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RESUMO

O presente estudo bibliométrico trata acerca da espectrometria de fluorescéncia de
raios-X por dispersdo de comprimento de onda (Wavelength Dispersive X-Ray Fluorescence,
WDXRF) aplicada a anélise geoquimica a fim de avaliar as tendéncias cientificas ao longo de
um recorte temporal de vinte anos — entre 2001 e 2021 — usando o software académico e
gratuito CiteSpace. Foram recolhidos 941 artigos cientificos internacionais envolvendo
WDXRF na plataforma Web of Science (WoS) a partir das expressdes “wdxrf” ou
“wavelength dispersive x-ray fluorescence”. A avaliacdo dos dados ocorreu em duas partes:
na primeira, buscou-se compreender e interpretar os aspectos quantitativos da produgdo
cientifica relacionada a técnica e, na segunda parte, realizou-se uma analise de coocorréncia
de palavras-chaves dos trabalhos recuperados. Apesar das flutuagdes, houve um aumento
constante do niimero de artigos relacionados a essa espectrometria, sendo 2020 o ano de
maior produtividade da série historica (105 publicagdes). Os Estados Unidos da América sdo
lideres na classificacdo por paises (110 artigos), contudo, a distribui¢do relativamente
homogeénea desses estudos revela que a WDXRF ¢ uma técnica bastante difundida no mundo.
O Brasil esta entre os dez paises mais influentes da area, ocupando a oitava posi¢cdo com 59
publicacdes. O periddico X-Ray Spectrometry, que conta com 82 artigos, predomina a
divulgacdo sobre esta técnica analitica. No total, foram encontradas 569 palavras-chave
conectadas por 2002 ligagdes de coocorréncia, destacando-se o termo trace element
(“elemento traco”), que denota um interesse solidificado, mas sempre em voga, em relagdo ao
uso da WDXRF para este nivel de andlise quimica. Por outro lado, nanoparticle
(“nanoparticula”) ¢ a palavra-chave de maior explosdo de citagdes nestas duas décadas,
especialmente entre os anos de 2015 e 2021, trazendo a luz uma tendéncia mais atual a
caracterizacdo elementar de compostos nanoestruturados. O programa CiteSpace identificou
13 grupos tematicos, sendo cinco os mais notdveis no emprego da instrumentagao:
caracterizacdo de nanomateriais (cluster #0); analise de metais pesados em nivel traco (cluster
#1); especiacdo quimica (cluster #2); analise de materiais particulados em filtros (cluster #5) e
proveniéncia de cerdmicas historicas (cluster #6). Em suma, pdde-se concluir que a quimica
dos materiais geoldgicos ndo constitui um corpo de estudos estreitamente definido em relagao
a WDXRF, porém esta ¢ uma fronteira cientifica que se expande através da
interdisciplinaridade, o que pode fornecer novas e integradas abordagens metodoldgicas as

pesquisas dos geocientistas que se aprofundarem na técnica.

Palavras-chave: bibliometria, WDXRF; geoquimica; Web of Science; CiteSpace.
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ABSTRACT

The present bibliometric analysis addresses the use of Wavelength Dispersive X-Ray
Fluorescence (WDXRF) spectrometry in geochemical analysis to evaluate scientific trends
over a twenty-year period, from 2001 to 2021, using the academic and free bibliometric tool,
CiteSpace. For this purpose, 941 international scientific articles involving WDXRF were
collected from the Web of Science (WoS) platform using the search terms "wdxrf" or
"wavelength dispersive x-ray fluorescence". The data analysis was divided into two parts: the
first part aimed to understand and interpret the quantitative aspects of the scientific production
related to the technique, while the second part involved a co-occurrence analysis of keywords
from the retrieved works. Despite fluctuations, there has been a constant increase in the
number of articles related to this spectrometry technique, with 2020 being the year with the
highest productivity in the historical series (105 publications). The United States of America
leads the country rankings (110 articles); however, the relatively homogeneous distribution of
these studies reveals that WDXRF is a widely disseminated technique worldwide. Brazil
ranks among the top ten most influential countries in this field, occupying the eighth position
with 59 publications. The journal X-Ray Spectrometry, with 82 articles, stands out as the
primary venue for the dissemination of research on this analytical technique. In total, 569
keywords were found, connected by 2002 co-occurrence links. The term "trace element"
denotes a solidified but always relevant interest in the use of WDXRF for this level of
chemical analysis. On the other hand, "nanoparticle" is the keyword with the highest citation
explosion over the past two decades, particularly between 2015 and 2021, highlighting a more
recent trend in the elemental characterization of nanostructured compounds. The CiteSpace
program identified 13 thematic groups, with five being the most notable in the application of
this instrumentation: nanomaterial characterization (cluster #0), trace-level heavy metal
analysis (cluster #1), chemical speciation (cluster #2), analysis of particulate matter on filters
(cluster #5), and provenance of historical ceramics (cluster #6). In summary, it can be
concluded that the chemistry of geological materials does not constitute a narrowly defined
body of studies concerning WDXRF. Instead, it represents a scientific frontier that expands
through interdisciplinary approaches, providing new and integrated methodological

approaches to geoscientific research for those who delve into this technique

Keywords: bibliometrics; WDXRF; geochemistry; Web of Science; CiteSpace.





