less detailed than
conclusions are supported by the evidence. Due to the
Yes, in contamination. The authors measured the contamination in a
finding background fibres in an amount of 10% of the average fibre count in
9‐11am (p 603)‐ these sampling regimes do not represent diurnal or acknowledged by the authors ‐ first, the authors acknowledge that visual pre‐selection can collect is accounted for in the study. it appears are still calculations to report MP count in MP/L so there is potential authors did give their reasoning for some analysis and reporting decisions. They reported that visual pre‐selection was used to screen for
Yes, the research question is articulated
other papers (Gies, 2018) but still provide enough details to
goals of the research paper, many of the key findings
procedural blank to determine how much of the final result could be
samples. There is no discussion on potential biases in the sampling or
Y
MPs was required due to needing to isolate MPs from other organic particles that may not have been destroyed in oxidation and can
that all the data the author claimed to have for calculation errors in determining this. The authors do not
lead to low biased results (p. 604), and second, the authors acknowledge some background
seasonal fluctuations in MP load in WWTP. The authors do not
well and is focussed
understand the steps taken and relate them to other research. This
will not be useful for my research but are clearly
attributed to contamination (p 605)
processing methods, but the authors acknowledge a potential low bias in
interfere with further analysis (p 604). They also report that they chose to report in MP/L rather than mass, as was done in Simon (2018)
acknowledge potential for bias here
been collecting is being presented
fibre contamination (~10%) but believe this value shows good contamination control (p
address this source of bias.
research will be used in my own report for the literature review and
expressed nonetheless.
visual pre‐selection of MPs due to human limitations for finding very small
research, because they believe the methods used to find mass are not reliable due to the high degree of precise measurements required (p
605)
evaluation of methods, but likely does not have enough value in the
particles (10‐30um)
605).
discussion for developing critical appraisals for other methods.

To determine how effectively
disc filtration removes
microplastics in wastewater (p
2)

To characterize behaviour of
Chemical Engineering microplastics through the
activated sludge process of a
Journal
WWTP in China

Is there any risk of bias due to missing data? Is
Is there any risk of bias due to analytical errors (calculations,
there any risk of bias due to unreported or
underreported data? Did the author address counting)? Did the author acknowledge this? (CEECAT 2021)
this? (CEECAT 2021)

microplastics, wastewater
treatment plants, effluents,
sewage sludge, treatment
efficiency

Water (Basel)

Sampling ‐ researchers took 5 samples of wastewater from each treatment stage using grab
To determine the MP removal
The key findings in this article relate to MP characterization for different WWTP's and treatment types, which to not relate to my
methods and stored at lowered temperatures; Processing: researchers directly filtered samples
effectiveness of different
experimental design ‐ methods include
project. The researchers find that most MP are removed by the time secondary effluent is discharged, and found that microbeads
degrees of WWTP treatment and sampling, sample processing, and sample over 1.2um pore size filters, then further treated the higher organic solids samples (influent,
make up the highest proportion of MP in wastewater. Authors also found that coagulant could significantly reduce MP from
primary and secondary effluents) with peroxide oxidation on the filter; Analysis: samples were
treatment technologies (p. 696 ‐ analysis
secondary effluent, but is inhibited when too much coagulant is added. (p 701)
visually detected using a microscope and analysis software. (p 697)
abstract)

N/A

This method deviates a bit from other
research by using the oil extraction
protocol for sample preparation ‐ it
would be good to find another research
study that uses this method to validate
the claims and results of this study

Sampling: influent samples taken as 24hr composites and effluent samples collected on sieves;
Final results of this study were much higher than peer studies, which could be due to smaller MP size inclusion and/or processing
Processing: surfactants utilized to separate particles in solution prior to further processing,
and detection methods used in this study that may contribute to better resolution or may break MPs into multiple pieces (p 4);
then enzyme digestion and peroxide oxidation were utilized to decompose organic
components; analysis: FPA‐based FTIR used to quantify total MP and to make mass estimates; Masses can only be roughly estimated using FPA‐based FTIR given the assumption and uncertainties surrounding measurements (pp
5, 8)
QA/QC: negative controls and spike controls were used to estimate contamination and
recovery, respectively, and carried through the entire processing phase.

experimental ‐ sampling, preparation,
analysis

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

This source provides a detailed and well‐described methodology for
sampling, processing, and analysis of microplastics in wastewater
samples. This is a very good source for using in my project as it
easy to understand and describes all steps in the procedure that
can be used to compare against methods used in other research
Y
studies. This paper also provides a critique of methods used in
other studies that can be helpful in my project for determining
advantages and disadvantages of other reviewable methods.
Although this source has some flaws and limitations, the
methodology seems promising and will be a good inclusion in my
project.

To develop a method for
reporting microplastic
experimental design ‐ methods include
contamination in WWTPs in
units of mass and particles, and sampling, sample processing, sample
analysis, and sample mass estimates
to characterize microplastic
occurrence in Danish WWTPs (p
2)

Hidayaturrahman, H., & Lee, T. (2019). A study on Marine Pollution
Bulletin
characteristics of microplastic in wastewater of
south Korea: Identification, quantification, and fate
of microplastics during treatment process. Marine
Pollution Bulletin, 146, 696‐702.
doi:https://doi.org/10.1016/j.marpolbul.2019.06.0
71

2019

Research design and main methods

Methods separated into where samples
To characterize microplastics in
were taken and at what plant, the
Turkish influent and effluent
sampling method, processing and
wastewater at 3 treatment
analysis, statistical analysis, and quality
facilities
control

Water Research
Simon, M., van Alst, N., & Vollertsen, J.
(2018). Quantification of microplastic mass
and removal rates at wastewater treatment
plants applying focal plane array (FPA)based Fourier transform infrared (FT-IR)
imaging. Water Research (Oxford), 142 , 1-9.

Simon et. al.

Research question/aim and
rationale

This source uses methods very similar to their previous study in
Simon et. al. (2018), but they include additional enzymatic
digestion and density separation procedures. Still, it does not
contribute much new information and will be used for data only

Data only

This article provides brief descriptions of methods used to sample,
Results, key findings, and conclusions are all presented
process, and analyze MP in wastewater but is vague at some points
neatly and clearly. For the objectives of the article, the
The source does not really justify their research design and key decisions about the methods. They do make mention that no sampling
(section 2.3 sample processing) and does not justify the methods,
standards were available for measuring microplastics in wastewater, and as a result chose to follow a sampling standard for water quality conclusions are substantiated by the evidence but the
discuss validity of results, or use controls to measure biases due to M
evidence may not be reliable due to unknown variables
analysis from the South Australian Environment Protective Authority (p 697) but they do not justify any of their other methodology
contamination and losses. The article may be used to supplement
regarding contamination, losses, and diurnal and
decisions.
data, but authors that produce more details about their methods
seasonal MP loads.
are preferred for inclusion in this research study

