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Yonoff et al. recently published a paper in the journal, entitled
‘Research trends in proton exchange membrane fuel cells during
2008–2018: A bibliometric analysis’ [1]. The results in the original paper
[1] were unacceptable because the use of method was inappropriate.
Yonoff et al. stated in section 2. Materials and methods that ‘Data were
analyzed between 2008 to 2018; it was extracted from the SCI-Expanded
online version of Thomson Reuters Web of Science, where the filter by
title was used for the search keywords proton exchange membrane fuel
cells.’

‘SCI-Expanded online version of Thomson Reuters Web of Science’ no
longer exists and has been replaced by the Science Citation Index
Expanded (SCI-EXPANDED) online version of Clarivate Analytics Web of
Science.

The Clarivate Analytics Web of Science Core Collection, the online
version of the Science Citation Index Expanded (SCI-EXPANDED), will
provide the readers a clearer understanding of which database the au-
thors have used in their research. Based on the searching keywords used
in the original paper [1], all related keywords in SCI-EXPANDED were
considered. The database was searched using the searching strategy
(“proton exchange membrane fuel cells” or “proton exchange membrane
fuel cell” or “PEMFCs” or “PEMFC” or “proton membrane exchange fuel
cells” or “PEM fuel cells” or “PEM fuel cell” or “proton exchange fuel cell”
or “proton exchange fuel cells” or “protonexchange membrane fuel cell”
or “proton exchanged membrane fuel cells” or “proton exchange
Table 1. Shows distribution of publications for PEMFC by document types
from 2008 to 2018.

Document type TP % TC2018 CPP2018

Article 7,694 94 141,744 18

Proceedings paper 733 9.0 12,698 17

Review 288 3.5 22,031 76

Meeting abstract 128 1.6 16 0.13

Correction 47 0.57 17 0.36

Editorial material 21 0.26 57 2.7

Book chapter 6 0.073 212 35

News item 2 0.024 0 0

Retraction 2 0.024 0 0

Letter 1 0.012 37 37

Reprint 1 0.012 1 1.0

TP: number of articles; TC2018: total citations from Web of Science Core Collec-
tion since publication to the end of 2018; CPP2018: citations per paper (TC2018/
TP).
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memberane fuel cells” or “proton exchangemembrane (PEM) fuel cell” or
“proton exchange membrane (PEM) fuel cells”) not (“polymer electrolyte
membrane fuel cells” or “polymer electrolyte membrane fuel cell” or
“polymer exchange membrane fuel cells” or “polyelectrolyte membrane
fuel cell” or “polymeric electrolyte membrane fuel cell” or “proton
electrolyte membrane fuel cell” or “polymer electrolyte membrane (PEM)
fuel cells” or “polymer electrolyte membrane (PEM) fuel cell”) in terms of
topic (title, abstract, author keywords, and KeyWords Plus) in
SCI-EXPANDED within the publication years from 2008 to 2018. This
resulted in 9,504 documents. This data was collected on 11 May in 2020.

However, the SCI-EXPANDED is not designed for bibliometric studies
but for researchers to find published literatures [2, 3]. KeyWords Plus
collects repetitive terms within the references that the author(s) cited
[4]. In another word, it gives a greater insight in the publications,
allowing researchers to read an expansive collection of studies [4].
Therefore, documents searched out by KeyWords Plus, may be irrelevant
to the bibliometric study topic because it may only appear in the refer-
ences instead of the paper instead [5]. Documents that were only
searched out by KeyWords Plus can be references in the PEMFCs. How-
ever these documents are not researches about the PEMFCs. In order to
prevent problems like this, a filter named ‘front page’ (including the
document title, the abstract, and the author keywords) was proposed by
Ho's group [6, 7, 8]. Consequently, documents with searching keywords
Table 2. Characteristics of PEMFC scientific article between 2008 and 2018.

Year TP AU AU/TP NR NR/TP

2008 550 2,256 4.1 14,342 26

2009 564 2,376 4.2 15,993 28

2010 799 3,491 4.4 24,171 30

2011 761 3,307 4.3 23,967 31

2012 768 3,350 4.4 24,805 32

2013 670 3,050 4.6 22,408 33

2014 772 3,522 4.6 27,366 35

2015 692 3,205 4.6 25,962 38

2016 722 3,385 4.7 28,684 40

2017 697 3,458 5.0 28,567 41

2018 699 3,488 5.0 29,971 43

Average 4.5 35

Total 7,694 34,888 266,236

TP: total number of articles; AU: number of authors; AU/TP: number of authors
per article; NR: number of cited references; NR/TP: number of cited references
per article.
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Table 3. Top 10 journals in PEMFC during the period 2008–2018.

