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1 Letter to the Editor: Misclassification of Fibres in Ramage et al. (2025) and Implications for

2 Microplastics Research
3  Dear Editor,
4
5  We read with interest the recent article by Ramage et al. (2025), “Microplastics in agricultural soils
6 following sewage sludge applications: Evidence from a 25-year study” published in Chemosphere. The
7 long-term dataset is a welcome contribution to the field; however, we are concerned that key aspects of
8  the fibre identification methodology—and the conclusions drawn from it—may be flawed. These issues
9  have broader implications for how microfibre contamination is understood and reported.
10

11 We highlight two central concerns:

12 1. Misclassification of cotton fibres as synthetic microplastics

13 Ramage et al. report that 60% of the microplastics identified were microfibres, of which 10% were

14 characterised using FTIR. While partial subsampling is valid, the concern lies in the exclusive reliance on
15  FTIR, without supporting methods or expert cross-validation. FTIR is a reliable tool for distinguishing

16 synthetic polymers from natural fibres when applied correctly, but misidentification can occur when

17  spectra are ambiguous or matched using automated libraries without sufficient scrutiny (Woodall et al.,

18  2015).

19  Although the study’s focus was on synthetic microplastics, the absence of an acid digestion step—
20  commonly used to remove organic material, including natural fibres—increases the likelihood that
21 natural fibres, particularly cotton, were retained in the samples. Previous research shows that natural
22 fibres often outnumber synthetics in environmental matrices (Kechi-Okafor et al., 2023; Stanton et al.,

23 2019; Ladewig et al. 2015), making their exclusion or misidentification a critical point of concern.

24 Notably, visual inspection of fibres shown in Figure 5 (a, b, c, possibly e, f, h) suggests that at least 5 of 8
25  of those shown are cotton not synthetic microfibres. Their flattened ribbon-like shapes, convoluted

26 structure, and surface texture are characteristics all consistent with natural cellulosic fibres not

27  synthetics; in several images it is also possible to see a lumen, which is only present in plant fibres

28 (Greaves and Saville, 1995). If these fibres were reported as synthetic microfibres, this points to a
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misclassification error, likely arising from misinterpretation or overreliance on FTIR spectral matching

tools.

While the study presents some example supplementary FTIR spectra, there is insufficient information to
fully evaluate the identification process. However, the morphological evidence raises the broader

guestion: how many fibres reported as synthetic microplastics were, in fact, of natural origin?

This reflects a broader challenge in microfibre pollution research: insufficient methodological rigour and
lack of interdisciplinary input. As we argue in Stanton et al. (2024), conflating microfibres with
microplastics overstates synthetic content and misguides both environmental assessments and policy.
Microfibres encompass both synthetic and natural materials, and this distinction is essential for accurate

data interpretation and regulatory relevance.

2. Misinterpretation of dye-related features in indigo-dyed cotton fibres

The study attributes fibre discoloration to dye degradation in synthetic microplastics. However, several
fibres shown—particularly in Figure 5 (a, b, c)—are consistent with indigo-dyed cotton, most likely from
blue denim. Indigo-dyed cotton is globally ubiquitous, with billions of denim garments produced
annually (Paul et al. 2021; Haaf, et al. 2019; Paul, 2015; Grieve et al., 2006), and blue denim representing
one of the most distinguishable fibre types in some environmental samples (Athey et al. 2020). These
fibres are identifiable by their bright blue hue and uneven dye penetration—a result of the complicated
dyeing process and how indigo adsorbs onto cotton, not a sign of environmental fading. What the

authors interpret as dye loss is more plausibly an artefact of initial dye application (Paul et al. 2021).

The article also notes that fibres visually similar to Fig 5 a, b, and c were present “in such large numbers
that these became a category of their own,” though no data are provided. If indigo-dyed fibres were
especially abundant after 2001, this may reflect shifts in denim production and use—not polymer

degradation (Athey et al. 2020).

Similarly, Figure 5 (d) shows a colourless fibre presumed to be a faded synthetic. Yet many fibres enter
the environment undyed. Bleached cotton, viscose, and polyester are widely used in white textiles, and
many undyed fibres are used for nonwoven applications such as baby wipes — all appear colourless
under microscopy. Without detailed spectral confirmation and contextual textile understanding, such

fibres are easily misclassified as degraded synthetics.
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Together, these issues illustrate how limitations in fibre characterisation—whether through exclusive
reliance on FTIR, lack of morphological validation, or misinterpretation of colour—can result in the
misidentification of fibres and misrepresentation of their sources. This not only inflates the estimated
prevalence of synthetic microplastics, but also obscures the real complexity of fibre pollution, which

includes substantial contributions from natural and semi-synthetic textiles.

In conclusion, the study by Ramage et al. offers valuable long-term data particularly from the terrestrial
environment where such data is lacking. But its interpretation of fibre content is undermined by
methodological gaps and insufficient interdisciplinary oversight. For microplastics research to provide
accurate, actionable insights, it must distinguish clearly between fibre types and incorporate expertise
from textile science, fibre experts, and material analysis. We encourage the adoption of integrated,
validated methodologies to improve the reliability of fibre classification—so that environmental

assessments and regulatory decisions are built on sound, comprehensive evidence.
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