Yes ‐ the authors took samples three times over
the day but only reported an average for 3‐4
samples (p 178) so it cannot be known if data Maybe ‐ given the nature of the methods used, there is some risk of
Yes ‐ results, key findings and conclusions are clear and This article describes the methods applied to sample, extract, and
The source does not justify most of the methods and equipment chosen for determining MP in wastewater, but it does explain that
was missing from these average calculations. errors in counting MP particles using visual analysis, and there is also
supported by the evidence but the evidence may not analyze for microplastics in enough detail to be compared to other
different processing methods were applied to low solids samples (secondary effluents) versus higher solids samples (influent and primary
The authors never specified or reported any further risk of calculation errors as the suspected sample particles
research methods and will be a good addition to the project for that
be reliable. Further testing using control standard to
effluent) as being due to a need to decompose a higher amount of organic material in the higher solids water than in the lower solids
Y
information on control standards, so the data were confirmed as a random subset of the whole and therefore
reason. Although their methods aren't carefully cited, it is possible
track potential biases should be carried through the
water (p. 177). Additionally, the authors did not reference many sources throughout their methods section, other than Free et. al. (2014)
further calculations are required to estimate how much of the whole
isn't necessarily missing but would be an
process at the same time as the samples to determine to see the relations to other methods in previously reviewed
and Masura et. al. (2015) so it is not clear where most of their methods and equipment decisions came from.
important parameter to measure and include in was true MP particles (p 177)
literature.
validity of results.
the analysis. The authors do not address any
missing data.

Yes ‐ the authors took grab samples over one day (p 2), which may
Yes ‐ the authors used visual pre‐selection using a fluorescence microscope (p 3), and
give less bias as to diurnal fluctuations but still has biases due to
Yes ‐ there is a risk of contamination in every microplastic testing
acknowledged that this method resulted in mistakenly identifying some non‐plastic
weekly and seasonal variations. The authors also pre‐sieved their
No ‐ it appears that all data that the authors
method, but the authors did not apparently address this given a lack
particles as plastics (p 6). There is also a risk of mistakenly eliminating some plastics from
samples over a 100um mesh size (p 2), but still reported particles
collected was reported.
of discussion on precautionary measures taken or any inclusion of
further analysis using this method. The authors did perform confirmation of plastic
down to a size of 20um in analysis (p 3) and therefore it can be
blank standards in the study.
expected that there is a bias in particle count with regards to the size composition using micro‐Raman (p 3), so this helped them to report more accurate results.
fraction.

Maybe ‐ there is a risk of bias due to counting particles on the filter
in microscopy analysis, and the authors did not report their
techniques to minimize biases in counting errors here. Otherwise,
the calculations used would have been simple so it's possible that
there is a calculation error but it would seem unlikely.

The source does not provide any justifications for the methods they use.

Yes

The authors uses very similar methods to Liu et. al. (2019), and it
seems to be conducted by the same authors in the same city. The
Data only
article does not provide any new methods, but the data can be used
to support my research

There was no QA/QC procedure or
discussion in this article and the
processing method vaguely refers to
some unmentioned processing and
detection procedures.

There was no QA/QC procedure or
discussion in this article.

There was no QA/QC procedure or
discussion in this article.

Cao et. al.

Edo et. al.

2020

Cao, Y., Wang, Q., Ruan, Y., Wu, R., Chen, L.,
Zhang, K., et al. (2020). Intra‐day microplastic
variations in wastewater: A case study of a
Marine Pollution
sewage treatment plant in hong kong. Marine
Bulletin
Pollution Bulletin, 160, 111535.
doi:https://doi.org/10.1016/j.marpolbul.2020
.111535

2020

Edo, C., González‐Pleiter, M., Leganés, F.,
Fernández‐Piñas, F., & Rosal, R. (2020). Fate of
microplastics in wastewater treatment plants
and their environmental dispersion with
Environmental
Pollution
effluent and sludge. Environmental
Pollution, 259, 113837.
doi:https://doi.org/10.1016/j.envpol.2019.11
3837

To characterize daily
fluctuations in microplastics
and microplastic loads in a
Hong Kong wastewater
treatment plant (p 2)

To determine MP presence in
wastewater )and sludge) and
MP fate through wastewater
treatment (p 2)

experimental ‐ sampling, treatment and
analysis, QA/QC

Sampling ‐ grab samples taken 5 times in one day using 10L stainless steel bucket over 8 hours
and sieved over 100um mesh (p 2). Processing and analysis ‐ researchers first centrifuged and The authors found a trend of increasing microplastics loads from samples taken between 9:00am and 3:00pm, suggesting human
filtered liquid layer to capture and microscopically analyze samples on filter using Hildalgo Ruz activity through the day could contribute more MP to wastewater (p 2). Authors also found that the majority of MP were found in a
size bracket of 0.5‐1mm, which was the middle size bracket analyzed (p 2). Similar to other studies, the authors found that fibers
(2012) criteria, then performed oxidation digestion on solids portion of centrifuged sample
Conclusions are the same as the key findings
and samples on filter, then filtered the digested sample and analyzed an unspecified randomly made up the majority of detected MP (p 3). Finally, the authors figured that other studies could be under or over estimating their MP
selected portion on FTIR (p 2). QA/QC ‐ authors took precautions to minimize contamination loads to WWTPs due to only taking samples once per day and not capturing variations in loads throughout the day, where the
by wearing natural fiber lab coats, nitrile gloves, rinsing sampling equipment with filtered tap authors of this study estimated a variation between minimum and maximum daily loads up to 76% (p 5)
water (and rinsing sampling bucket with wastewater prior to use too) (p 2)

experimental ‐ sampling and analysis

sampling ‐ samples taken as grabs from primary and secondary effluent streams in volumes of
2L and 25L, respectively, then sieved over a minimum mesh sizes of 25um (p 2). Processing ‐
wastewater samples digested with peroxide for 20‐24 hours then filtered over same sieves as
in sampling (minimum mesh size of 25um). Analysis ‐ samples visual analyzed under
The authors found that microplastics in the smallest size fraction were most abundant in both effluent streams (p 3). The authors
microscope and categorized to type and sub‐sampled randomly for each type and analyzed
under micro‐FTIR (p 3). QA/QC ‐ precautions taken to minimize contamination by using glass also found that fragments and fibers were present in roughly equivalent amounts (p 4).. There were other findings, but they did not
relate to the methodologies used and therefore my project topic.
equipment where possible, rinsing equipment with 10% HCl, applying high temperatures to
sieves to burn off organics then checking them for contamination under optical microscope,
and two blank controls were taken by rinsing the 25um sieve with Milli‐Q water and measuring
MP amount, and leaving sieves to sit out while processing samples to measure atmospheric
deposition of MP (pp 2‐3)

Main conclusions are the same as the key findings, but the
authors also conclude that toxicological risk assessments
indicate that MP in wastewater is unlikely to be a risk but
also acknowledge that further research is needed to
investigate this (p 8)

microplastics, influent, intra‐
day variation, daily load,
wastewater treatment plant

The authors did not discuss method limitations extensively. One limitation
they discussed was in the ability to compare MP loads in size brackets with
other studies due to inconsistent size fractions being measured between
studies (p 2). The authors also acknowledged that their results are limited
due to the 8 hour sampling period and the single day sampling campaign,
both of which may not fully represent daily fluctuations (p 7)

microplastics, wastewater
treatment plants, sewage
sludge, wastewater effluent,
removal efficiency

The research question is a bit vague,
referring to better understanding the
fate of microplastics in a WWTP. The
Results and method validity and limitations were not really discussed in this discussion seems to address this well,
but spends a lot of time comparing
paper.
results with other studies without
discussing how methodology may
impact the results

Yes, the research questions are clearly
expressed and the discussion
addresses them

Yes ‐ there is a risk of bias due to contamination, but the authors
took precautions to minimize this through the use of equipment
rinsing, cotton lab coats, and nitrile gloves (p 2). However, the
authors performed no QC to measure for contamination and
therefore any biases cannot be known.

