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Many terms are increasingly improperly used by scientists. The term “heavy metal” is increasingly
used, especially in multidisciplinary studies. Even if a debate exist as recently outlined by Ali and
Khan [1] or Pourret and Bollinger [2], in 1980 Nieboer and Richardson [3] had already proposed
the replacement of this nondescript term by biologically and chemically significant classification.
Moreover, according to the International Union of Pure and Applied Chemistry, the term “heavy metal”
is considered imprecise at best, and meaningless and misleading at worst [4]. The Union discourages
the use of this term. Indeed, no standardized definition of this term currently exists. Nevertheless,
nothing has really changed: the term is still widely used by part of the scientific community. Taking a
journal like Sustainability as an illustrative example: 45 articles out of 7849 published that used the
term “heavy metal” in their title or keywords were published these last five years (as determined
from the mdpi website, using “heavy metal*” search, data accessed on July 26, 2018), including three
review papers. Moreover, three special issues considering the “heavy metal” term in their topic were
also proposed.

As a reviewer and now as an editor of Sustainability, I have the responsibility to spread the word
and this letter is an effective demonstration of why this term should be removed from our vernacular.
Among the numerous testimonies I collected and exchanges I experienced with colleagues after the
publication of the letter co-written with my colleague Jean-Claude Bollinger [2], and more generally
with the scientific community, the major reason for the persistence of the use of the term “heavy
metal” is mostly due to the ignorance of Nieboer and Richardson’s proposition [3]. The term “heavy
metal” is based on categorization by density (and some metals have a relatively low density, e.g.,
zinc). It is often used as a group name for metals and metalloids (i.e., arsenic) that are associated with
contamination and potential toxicity. However, the assumption that all so-called “heavy metals” and
their compounds have relatively high toxicity are not always supported by facts: chromium and its
alloys can be used securely in medicine (e.g., prostheses), even though chromate is recognized as a
carcinogen [4]. The “heavy metals” list is not clearly defined and often mixes metals and metalloids
without clear definition. Eventually, the pejorative connotation of “heavy” associated with the toxicity
of metal induces a kind of fear amongst society. Nonetheless, metals are not always toxic and some are
in fact essential: a given metal can be essential and toxic, depending on the dosage and exposure levels
and the receiving organism/population. Even the presence of some metals at relatively low levels in
the environment are needed for life. Take the examples of zinc and cobalt. Zinc is the second-most
abundant metal in organisms and close to half the world population is deficient in zinc [5]. Likewise,
cobalt is essential in the coenzyme cobalamin (Vitamin B12), acting as a dietary supplement as a factor
against pernicious anemia [6].

To be consistent, researchers should only use well-accepted definitions. In the case of “heavy
metal”, this term should be replaced by “metal”, “metalloid”, or “trace metal”. As proposed by
Chapman [7], this term should only be used for musical terminology (i.e., heavy metal is a genre of rock
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music). The best way to describe the studied elements is clearly to name them or consider them as a
group of elements (metals or metalloids) [2].

Overall, reserve the term “heavy metal” for music, not for science!

Conflicts of Interest: The author declares no conflict of interest.

References

1.  Ali, H; Khan, E. What are heavy metals? Long-standing controversy over the scientific use of the term
‘heavy metals’—proposal of a comprehensive definition. Toxicol. Environ. Chem. 2018, 100, 6-19. [CrossRef]

2. Pourret, O,; Bollinger, ].C. “Heavy metal”—What to do now: To use or not to use? Sci. Total Environ. 2018,
610, 419-420. [CrossRef] [PubMed]

3. Nieboer, E.; Richardson, D.H.S. The replacement of the nondescript term ‘heavy metals’ by a biologically
and chemically significant classification of metal ions. Environ. Pollut. B Chem. Phys. 1980, 1, 3-26. [CrossRef]

4. Duffus, ].H. “Heavy metals” a meaningless term? (IUPAC Technical Report). Pure Appl. Chem. 2002, 74,
793-807. [CrossRef]

5. Brugger, ]. Zinc. In Encyclopedia of Geochemistry: A Comprehensive Reference Source on the Chemistry of the Earth;
White, WM., Ed.; Springer International Publishing: Cham, Switzerland, 2018; pp. 1521-1524.

6. Pourret, O.; Faucon, M.-P. Cobalt. In Encyclopedia of Geochemistry: A Comprehensive Reference Source on
the Chemistry of the Earth; White, WM., Ed.; Springer International Publishing: Cham, Switzerland, 2018;
pp- 291-294.

7. Chapman, PM. Heavy metal—Music, not science. Environ. Sci. Technol. 2007, 41, 6. [CrossRef]

@ © 2018 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1080/02772248.2017.1413652
http://dx.doi.org/10.1016/j.scitotenv.2017.08.043
http://www.ncbi.nlm.nih.gov/pubmed/28810151
http://dx.doi.org/10.1016/0143-148X(80)90017-8
http://dx.doi.org/10.1351/pac200274050793
http://dx.doi.org/10.1021/es072552o
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

