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Abstract Results and Discussion Analysis of the publication ratio and developments in each classified sub-theme
(Figure 7) suggests a significant focus on the chemistry (71.16%), then
Gas hydrate is a broad and diverse field with enormous potential, encompassing a Based on the number of publications!, China was by far the biggest role player in , ,
environmental (15.12%) aspects of gas hydrates for the studied query keywords.
wide range of topics from energy and environmental impacts to heat storage and gas hydrate studies in recent years. USA, Russia, India, and lran are the next
transport, utilization themes, etc. Recent bibliometric and scientometric analyses contributors to this list.
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on the topic of gas hydrates have been limited to single-topic assessments to 3.54% 1.15% 0.84%

gauge the historical development of all related fields of research and delineate the 84,‘1{;" ‘ » 5 22(;»).98% B Chemistry
level of cross-institutional and cross-national collaborations. This work represents : b o 5 ' Environment
outcomes of novel techniques to explore the latest developments in gas hydrate 279 ar 2 | Energy
research in various sub-themes, with a view to where and how research is heading L VYT G
5 2t 15.12% Chemistry & Environment

and being translated from theory and experiments to industrial and field practice.
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Introduction

Estimations suggest the existence of 2x10'° to 2x10%® m3 of methane in the Earth’s
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Figure 7. The publication ratio in each sub-theme for the studied queries.

crust in the form of solid hydrate (methane clathrate, Figure 1). The recovery of
Analysis of the publication trends in the recent five years (Figure 8) also suggests

this methane, however, presents various challenges to engineers: Figure 2. Global contribution to gas hydrate studies based on the number of publications. _ . _
o Chall e chemistry of gas hydrates is the favorite sub-theme. These trends also suggest that
ecover a en es -The year 2023 data is as of June 16, 2023.
° Y 8 : : : : e . the slight decline in environmental and energy publications that reached its
== « | The extraction of methane from gas hydrates presents substantial Analysis of the funding agencies (Figure 3) and affiliation of researchers (Figure 4)
-— : . g . : . minimum in 2021 is reversed in the next years.
— § engineering challenges, raising questions about the feasibility and also supports this and suggests a significant investment in gas hydrate studies from
suggesting the need for more sustainable technologies with lower capital China: Over 806 fundings make NSFC the top in this list, while the majority of the 100.0%
requirements and risks associated with hydrate energy development. top three and top ten educational institutes in this list also are from China. B Chemistry
Environmental Impact & Domino Effect g 10,09 Environment
. . . . . (0}
The runaway greenhouse effect (RGE), could increase permafrost hydrate National Natura| Science Foundation of China NSFC 806 =
o _ Fundamental Research Funds For The Central... 155 o Energy
decomposition rate, releasing more greenhouse gas at a faster rate, thus National Key Research and Development Program.. 90 g | |
cumulatively fueling global warming. Russian Science Foundation RSF 70 @D 1.0% Chemistry & Environment
National Key R D Program of China 68 S :
- .y M Energy & Chemistr
@ Interdisciplinary nature Russian Foundation For Basic Research RFBR 67 &Y y
In addition to understanding such complex phenomena, it is essential to China Geological Survey 65 019 I Energy & Environment
. . . " Special Project For Marine Economy Development... 62 70
have a vision of the whole process that links the hydrate decomposition
P y _ P China Postdoctoral Science Foundation 59 2019 2020 2021 2022 2023 B Energy & Environment & Chemistry
processes, methane release rate, release methane reactions, etc. to National Key Research and Development Plan of... | 58 Year
better quantify the impact and seriousness of the RGE. Natural Science Foundation of Shandong Province 55 Figure 7. Gas hydrates sub-theme publication ratios for each of the studied queries.
mm Bibliometric and Scientometric Analyses Figure 3. Top ten funding agencies that funded research with a significant focus on gas
! Such research topics on energy and environment, coupled with other hydrate based on the affiliation of authors CO nCI usion
meemmmmn research involving hydrates in the field of energy and heat storage and
transport among other scientific and utilization themes, illustrate the China University of Petroleum The presented work explored the recent studies on gas hydrates focusing on how

breadth and diversity of gas hydrate research. Chinese Academy of Sciences research is heading and being translated from theory and experiments to industrial

Dalian University of Technology
Russian Academy of Sciences
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tools for better understanding how these topics are advancing relative to each Guangzhou Institute of Energy Conversion CAS

other, guiding effort and investment in the most promising fields and informing University of Chinese Academy of Sciences CAS
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Indian Institute of Technology System lit System
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and field practice. For the studied keywords, analysis of results suggests that:
Bibliometric and scientometric analyses of the scientific literature are valuable

Based on the number of publications, as well as authors, China is by far the

biggest contributor in the field of gas hydrates.

policy and regulatory development.

The number of fundings suggests a significant investment in gas hydrate

¢ ©

studies from China.

Gt e e i e Figure 4. Top ten research institutes with a significant focus on gas hydrate based on the

affiliation of authors The chemistry of gas hydrates is by far the most focused topic, and

environmental studies follow as the second category.
Analysis of the author’s number of publications (Figure 5) also suggests a

considerable focus on this area: The top author has over 100 publications and the L : : ,
I Trends suggest a slight increase in the portion of environmental and energy

top three and top ten authors have over 70 and 42 publications in the gas hydrate

sub-themes since 2021.

field, respectively.
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Recent bibliometric and scientometric analyses on the topic of gas hydrates have

been limited to single-topic assessments to gauge the historical development of all
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related fields of research and delineate the level of cross-institutional and cross-

national collaborations [3]. The limitation of these types of analyses is that they
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