Yes ‐ the authors studied this in a way by taking 5 samples through
an 8 hour day and found that there could be up to a 76% difference
Maybe ‐ there is a risk of bias in counting the particles in microscopic
between the minimum and maximum measured MP loads to the
Yes ‐ the authors chose to analyze the sample prior to digestion using visual microscopic
The source justifies their sampling campaign of 5 samples over 8 hours as being a way to measure variability in MP loads due to human
analysis, but this was minimized by using established criteria for
WWTP (pp 2, 5). The authors acknowledge that these results are
analysis (p 2). This could lead to biases by accidentally eliminating MP particles from
No ‐ it seems that all data that was sampled was identifying MP (p 2). However, the authors performed this visual pre‐ activity to the WWTP throughout the day (p 5). But the authors performed the order of their sample processing and analysis different to
limited as they do not encompass a full 24 hours and only represent
further analysis before adequate natural organics removal has been performed. The
other studies, where they did visual microscope analysis before sample oxidation (p 2) ‐ the authors do not justify why the chose this
selection prior to digesting organics in the samples (p 2) and
reported.
a single day (p 7). However, there are also some selection biases due
authors minimized bias here by applying a set of criteria for selecting MP particles (Hidalgo
therefore there could have been counting errors due to an expected procedure and it is not clear what advantage is provides to the analysis of samples.
to the use of a 100um sieve to take samples (p 2) ‐ this large sieve
Ruz, 2012).
higher presence of organic material in the initial visual pre‐selection.
size eliminates all MP smaller than this, and therefore a large
proportion of MP may never have been included in the analyzed
sample, which was not discussed by the authors

This source uses similar methods to other studies, but does not
provide any new information on these methods and their
processing/analysis procedure did not seem to be advantageous to
Yes, key findings are presented clearly in the discussion
achieving their goals. It is unclear why they chose the methods they
and conclusion. Conclusions are substantiated by the
Yes
did, but I don't think it has any major negative impact on their
evidence present, and recommendations were made for
results. This study is good for backing up arguments as to why
future testing.
wastewater should be monitored for microplastics throughout the
day (as opposed to a single sample taken per day), but otherwise
does not contribute much to my project

Yes ‐ there is a risk of high bias due to contamination. The authors
took precautions to limit this by rinsing equipment with 10% HCl,
using glassware where possible, rinsing sieves then burning off
organics that may be left on them then checking them for
contamination using optical means (p 2). The authors mention that
control samples were taken to check for contamination on sieves and
to check for atmospheric deposition of microplastic particles (pp 2‐
3), but the results of these tests were not produced in the paper and
they were not discussed at all so any contamination present is not
known.

Yes, the authors sampled 3 times over 3 months as grabs (p 2) ‐ this
does not give information for average daily results, and also does not
Yes ‐ sampling was performed as grabs which can lead to biases, as previously discussed
give information on seasonal variations and therefore could have
under selection criterion. Use of visual pre‐selection by microscope could lead to biases
biases in the results if they are reported as typical or average. The
due to human error in identifying plastic particles, and the authors did not specify any
sieve size and analytical method were appropriate though, and
although smaller particles could be collected this study did aim for a selection criteria being applied so this could increase the risk of bias.
smaller particle size characterization so it reduced potential low
biases by measuring in smaller particle size ranges.

Maybe ‐ there is risk of bias due to mistakes in counting particles
under visual analysis (p 3). There are possibilities for mistakes due to
Authors justify the oxidation reaction time they selected of 20‐24 hours as being effective to remove organic matter but minimizes
mis‐calculation too, but the calculations concerning this project
impacts to microplastic particles (p 2). Justifications for other methods used were not present.
aren't complicated and unlikely to have any errors based on the
results reported.

Key findings relating to methods and results were
presented early and clearly. The authors have a long
and detailed discussion where they compare their
results to other studies, which was not relevant to my
project. Discussion on how the methodology
impacted the results would have been nice, but was
lacking in this study.

Yes ‐ the authors acknowledge potential for bias in counting particles
through visual microscopic means because small particles are hard to
distinguish (p 3). The authors minimized the risk of miscounting
errors by using gridded petri dishes to minimize risk of counting
duplicates or missing counts (p 3). Additionally, data tabulated and
reported in Table 1 (p 4) was not consistent with the data results
discussion on pp 4‐5, and therefore it is suspected that a data entry The authors do not prepare any justifications for the methods they used in this study.
error occurred here and the results of individual reported WWTPs
can't be taken as the actual results (the highest reported MP/L result
was for an effluent in a municipal WWTP, where a similar value was
discussed as being from an industrial WWTP influent). The paper
was checked for updates in case this error had been addressed, but
no updated versions were available

This source uses common methods for sampling, preparation, and
analysis that does not introduce anything new in terms of method
Key findings are presented briefly and discussed with
procedures, limitations, or justifications. This source does produce
how they compare to other studies. Unfortunately the
data on observed particle size fractions and speed of reaction using
results were not presented well, and it is unclear if the
Fenton's reagent, which can be used to back up some points in my Data only*
discussion is talking about the wrong results or if the
project along with other research. Otherwise, this source doesn't
results were tabulated wrong in Table 1 (p 4).
provide much that can be used in my project, where the results may
Conclusions are substantiated by the evidence.
have been presented wrong and therefore will be omitted from my
data/results project table.

*Data, as in some of the key findings
that were similar to other studies. The
final results reported in this study are
unreliable due to discrepancies in what
was tabulated and what was discussed.

Franco et. al. (2021) methods are very similar to Franco et. al.
(2020) methods, and therefore does not contribute anything new.
Key findings are presented clearly but the authors
The results of this study were more reliable though, and can be
cautiously approach the results without making strong
tabulated and presented. The authors also provide their formulas
conclusions.
for calculating MP concentration and WWTP removal efficiency
which can be used in my project

This might be the only study I've seen so
far that presents formulas for finding
microplastic concentration and WWTP
removal efficiency P 3) ‐ this would be
good to include in my study

Yes ‐ the authors specified that they took two
types of blank control samples (pp 2‐3), but
never reported or discussed the results. It is
not clear whether contamination was found or
how much of the sample results could be due
to contamination.

Franco et. al.

