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Abstract

Mercury, as one of the critically toxic heavy metal elements in the environment, has garnered sig-
nificant global attention regarding its distribution and transport processes. To elucidate historical
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atmospheric mercury pollution, this study utilized the China National Knowledge Infrastructure
(CNKI) and Web of Science (WOS) databases as data sources. Visual analysis was conducted using soft-
ware tools such as CiteSpace and VOSviewer to investigate historical variations in atmospheric mer-
cury pollution. The results indicate that: (1) International research on atmospheric mercury pollution
history showed significant growth from 2000 to 2024, while domestic studies in China yielded only
six publications, highlighting a notable disparity in global academic attention. (2) Collaborative net-
works revealed close intra-team partnerships and interdisciplinary cross-team interactions across
specialized subfields. (3) Research hotspots evolved in distinct phases: the initial phase (2008-2012)
focused on mercury accumulation mechanisms and monitoring methods; the intermediate phase
(2013-2017) shifted to analyzing deposition processes; and the later phase (2018-present) deepened
investigations into pollution source identification (e.g., chlor-alkali plants, smelting zones), mercury
speciation transformation, and historical reconstruction techniques. (4) Keyword burst analysis iden-
tified "emissions” and "ice cores" (persisting until 2024) as critical future directions, with mining ac-
tivities and cross-media comparative studies (tree rings, ice cores, sediments) emerging as new re-
search frontiers. Enhanced international collaboration and integration of pollution source tracing
with multi-media environmental records are recommended to advance global mercury pollution gov-
ernance. (5) Global tree-ring mercury records demonstrate a two- to threefold increase in atmos-
pheric mercury burden post-Industrial Revolution, with dominant pollution sources transitioning
from natural origins to mining and fossil fuel emissions. Forest ecosystems, exhibiting regional heter-
ogeneity, act as critical mercury sinks through vertically stratified mercury accumulation in moss-
litter-soil systems.
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Figure 1. Annual publication volume of papers in the research field of atmospheric mercury pollution historical trends
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Table 1. Top 5 countries by total publication volume
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Jrs EEN KCE: 5IHIR SFEIRETIIREL
1 USA 20 608 30.4
2 China 11 108 9.8
3 Czech Republic 7 190 27.1
4 Canada 7 299 32.7
5 Germany 3 25 8.3
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Figure 2. International author co-occurrence network
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1 Gustun. mae sexauer 8 324
2 Navratil, tomas 5 77
3 Rohovec, jan 5 77
4 Guo, junming 4 55
5 Kang, huhu 4 55
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Table 3. Top 7 journals by publication volume
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FFs LURG KIE: ElliNC
1 Science of the total environment 6 193
2 Environmental science & technology 6 230
3 Environmental pollution 6 99
4 Biogeochemistry 3 96
5 Acs earth and space chemistry 2 23
6 Water air and soil pollution 2 55
7 Bulletin of environmental contamination and toxicology 2 52

3.4. ARBSENGE

3.4.1. ERRSE S

{8 VOSviewer FAER A HT 5], 1T DUS AT Y 1 RFF 98 3 S R 34 . AT S0 1 SOk B 2
W, B SCEREEE T BRI > 1 ISR ER N N IE B 28 . 33T VOSviewer AT ALA T A= i 1 9% i
BRI 3)BaR, &7 U0 R (5 5 2 X SRR AEAS [R] AR 90 32 AR, L o4 st TR 5 Gl A vk 2
TEAHSG, 10 S e SR v ) PR AL B B o AR ] 3 W, KARRTS Yo AR A 7 s 2 B A B S L HE
KRR, Ky RiIGY. FERih2E%.

Fts
Bk R
g2 2
il L@
piAE T
A RS
PRI RE U ¢
RIRBEIL
B
o
£ ¥4
e Ty
Mg ) e &
SFHA T AR 2 g

73 SR

6% VOSviewer

Figure 3. Keyword cluster map of Chinese literature
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Figure 4. Keyword cluster map of English literature
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Figure 5. Timeline visualization of keywords in English literature
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Figure 6. Keyword burst detection timeline for English literature
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Table 4. Variations in average tree-ring mercury concentrations across global regions
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