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Abstract: In a recent contribution by Zaman and colleagues, a few issues were noted on the justifica-
tion of their study, which performed a comparative assessment of chitosan as a proposed alternative
to aluminum-based coagulants for drinking water treatment applications. We have provided further
clarity around such issues, which apply to other studies on the same theme.
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Khairul Zaman et al. [1] undertook a comparative assessment of an “eco-friendly”
coagulant (i.e., chitosan) and several aluminum-based coagulants. The assessment of
a natural coagulant as an alternative to such coagulants for drinking water treatment
applications is an interesting topic, and has been the subject of numerous reviews [2,3].
In the study justification, they placed a heavy importance on the reduction of aluminum
residuals in finished waters (due to health concerns) as a key reason to consider the
naturally derived coagulant chitosan as an alternative to aluminum-based products. We
believe that this is perhaps not the strongest argumentation, and point out a factual error
in their study justification.

What initially caught our attention was a severe misrepresentation of a previous
study of one of our co-authors. It was stated that Bérubé and Dorea [4] “reported a
potential link between the neurotoxicity sourced from aluminum and its pathogenesis
to Alzheimer’s disease.” That was never the objective or outcome of the study, which
evaluated the reduction of aluminum residuals in finished waters in view of several
(sometimes competing) conventional water treatment objectives, such as the reductions
of turbidity and natural organic matter (NOM)–the precursor of disinfection by-products
(DBPs). It was shown that with pH control aluminum, residuals can be minimised to
acceptable values. This is in line with World Health Organization guidelines [5], which
state that in properly operated systems, aluminum residuals should not be a problem, and
that the guideline level of 0.2 mg/L is not health-derived.

Simply put, typically in drinking water treatment the underlying premise is to remove
substances from water and not to add to it. So, the minimisation of aluminum residuals is
justified. However, the motivation to reduce such residuals could be considered a valid
one both as a precautionary measure to any possible health risk (i.e., this has never been
conclusively ruled out) and, perhaps more importantly, from an operational standpoint
such as increased water turbidity from aluminum hydroxide precipitates [6], reduction of
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disinfection efficiency [7], and excessive headloss development in filters [8,9] and distribu-
tion systems [10]. However, these established issues were not acknowledged by the study
in question, and seem to be a common shortcoming of the justification of similar studies.

Zaman et al. correctly pointed out the prevalence of aluminum-based coagulants
used in practice for applications such as drinking water treatment. Conversely, natural
coagulants have suffered from commercial draw-back [11], and are not widely used in
practice. One issue that may be limiting their wider use and that was not investigated or
acknowledged by Zaman et al. is the removal of NOM, a key drinking water treatment
objective [12] in many contexts. Additionally, we contend that in order to gain mainstream
application, alternative coagulants to aluminum-based ones need to provide proven ad-
vantages that are either health-based, operational, financial or environmental, etc.–these
are significant factors that many natural coagulant studies fail to address.
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