2020

Franco, A. A., Arellano, J. M., Albendín, G.,
Rodríguez‐Barroso, R., Zahedi, S., Quiroga, J.
M., et al. (2020). Mapping microplastics in
cadiz (spain): Occurrence of microplastics in
Journal of Water
municipal and industrial wastewaters. Journal Process Engineering
of Water Process Engineering, 38, 101596.
doi:https://doi.org/10.1016/j.jwpe.2020.1015
96

To characterize microplastics in
experimental ‐sampling, pre‐treatment,
wastewater influent and effluent
analysis
in Southern Spain (p 2)

sampling ‐ steel buckets used to take grab samples over one month from various WWTP
influent and effluent, and samples were sieved down to a minimum pore size of 100um (p 2). The authors found no ability of the WWTPs to preferentially remove one type or size of MP over another, and found that the majority Same as key findings, but including the observations that
industrial wastewater treatment plants tended to have
Processing ‐ samples first rinsed off sieves and dried, then oxidized using Fenton's reaction for of MPs were in the smallest observed size fraction and were fibers (pp 4‐5). Authors couldn't reliably make any correlations to
treatment for specific polymeric compositions of MPs due to not being able to ensure that the samples were related ‐ that is to say, higher MP concentrations than municipal wastewater
30 minutes, then density separated in NaCl solution, then filtered over 0.8um polycarbonate
treatment plants (p 7)
that the influent sample composition was the same that was treated and sampled from the effluent (p 5)
filter (pp 2‐3). Analysis ‐ samples first visually observed under microscope for count, shape,
type, and size, then verified and identified under FTIR analysis (p 3)

microplastic pollution,
municipal wastewater
Authors cited a limitation of microscope analysis as potentially leading to
treatment plants, industrial
wastewater treatment plants, miscounts due to difficulty in measuring particles of certain sizes (p 3)
characteristics of
microplastics, cadiz

Yes, the source's research question I
well articulated and the content
answers the questions

Yes ‐ the authors took grab samples over an unknown period of time
and an unknown number of times, and this creates selection bias as
Yes, there is risk of bias due to contamination. The authors utilized a it only resembles MP characterization for a moment in time rather
Yes ‐ there is potential for bias based on sampling protocols (see selection criteria section). Yes ‐ the authors failed to report the results of
than as a representation of hourly, daily, and yearly activity (p 2). The There is also potential for low bias due to the use of sodium chloride density solution to
background blank control while analysing samples, but did not
their background blank test (p 3), therefore
release the results of the control standard or describe how it may
isolate microplastic particles (pp 2‐3), where denser MP may sink and not be captured with how much or if any contamination was found,
authors also eliminated all MP size fractions below 100um by pre‐
impact results therefore it cannot be known if there are biases in the sieving samples (p 2), and because they reported that their smallest lighter particles. There is also potential for bias in using visual microscopic analysis (p 3)
and whether the samples and results could
final results. (p 3)
contain any degree of contamination
(see analytical errors section).
captured size fractions were most prevalent (p 4) this seems to
indicate a strong potential for low bias in results due to the size
selection applied to samples.

Franco et. al.

2021

Franco, A. A., Arellano, J. M., Albendín, G.,
Rodríguez‐Barroso, R., Quiroga, J. M., & Coello,
M. D. (2021). Microplastic pollution in
wastewater treatment plants in the city of
Science of the Total
cádiz: Abundance, removal efficiency and
Environment
presence in receiving water body. Science of
the Total Environment, 776, 145795.
doi:https://doi.org/10.1016/j.scitotenv.2021.
145795

To characterize MPs in two
WWTPs in South Spain and to
experimental ‐ sampling, extraction,
determine abundance, removal
characterization
efficiency, and discharge of MPs
through the WWTPs (p 2)

Sampling ‐ steel scuttles used to capture influent and effluent, then samples sieved over
minimum size of 100um and solids rinsed into beakers for further work (p 2). Processing ‐
Similar to their p previous study (Franco et. al., 2020), the authors found the majority of MPs were fibers and were in the smallest
samples dried, then oxidized under Fenton's reagent for 30 minutes, then density separated,
size fraction but the authors found that this could be a result of fragmentation of larger MPs through the treatment plant or greater
then filtered over a sand filter (pp 2‐3). Analysis ‐ samples visually analyzed under microscope
retention of larger MPs in treatment (p 4).
for count, size, and shape, then further characterized for polymeric identity under FTIR analysis
(p 3)

Same as previous study (Franco et. al., 2020) as well as a
brief discussion on the findings for receiving water ‐
although fibers were found in the receiving water, the
authors do not conclude they are from the WWTP (p 8)

wastewater treatment plant,
microplastics, FTIR, receiving
water body, polymers

Yes, the source's research question I
well articulated and the content
answers the questions

Yes ‐ see previous study above (Franco et. al., 2020). The authors do
Yes ‐ see previous study above (Franco et. al., 2020)
not report or discuss the results of the blank test in this study either.

Most microplastics removed during preliminary treatment,
where they were sent to landfills therefore suggesting that
landfills could be a sink for microplastics and also act as a
source through leachate discharges (p 9)

The authors mentioned a limitation that relates to their own study but also
to others and the comparison of results between studies, where particle
Yes, there is a risk of bias due to contamination but the authors
concentration may be strongly correlated to the smallest detectable particle No, the research question isn't really
Yes ‐ there is bias due to the selection criterion inherent in taking
size and therefore dependent on lowest detectable limits (p 5). The authors clear or targeted ‐ the authors specify measured this in a field blank as well as a laboratory blank and found
biosolids, fibres, landfill,
grab samples, but the authors acknowledge this and explain how this
that they are evaluating the MP loads in minimal contamination of confirmed plastic particles and therefore
removal efficiency, screenings, also specify the use of grab samples could be a limitation in both the
limits their ability to understand differences between WWTPs MP
there is a good degree of confidence that minimal contamination was
wastewater through auditing, but it's
differences in polymeric compositions observed at different WWTPs and
wastewater effluent
loads and the fate of MPs through individual WWTPs (pp 6, 9)
not clear what this means for the study present (pp 3‐5)
understanding the fate of microplastics through WWTPs, given that grab
samples only portray an instantaneous moment rather than a typical or
average WW quality (pp 6, 9)

Ziajahromi et. al.

2021

Ziajahromi, S., Neale, P. A., Telles Silveira, I.,
Chua, A., & Leusch, F. D. L. (2021). An audit of
microplastic abundance throughout three
australian wastewater treatment
Chemosphere
plants. Chemosphere, 263, 128294.
doi:https://doi.org/10.1016/j.chemosphere.2
020.128294

To find the MP loading in 3
Australian WWTPs (p 2)

audit/experimental ‐ sampling,
processing, quantification and
characterization, QC

sampling ‐ researchers sampled from three different WWTPs, including influent and effluent
where influent was taken directly as 1L samples and effluents were sieved over a minimum
sieve mesh size of 25um in varying volumes (p 3). Processing ‐ effluent solids were rinsed into
beakers and oxidized with H2O2 then density separated in sodium iodide solution and finally
filtered over 25um sieve mesh size; influent sample was first oxidized with H2O2 for 12‐24 hr, Authors found that fibers and polyethylene terephthalate plastics were most abundant in the WWTPs (p 5). Authors sampled peak
flow at only one WWTP, but found both the peak flow WWTP and non‐peak flow WWTP had similar microplastic concentrations and
then sieved through the same sampling sieves as effluent (minimum mesh size 25um), then
therefore suggesting that MP loads may not relate directly to daily wastewater profiles (p 5). The authors tested a correlation
treated to the same processing as for the effluents (p 3). Analysis ‐ processed samples were
dyed with Bengal Rose dye to isolate and remove natural particles under microscopic analysis, proposed by Long et. al. (2019) where they found a linear relation between suspended solids and MP concentration in wastewater,
and the authors of the present study tested this and found that their results agreed (p 5).
then suspected microparticles were analyzed as sub‐samples on ATR‐FTIR (>500um in size)
and u‐FTIR (<500um in size) to determine their polymeric compositions (p 3). QA/QC ‐
researchers took field and laboratory blanks, where field blanks were carried through sampling
and processing, and laboratory blanks were carried through just processing, and found mainly
contamination of non‐plastic particles (pp 3 ‐ 5)

Kang, H et. al.