Rank Journal TP %

1 International Journal of Hydrogen Energy 1,637 21

2 Journal of Power Sources 1,037 13

3 Journal of the Electrochemical Society 365 4.7

4 Electrochimica Acta 341 4.4

5 Fuel Cells 249 3.2

6 Journal of Fuel Cell Science and Technology 158 2.1

7 Journal of Membrane Science 148 1.9

8 Applied Energy 139 1.8

9 Energy 139 1.8

10 Energy Conversion and Management 110 1.4

TP: total number of articles.
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Figure 1. Number of articles and Citations per publication (CPP2018).
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in their ‘front page’ were considered to be relevant publications. As a
result, 8,184 documents (86% of the 9,504 documents) had searching
keywords in their ‘front page’while 1,320 documents (14%) did not have
any searching keywords in their ‘front page’. In all, 8,184 documents
related to proton exchange membrane fuel cells were found. Table 1
shows distribution of publications for PEMFC by document types from
2008 to 2018. Documents could be classified in two document types in
the Web of Science Core Collection, for example, highly cited documents
‘Review of the proton exchange membranes for fuel cell applications’ [9]
was characterized as both article and proceedings paper; and ‘Advances
in the development of inorganic-organic membranes for fuel cell appli-
cations’ [10] was characterized as both review and book chapter. Thus,
the sum of percentages is higher than 100%. In 2011, Ho's group pro-
posed a citation indicator, TCyear, the total number of citations fromWeb
of Science Core Collection since publication to the end of the most recent
year [11, 12]. The advantage of TCyear is that they are invariable and that
they can ensure repeatability in comparison to the index of citation from
the Web of Science [6]. Using the same idea, citation indicator, CPP2018,
the citations per publication was also applied in Table 1. Other related
results were also presented in tables. The characteristics of annual arti-
cles and the top 10 productive journals on PEMFC in the SCI-EXPANDED
from 2008 to 2018 were shown in Tables 2 and 3 respectively.

Yonoff et al. mentioned in section 3.7. Article visibility and citation
trends that ‘To assess the visibility of research articles, the number of
times an item was cited from publication to the end of 2018 (TC2018)
Table 4. Top 16 articles with TC2018 > 300.

Rank (TC2018) Article title

1 (2,030) Pd–Pt bimetallic nanodendrites with high activity for oxygen red

2 (886) Recent advances in non-precious metal catalysis for oxygen-redu

3 (774) Review of the proton exchange membranes for fuel cell applicati

4 (725) Electrocatalytically active graphene-platinum nanocomposites. R

5 (579) Hydrogen oxidation and evolution reaction kinetics on platinum:

6 (504) Synthesis and oxygen reduction activity of shape-controlled Pt3N

7 (485) Interface-confined ferrous centers for catalytic oxidation

8 (360) Nitrogen doped graphene nanoplatelets as catalyst support for ox

9 (343) High performance Fe- and N- doped carbon catalyst with graphen

10 (326) Structure-morphology-property relationships of non-perfluorinate

11 (322) New insights into the electrochemical hydrogen oxidation and ev

12 (320) Experimental methods for quantifying the activity of platinum el

13 (316) Low-temperature aqueous-phase methanol dehydrogenation to h

13 (316) High-performance alkaline polymer electrolyte for fuel cell appli

15 (315) Multimetallic Au/FePt3 nanoparticles as highly durable electroca

16 (308) A highly durable platinum nanocatalyst for proton exchange mem

TC2018: Total number of citations from Web of Science Core Collection since publica
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was used as an indicator [28].’ This is a quotation error. “TC2018” was
not mentioned in the cited reference [13]. In 2011, the citation indicator
(TCyear) was first proposed by Ho's group [11, 12].

Yonoff et al. also noticed that ‘The scientific impact was studied by
analyzing the 20 most cited publications in PEMFC research for papers
published from 2008 to 2018. The list of the most cited articles (TC2018
> 300) is shown in Table 4.’ ‘Article title’ in Table 4 such as ‘Fuel Cell
Systems Explained’ and ‘PEM Fuel Cells’ from the original paper [1]
cannot be found in SCI-EXPANDED. Only five (25% of the 20 articles)
were ‘article’ and 13 were ‘review’. Only two of the 20 articles in Table 4
of the original paper [1] such as ‘Effective diffusivity and
water-saturation distribution in single- and two-layer PEMFC diffusion
medium’ [14] and ‘Visualization of water buildup in the cathode of a
transparent PEM fuel cell’ [15] were related to proton exchange mem-
brane fuel cells. Therefore, most of the articles used in the original paper
were irrelevant to ‘proton exchange membrane fuel cells’.
Reference

uction [16]
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tion to the end of 2018.
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Chinese Acad Sci, China, rank 1, TP = 256
Wuhan Univ Technol, China, rank 2, TP = 135
Yuan Ze Univ, Taiwan, rank 3, TP = 133
Tongji Univ, China, rank 4, TP = 110
Shanghai Jiao Tong Univ, China, rank 5, TP = 108
Tsinghua Univ, China, rank 6, TP = 104

Figure 2. Top six institutes with TP > 100.
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Lim et al. (2009), TC2018 = 2030

Jaouen et al. (2011), TC2018 = 886

Peighambardoust et al. (2010), TC2018 = 774

Seger and Kamat (2009), TC2018 = 725

Sheng et al. (2010), TC2018 = 579

Zhang et al. (2010), TC2018 = 504

Fu et al. (2010), TC2018 = 485

Figure 4. Top seven articles with TC2018 > 400.
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From the 7,694 articles in the result, the top 16 articles that were
related to proton exchange membrane fuel cells with TC2018 > 300 were
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China, rank 1, TP = 1688
USA, rank 2, TP = 1327
South Korea, rank 3, TP = 683
France, rank 4, TP = 579
Taiwan, rank 5, TP = 541
Canada, rank 6, TP = 514
Germany, rank 7, TP = 477

Figure 3. Top seven countries with TP > 400.
listed in Table 4. Furthermore, related results were also show in Fig-
ures 1, 2, 3, and 4.

Yonoff et al. published a bibliometric article in Heliyon using inap-
propriate methods. Therefore, results and discussion can be misleading to
journal readers. In addition, citing the original paper does not only
respect authors who have presented such novel idea in their research
studies, but also allows the readers to read the original idea in detail [31].
In my opinion, Yonoff et al. should have cited the original paper for what
they mentioned in their paper and used accurate methods, thereby
providing acceptable results and discussion in their paper.
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