2020

Kang, H., Park, S., Lee, B., Ahn, J., &
Kim, S. (2020). Modification of a nile red
staining method for microplastics
Water
analysis: A nile red plate method. Water
(Basel), 12 (11), 3251.

To propose and assess the
applicability of a new Nile Red
staining technique on the
analysis of microplastics in
wastewater (p 2)

experimental ‐ microplastic quality
control preparation, procedure for nile
red plate staining, analysis

Sampling ‐ influent samples were taken as 1L grabs from a Korean WWTP, stored bulk at
4degC,.then sieved down to 100um mesh size (p 2). Processing ‐ samples digested with
peroxide oxidation for 3 days, then completed through a Fenton's reaction then filtered over
20um polycarbonate filter and transferred to a petri dish stained with nile red dye (pp 2‐3).
Analysis ‐ samples first analyzed under UV light and stereomicroscope, then confirmed with
FTIR analysis (p 3). QA/QC ‐ recovery of Nile‐red plate method tested against particle staining
and no nile‐red stain by testing on known amounts of different plastic type and sizes particles
(p 2)

Grbic et. al.

2020

Grbić, J., Helm, P., Athey, S., & Rochman, C. M.
(2020). Microplastics entering northwestern
lake ontario are diverse and linked to urban
Water Research
sources. Water Research, 174, 115623.
doi:https://doi.org/10.1016/j.watres.2020.11
5623

To determine how
experimental ‐ microplastic sampling,
anthropogenic sources of
processing, and analysis with respect to
wastewater, including WWTPs,
multiple matrices (wastewater effluent,
affect microplastic
lake water, agricultural runoff) using the
characterization in lake Ontario
same methods
(p 2)

Gundogdu et. al.

2018

Gundogdu, S., Cevik, C., Guzel, E., &
Kilercioglu, S. (2018). Microplastics in
municipal wastewater treatment plants in Environmental
turkey: A comparison of the influent and
Monitoring and
Assessment
secondary effluent
concentrations. Environmental Monitoring
and Assessment, 190 (11), 1-10.

To characterize MP in
wastewater influent and effluent
experimental ‐ sampling, extraction,
and to determine the MP
examination
removal effectiveness of

Jiang et. al.

2020

Jiang, J., Wang, X., Ren, H., Cao, G., Xie, G.,
Xing, D., et al. (2020). Investigation and fate of
microplastics in wastewater and sludge filter
cake from a wastewater treatment plant in
Science of the Total
china. Science of the Total Environment, 746, Environment
141378.
doi:https://doi.org/10.1016/j.scitotenv.2020.
141378

Kazour et. al.

2019

Kazour, M., Terki, S., Rabhi, K., Jemaa, S.,
Khalaf, G., & Amara, R. (2019). Sources of
microplastics pollution in the marine
environment: Importance of wastewater
Marine Pollution
Bulletin
treatment plant and coastal landfill. Marine
Pollution Bulletin, 146, 608‐618.
doi:https://doi.org/10.1016/j.marpolbul.2019
.06.066

WWTPs (p 2)

To characterize MP in
wastewater and through
WWTPs in cold agricultural
regions of China (p 2)

experimental ‐ sampling, extraction,
analysis, quality assurance and quality
control

Higher concentration of nile‐red solution improved the ability to detect particles through the plate staining method (p 4). There was
no significant difference in detecting particles >400um in size using the nile red plate (NR‐P) method over the no‐stain method, but it
improved the ability to detect particles 100um‐400um in size (p 4). The NR‐P method had a much higher recovery rate than the nile
red stain (NR‐S) method, where the dye was suspected to not effectively stain some plastics (due to additives or other chemicals that Same as key findings ‐ authors do not include a conclusion
section in this study
could resist staining) or it was suspected of actually dissolving the plastic (p 6). Microplastics could be detected despite being
covered with organic matter in the NR‐P analysis (p 7). A greater number of influent microplastic particles could be detected under
NR‐P analysis than no‐staining analysis, and the positive identification of particles in NR‐P was high (78%) in FTIR therefore it
achieves decent accuracy (p 7)

Authors acknowledge potential for low or high bias in visual microscopic
evaluation of samples due to difficult in distinguishing plastic particles (p 3)

Yes and No ‐ the authors used density separation as part of their sample processing, but
since they used one other more denser solutions (NaI) there is a reduced risk that heavier
plastics will settle out so low bias is less likely (p 3). The authors also take sub‐samples (10‐
Maybe ‐ the authors reported taking field and
50%) for analysis on FTIR, but categorized areas for subsampling diligently (categories
lab blanks, but did not report the results (pp 3‐
consisting of shape and colour) and analyzed 100% of the category when multiple
5). However, they did discuss the results and
polymeric compositions were detected, which is likely to lead to less bias (although more
there was likely little risk of high bias due to
bias than analyzing 100% of particles) by ensuring all different types of particles observed
contamination.
were properly represented in FTIR analysis (p 3). Additionally, the authors applied optimal
FTIR instruments for the size fractions being analyzed ‐ ATR‐FTIR was used for >500um
fractions, and micro‐FTIR was used for 20‐500um fractions (p 3)

Yes ‐ there are several risks of biases here. First, the authors are limited to detecting down
to a particle size of 100um based on the reference spike sizes they used and the size of
particles collected on the influent sample sieves (>300um), and they cannot verify that their
proposed NR‐P method will work on particles <100um in size (pp 2, 4, 9). Additionally, the
authors compared the NR‐P method to the traditional NR‐S method (where NR‐S stains the
No ‐ similar to the previous section, because the authors aren't
reporting microplastic in wastewater concentration there is no risk of particles themselves, but NR‐P stains only the plate the particles are analyzed on) and their Probably not ‐ the data present appears to
No ‐ the authors aren't necessarily reporting on what the
bias due to selection criterion. Because the authors tested on clean conclusions may be biased based on how the total method was modified and how the NR‐S match what the authors specified that they
concentration of microplastics in wastewater is, and therefore MP
spikes as well as influent samples, they are capturing information on method was performed. Chloroform was used to mix the NR‐S solution, which turned out took, so there isn't much concern about
contamination is not expected to change the results or their study
missing data here.
claims. Any risk of biases in this method are likely to be controllable. the detection of particles in the most ideal conditions and the least to dissolve certain plastic particles and therefore this reagent was likely too aggressive
against plastics and should have been substituted for a gentler solvent which may have
ideal.
given better recoveries (p 6). Additionally, the authors specified that they chose to use UV
lamp to achieve fluorescence in the samples rather than a fluorescence microscope, which
may lead to poorer results, especially when focused on very small particles rather than a
whole plate (p 2)

Yes

Yes, there is a risk of bias due to field and laboratory contamination
but this was acknowledge by the authors and controlled for using
precautions to minimize contamination and to measure it through
field and laboratory blanks (pp 2‐4)

Yes

Unlikely ‐ the authors use methods to digest organics and separate plastic particles from
Yes ‐ the authors filter over a 55um sieve size which limits the
inorganic particles using methods that have been shown to be very effective in other
amount of small particles available for analysis (p 2), which is
Yes ‐ there is a risk of contamination, which was monitored for by the
significant because the authors specify that small particles made up a studies (p 2). Density separation may accidentally separate out denser MPs, but this risk is
authors using control standards carried through the processing and
majority of detected particles in effluent (p 5). However, the authors likely low due to the researcher's use of sodium iodide solution of 1.8g/L (p 2). The
analysis procedures to show that there was a minimal amount of
make use of 24 hour composites over 5 days (p 2) showing that they authors specify their use of micro‐Raman spectroscopy as being a way to minimize error in
contamination (p 4)
reporting suspected plastic particles from microscopic analysis, but acknowledge
thought about minimizing selection bias by averaging out samples
limitations of the analytical software that may cause low biases (p 8)
over the course of a whole day and week

Wastewater is a significant contributor of microplastics to
the environment (p 8).

Authors specify that a major limitation of their study was that the sample
microplastics, great lakes,
source apportionment, runoff, size and spatial coverage was too small to find relationships in the study
results, and these would need to be increased in future studies (p 8).
wastewater

Sampling ‐ influent and effluent samples taken as 24 hour composites over the course of 5
days in 5L volumes from two WWTPs (p 2). Processing ‐ samples filtered over 55um sieve
then digested using Fenton's reaction at elevated temperatures, then density separated using
Fibers were predominant type of microplastic detected in all WWTP streams (p 4). Smaller MPs made up higher proportion of total
sodium iodide and then finally isolated through filtration over 55um mesh (p 2). Analysis ‐
suspected MP samples analyzed under micro‐Raman spectroscopy (p 2). QA/QC ‐ precautions MPs in effluent than in influent (p 5). Polyester predominated for MP polymeric composition (p 5).
taken to minimize contamination by covering equipment and samples and pre‐filtering
reagents, as well as monitoring for contamination using control standards carried through the
processing and analysis procedures (p 4)

The main conclusion is that WWTPs act as a source of
significant MP to the receiving environments (p 9)

wastewater treatment plant,
microplastic, microfibre,
polyester, Turkey

Sampling ‐ two 500mL influent samples were taken over one day in bulk, as well as a large
volume 1000‐2000L effluent sample that was filtered down to a particle size of 20um (p 2).
Processing ‐ samples density separated in zinc chloride for 24 hours (p 2). Analysis ‐ samples
were first counted and analyzed for type and colour under stereomicroscope using
To characterize MP discharges
identification criteria by Hildalgo‐Ruz (2012), then a sub‐sample was analyzed for polymeric
from WWTPs, as well as their
experimental ‐ sampling, processing, and
composition under micro‐Raman spectroscopy (pp 3‐4). QA/QC ‐ precautions
presence in environmental
analysis
samples and from landfill runoff
(p 2)

Yes ‐ authors acknowledge potential for miscounts in visual analysis
Yes ‐ the authors do not provide results of their by microscope due to difficult to distinguish microplastic particles (p
3). There are a couple of simple calculations made in this study but
blank test study ‐ it cannot be known if
The authors do not prepare any justifications for the methods they used in this study.
contamination was present and how much, and the others present their formulas for finding them, so they can be
critically evaluated by peers, and mistakes should be more easily
whether it affected sample results.
found if there are any (p 3)

Authors specify that microscope analysis is limited due to slow analysis and
poor reliability due to human error p 1); Authors specify limitations of Nile
Yes, the sources research question is
Red staining and fluorescence analysis limited by co‐staining of lipids or
microplastics, nile red staining,
clear and the study methods and
other organics which could cause accidental positive identification as MP (p
nile red plate, UV light
discussion clearly answer the research
2). Authors acknowledge that 100um detection size limit may be limited in
question
the NR‐P method and the ability to detect smaller particle sizes is needed (p
9)

Sampling ‐ effluent samples were taken as 24‐hour volume based composites for a total of 4L
per sample with 3 days of sampling (p 2); Processing ‐ samples first filtered over 10um filter
then re‐suspended in purified water, sieved over 25um mesh size, and density separated in
CaCl2 solution followed by further sieving over 25um and 125um mesh sizes and solids
Wastewater effluent is a key pathway for MPs to enter environmental waters (p 6). Sampling resulted in high variability of replicate
separately transferred back onto 10um polycarbonate filters (pp 2‐3); Analysis ‐ only the
results on the order of 2 degrees of magnitude (p 6). Microfibers were the most common MP in wastewater effluent, but were also
125um solids fraction analyzed, and was first quantified and characterized for colour and
shape under stereomicroscope, then very small suspected MPs were analyzed under u‐Raman likely to be misclassified as plastic in visual analysis due to the large presence of cotton fibers (p 6). Authors found silicon micro‐
and larger MPs were analyzed under ATR‐FTIR (pp 3‐4); QA/QC ‐ precautions taken to minimize polymers in wastewater too (p 6). Authors found that wastewater MP did not match that found in surface waters, which could be
due to changes to the MPs detected in effluent after they enter into the environment (p 8).
contamination to samples like using purified laboratory air, minimizing use of plastic
equipment and lab coats, and pre‐rinsing equipment (p 4). Additionally, field and laboratory
blanks were taken through the sampling and processing procedures and used to blank
substitute samples based on the colour of contaminating particles ‐ these were removed prior
to chemical composition analysis (p 3)

Sampling ‐ 20L grab samples taken from influent and effluent stream on 3 different days over 1
month and preserved at 4 degrees Celsius (p 2). Processing ‐ samples first filtered over a
38um mesh, then dried at elevated temperatures for 2 days, then oxidized using Fenton's
Reaction, then carried through 3 iterations of 6 hour density separations using NaCl solution
The authors express that the sample processing methods could contribute to biases in their quantification of MPs ‐ this includes the
first then ZnCl2 solution, and finally were filtered to isolate particles (pp 2‐3). Analysis ‐
use of container collection which minimizes collectable volume and sieve mesh sizes which limit how much MP is actually analyzed (p
The MP content of wastewater in a colder region of China
samples first analyzed for count, size, shape, and type under stereomicroscope, then a sub‐
4). Similar to other studies, the authors found that smaller particles made up a larger proportion of total MP detected (p 5), that
was found to be higher than warmer regions (p 8).
sample was verified for polymeric composition under Raman spectroscopy and results applied fibers and fragments made up the higher proportion of MP type (p 5), and that polyester was the most common MP composition (p
to total counts (p 3). QA/QC ‐ precautions taken included maintaining clean environments, pre‐ 7)
rinsing equipment, covering samples, and wearing PPE and cotton lab coats (p 3) .
Additionally, the authors checked for contamination using processing and background blanks
and checked for recovery using reference spikes (p 3).

Yes ‐ the biases are the same as the above (Franco, 2020) except that the density solution
in this study was not specified, so any biases there can't be analyzed (p 2). Additionally
there could be a bias due to the rate at which MP's are positively identified through FTIR
and spectral libraries ‐ MPs required a >70% match to spectral references p 4), but it is not
clear if this could lead to under or over estimation ‐ given other researchers claiming that
additives and surficial contamination of MP could lead to them not being positively
identified, this is a potential cause for low bias.

microplastics, wastewater
treatment plants (WWTPs),
inland city, sludge filter cake,
removal rate

The authors specify that a lack of analytical standards for some polymers
and plastic types may have lead to mis‐classification of true plastic particles
as non‐plastic (p 8)

Not much given in the article for this topic, but the authors did acknowledge
that bigger mesh sieve size could lead to underestimates in total MP results Yes
(p 4), which would apply to their own study.

Yes ‐ there is a risk of contamination leading to high bias in results,
but the authors took measures to address this and mitigate the bias
by quantifying contamination in sample filtration and in atmospheric
deposition and applying the findings as a correction factor to the
sample results (p 3). The problem with this method is that the blank
samples aren't necessarily being carried through the same
procedures and exposures as samples, so the contamination with
respect to the samples could be biased high or low.

Yes

Ziajahromi (2017) was cited in the ASTM standard method, and
therefore it was important to review their most current work to see
how it relates to the standard and how the authors have optimized
the method and come to conclusions since their earlier publication.
Yes, key findings and results are presented clearly (even
Yes
The methods used were similar to other studies, but the others
if the research question isn't clear)
describe some new limitations and justification of the methods that
can be used for discussion in my report. They also provide
formulas for their concentration calculations, which can be used to
support my project too.

Possibly ‐ there is a risk for counting errors in microscopic analysis
due to exclusion of plastic particles or inclusion of non‐plastic
particles (the authors used Bengal Rose to distinguish these better,
but also noted that Rayon particles were not stained by the dye but
are also non‐plastic. There was no mention of any possibility of
plastic particles accidentally being stained and excluded) (pp 3, 5).
The authors did include their calculation formulas for determining
concentration of plastic particles though, so this is available for
checking their calculations (p 5)

The authors justified their decision to take sub‐samples as being necessary due to how time consuming FTIR analysis can be (p 3). No
other justifications were observed.

No ‐ the authors aren't reporting on any calculated parameters,
therefore there is no concern over bias here.

This source mainly contributes to the information on the use of
A UV lamp was selected to be used for fluorescence of the nile red dye for analysis over a fluorescent microscope due to it being a more Yes, key findings and conclusions were presented
Nile‐Red staining, but proposed a method where the petri dish is
clearly and substantiated by the evidence provided
cost‐effective option (p 2). Chloroform was selected as the solvent to dissolve Nile Red powder and apply in the NR‐P and NR‐S method
because it "...is known to show a higher MP recovery rate than other solvents (e.g., acetone and n‐hexane)..." (p 3). Influent sample MP (although the authors should perform a more rigorous stained rather than the sample particles. Other than that, it
counts were checked under FTIR due to the existence of organic impurities ‐ needed to confirm pre‐selected particles were indeed plastic study with different NR‐S parameters to reinforce their discusses some of the disadvantages of staining plastics with Nile‐
Red dye that has not been discussed in other research.
conclusions)
(p 3).

Yes ‐ the authors acknowledge that their sample sizes and spatial
coverage was too small to make relationships in their study results (p
Maybe ‐ this study didn't use digestive techniques, but it is the only one reviewed so far
Probably not ‐ the authors specified that field
8) which is likely due to their small sample size of 4L and sampling
that used CaCl2 as a density separation solution, to which MPs were suspended for up to 3
and lab blanks were taken, but did not publish
period of 3 days (p 2). The authors do take 24 hour composite
Yes ‐ there is potential for counting errors in stereomicroscope
days in (pp 2‐3). It should be tested if there are any effects of this solution on MP integrity
the results in the paper (p 3). However, it does
samples though, but the representativeness of these samples are
using a reference sample ‐ without any, it cannot be known if there is a risk of bias here
analysis (p 3), but the authors controlled for counting errors by
not seem likely that the results contribute to
limited by their small volume collection and their volume‐based
(except for the traditional one where denser particles may be accidentally separated out).
analyzing samples against dark and light backgrounds so that dark
significant bias as they were controlled for by
rather than flow‐based collection (doesn't account for changes in
There is also risk of bias in identifying polymeric composition and particles under Raman
and light particles would not be missed (p 3).
blank substitution based on colour in the
flow at different times of day) (p 2). Additionally, only the >125um
and FTIR analysis, but the authors controlled for this by optimizing parameters in Raman to
samples (p 3).
size fraction was analyzed despite collecting down to a particle size
ensure that the wave‐ranges used could detect dark particles and light particles (p 3).
of 25um (p 3), therefore there is a risk of low bias due to limited
number of particles actually analyzed.

Yes ‐ the authors collected grab samples in the field which minimizes
volume and increases potential for standard error as well as not
capturing daily trends in their samples as they were all taken at the Yes ‐ the whole sample processing process took more than 10 days to complete with
same time of day (p 2). The authors also initially filter samples over a extensive work on the samples, meaning they would be frequently exposed to
38um mesh, then specify that the final filtration was over a 0.45mm contamination sources that can lead to high biases. Additionally, the samples were taken
filter (although this is a suspected typo where the filter size may have through 3 iterations of density extractions using two different density solutions per
iteration (p 3), which can result in losses of denser MPs, especially when NaCl was used
actually been 0.45um, similar to other studies) (pp 2‐3), meaning
prior to the denser ZnCl2 solution.
that the smaller MP particles would be excluded from final
calculations. The authors acknowledge that this can happen (p 4),
but it does not change the bias in results.

This source uses methods that are common to other studies, and
some of the findings support some of the arguments in my project
(e.g. majority of particles found in smallest MP size fraction ‐ p. 3).
Data only
However, it doesn’t introduce any new information on the
methodology and the discussion is focussed on comparing results
between other studies. Data from this source will be included in my
project, but it will not be a key study.

Yes

This source uses the same methodology to apply to multiple water
type samples, but only uses it on effluent from a wastewater
treatment plant so it is not likely to be applicable to higher solids
Data only
samples such as influents. This source is good as supporting data
but will not provide any new information, although it is interesting
to note that they included silicon polymers in their study which has
not been discussed in other studies reviewed as of yet.

Justifies use of field and laboratory blanks to monitor for contamination (p 2). The author does not justify many of their decisions, which
is interesting because it is unclear why they made some decisions in their methodology. For example, the authors used 12 shape
categories when other studies used a maximum of 6 and it is not clear why this degree of complexity was applied (p 3). The authors also
separated their analysis of MPs based on size, where smaller MPs were analyzed by u‐Raman and larger ones were analyzed by ATR‐FTIR
but the reason for doing it this way was not discussed (pp 3‐4).

Yes, the key findings and conclusions were expressed
clearly and support the objectives of the study.

The methods used in this study are expressed clearly, and are very
Yes, key findings are presented clearly. Conclusions are
similar to what has already been taken from other research studies.
Data only
pretty generic and did not reference any specific
This study can contribute data, but does not introduce any new
findings.
methods or concepts.

No ‐ all data that the authors discuss appears
to be present in the article.

Maybe ‐ authors do a good job of describing what calculations they
performed (p 4), but there is potential for counting errors in using
microscopic analysis and manual counting. The authors also specify
that limitations of the analytical polymeric identification software
could lead to low biases (p 8)

No, the source does not use much justification for their selected methods. The one possible justification is their use of micro‐Raman
spectroscopy to confirm microplastic composition in reporting total MP counts due to potential for mis‐counts when using only
microscopic analysis (p 8).

No ‐ all data discussed appears to have been
reported.

Yes ‐ there is potential for counting errors in stereomicroscope
analysis (p 3), but the authors used automated software for
detecting MPs which may improve the standardization of the
process. The authors also only examine a 5.9% sample of suspect
MP on Raman spectroscopy, which may not be a representative
enough sub‐sample to make conclusions on the whole sample (p 3)

The authors justify the use of container collection, rather than automated collection with sieving to achieve higher volumes, as being due
to the difficulties in sieving high solids influent samples (p 4). Otherwise, methods weren't justified. This is important because the
authors performed a very rigorous density separation process when compared to other studies (6 hours of NaCl separation followed by 6
Yes
hours of ZnCl2 separation, repeated 3x, p 3) but it is not clear what the goal of this extensive density separation was or if it was expected
to give improved results. In fact, the authors specify that many inorganic particles that should have been density separated out (glass and
sand) were mis‐identified as MPs initially (p 7), which brings into question how effective the density separation process actually was.

This study uses methods that appear in other articles, but they use
a very rigorous density separation process that isn't well justified.
Additionally, their processing took more than 10 days to complete
Data only
which likely would not be a feasible monitoring method. This study
will provide information on the use of a new density solution
(ZnCl2) but otherwise will contribute data only.

Focus on trends of MP loads to WWTP
measured throughout the day.

Not much new information in this article
‐ focus on size fraction results of study.

good breakdown of concentration
calculations; discussion of limitations of
grab samples; justification for sub‐
sampling in FTIR analysis

Focus on disadvantages of using Nile‐
Red dye on samples and the alternate
Nile‐Red plate staining method.

Zhang et. al.

Wick et. al.

2021

2020

Zhang, L., Liu, J., Xie, Y., Zhong, S., & Gao, P.
(2021). Occurrence and removal of
microplastics from wastewater treatment
Journal of Cleaner
plants in a typical tourist city in china. Journal
Production
of Cleaner Production, 291, 125968.
doi:https://doi.org/10.1016/j.jclepro.2021.12
5968

Wick, N., Krause, S., Schaum, C., Klaeger, F.,
Labrenz, M., Fischer, F., & Fischer, D. (2020).
Sampling of Microplastics in Water Resource
Recovery Facilities: Challenges and Limits.
Proceedings of the Water Environment
Federation. WEFTEC Connect 2020.
https://doi.org/10.2175/19386471882515758
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WEFTEC 2020
Conference
Proceedings

To characterize MPs and their
fate in WWTPs in China (p 2)

experimental ‐ sampling, extraction,
identification, QA/QC

To determine a representative
method for sampling
experimental
microplastics in water resource
recovery facilities

Sampling ‐ influent (20L) and effluent (50L) samples taken as grabs using teflon pumps and
PVC tubing and pre‐sieved down to a minimum pore size of 25um, where sieves were replaced
as they were clogged until the targeted volumes were reached (p 2). Processing ‐ samples
oxidized in H2O2 solution, then filtered over 0.45um filter before oxidizing in Fenton's
reaction, then density separating in NaCl solution, and finally isolating onto a 0.45um glass
The most abundant MP size fraction was the largest one (0.5‐5mm) (p 4). The most abundant polymer types were PE and PP (p 5).
fiber filter (p 2). Analysis ‐ samples first classified under optical microscope as to their type,
Only fibers and fragments were detected in the sampled wastewater (p 8)
colour, size, and count, then were classified as to polymeric composition under u‐FTIR (pp 2‐
3). QA/QC ‐ precautions taken to mitigate contamination such as wearing non‐plastic clothing
and gloves and pre‐rinsing and covering containers with foil (p 3). Additionally, a background
blank was taken by analyzing particles that deposited onto a white piece of paper left to sit
open to atmosphere in processing area (p 3)

Methods were not well described, and it was not clear what the authors used in their study
versus what is typically used in other studies. The only method that was clearly illustrated as
The authors observed significant pressure losses in the filtering of samples through small pore size (10 and 20um) sieves, and
having been performed in this study was sampling, which was done using a 24 hour sampling
therefore only sampled through a 50um size sieve (p 4067)
system and pre‐filtered over unspecified mesh size sieves under vacuum by pump to collect 30‐
4000L of influent and effluent (p 4066)

Fibers made up the most abundant discharged MP type (p
9)

There is a lot of difficulty in preparing high solids samples
for microplastic analysis due to filter occupancy (p 4068)

microplastics, wastewater
treatment, plant, removal,
secondary treatment

N/A

No discussion of limitations and uncertainties

No discussion on limitations and uncertainties.

Yes

Yes ‐ there is a risk of contamination and the authors took some
precautions to mitigate it, as well as used a background blank to
monitor for contamination that settled onto a piece of paper during
sample processing (p 3)

No ‐ the aims of the research are only Yes ‐ there is a risk of contamination and authors controlled for this
known by reading the whole text. They by using a pump to draw samples through filter sieves and by using
non‐plastic equipment that was pre‐rinsed (p 4066)
were not explicitly stated

Not as much as other studies ‐ the authors took reasonable sized
volumes and passed through a reasonably small mesh size sieve and
Maybe ‐ the authors used visual preselection as an analysis method which could lead to
monitored for these values over 3 consecutive days (p 2). This
biases due to human error in detecting MPs, but they confirmed MPs under u‐FTIR and
means that they considered variations over multiple days and also
therefore this minimizes false positive reports (pp 2‐3)
acted to reduce standard error while also detecting down to small
particle sizes. However, their samples were taken as grabs which may
not reflect variations throughout the day.

No ‐ all data discussed appears to have been
reported.

Possible ‐ the authors minimize risk of bias due to selection criteria
by sampling for 24 hours (to represent a full day of variable
Maybe ‐ the authors only describe their sampling methods, for which the biases were
wastewater quality) and by sampling large volumes to minimize
standard error (p 4066). However, the authors found it impractical discussed in previous appraisal sections here, and do not describe what methods were
used to process and analyze samples or what quality assurance/quality control was used.
to sample down to sieve sizes smaller than 50um (p 4067) and
therefore there is likely to be a low bias in the reported results due to
elimination of small microplastics from analysis.

Yes ‐ the authors do not describe their
Maybe ‐ it cannot be known since analysis methods were not
processing and analysis methods, and therefore
described.
they cannot be evaluated for bias.

Maybe ‐ the authors use visual preselection, which can lead to biases
due to human error in counting, but they did apply a procedure for
The authors do not describe and justifications to their research design and methods.
analyzing the filter under microscope that may reduce the potential
for counting errors (pp 2‐3)

The authors justify the use of filtration of samples in sampling because the volumes would otherwise be too large to work with in the lab
(p 4066). They also specified that a pump was used to draw samples through the sieves to avoid contaminating samples (p 4066)

Yes

No new methods or concepts were introduced in this paper,
therefore only data will be used.

Conclusions are clear, but there is not much
discussion for key findings.

This source was meant to describe promising sampling methods for
microplastics in wastewater, but ultimately the methods described
No
were vague and confusing. Therefore this source will not be used in
my research.

Data only

