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Abstract—In order to find out the research hotspots and development trends of high-
density aviation fuel, the research methods of information visualization and network 
analysis are adopted, and the papers in the field of high-density aviation fuel research in 
Web of Science (WoS) from 2009 to 2022 are used as data sources to draw a social 
network map, and analyze the development trends, research hotspots and frontier trends 
in the research field. The results show that since 2009, the number of documents issued 
has shown a significant upward trend. China is the country with the largest number of 
documents, followed by the United States and the United Kingdom; According to the 
cooperation of the authors, there are mainly three cooperative groups, among which Zou 
jijun is the core group with the largest number of papers; The keyword results show that 
catalytic conversion and hydrodeoxygenation of high-density aviation fuel are the current 
research focus, and biomass based high-density aviation fuel is the future research focus.  
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1.  Introduction 

With the rapid development of aerospace technology, how to load more fuel into a limited 
volume container has become a common topic for researchers all over the world. The density 
of high-density aviation fuel is high, and the same volume can load more fuel of mass, 
providing greater power and longer flight distance for aircraft. High density aviation fuel has 
the characteristics of high density and large volume calorific value. At present, its source is 
still petroleum refining. With the development of the world and the progress of human life, 
low-carbon and environment-friendly fuels should be used for human activities as much as 
possible. Therefore, high-density aviation fuels also tend to be obtained through biomass 
conversion. In order to understand the current research situation of high-density aviation fuel, 
we used the bibliometric analysis software to sort out the published relevant literature, and 
through visual analysis, we learned about the research status and the next research hotspot, 
providing reference and basis for the research and development of relevant personnel. 
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2.  Data sources and research methods 

2.1.  Data sources 

The research literature data is from Web of Science (WoS). From 2009 to 2022, we searched 
the Web of Science core collection (WoS) database for documents with the research theme of 
"High Density Aviation Fuel" or "High Density Jet Fuel", and finally selected 55 papers. The 
VOSviewer visualization research software and Origin software are used to analyze the 
authors, countries, institutions, keywords and highly cited papers in the field of high-density 
aviation fuel research, and objectively analyze and reflect the development status and research 
trends of high-density aviation fuel at home and abroad from a multi-dimensional scale [1]. 

2.2.  research methods 

This study adopts a mixed research method combining quantitative and qualitative analysis, 
and uses the software VOSviewer developed by the Science and Technology Research Center 
of Leiden University in the Netherlands as a research tool[2] to understand the general situation 
of high-density aviation fuel research at home and abroad. Use the bibliometric analysis 
function of VOSviewer to analyze document coupling, co citation, cooperation and co words[3]. 
By means of keyword co-occurrence, collaboration visualization and other means, this study 
visually interprets 55 English literatures from the core collection database of Webof Science, 
mainly including research hotspot analysis, discipline distribution characteristics analysis, 
literature co citation analysis, research trend exploration and other aspects.  

3.  Trend Analysis of High Density Aviation Fuels 

3.1.  Trend Analysis for Article Outputs 

The research subjects have 55 papers in total, including 48 research papers (87.27%), 6 review 
papers (10.91%) and 1 other paper (1.82%). The main language of the thesis is English, with 
53 papers in total, and the other languages are Chinese, with 2 papers in total. The number of 
documents issued in the field of high-density aviation fuel research over the years from 2009 
to 2022, as shown in Figure 1. It can be seen from Figure 1 that the number of documents 
issued in the research field has grown rapidly since 2015. The number of documents issued in 
2020 is about five times that of 2015. The top three countries in the number of documents 
issued are China, the United States and the United Kingdom, among which China has seen the 
fastest growth in the number of documents issued in recent three years, which is closely 
related to China's economic and social development, scientific and technological research 
progress in recent years, and the country's investment in research and governance of aerospace 
industry [4-10]. 



 

Fig.1  Number of published papers in the field of high-density aviation fuel from 2009 to 2022 in WoS 

3.2.   Analysis of countries and institutions publishing articles  

More than 10 (including 10) publications published on high-density aviation fuel research 
came from two different countries. The VOSviewer software is used to analyze the 
cooperation network (i.e. co authors) of high-density aviation fuel research among countries. 
The size and color of the node indicate the number of publications and the cluster to which the 
node belongs. The thickness of the link represents the strength of collaboration. The thicker 
the line, the stronger the cooperation between countries. It can be seen that if only the largest 
sub network is considered, the cooperation network can be divided into three main clusters: 
China, the United States and the United Kingdom, of which China and the United States have 
closer exchanges. The United States is an early country to carry out relevant research. As 
countries around the world attach importance to the development of aerospace, more and more 
countries begin to pay attention to the research of high-density aviation fuel [11-16]. The 
literature searched involved 23 institutions in total. Among the top three institutions in terms 
of literature publication, Tianjin University and the Chinese Academy of Sciences ranked the 
top two, followed by the Dalian Institute of Chemical Physics (CAS) of the Chinese Academy 
of Sciences, as shown in Table 1. 

Table 1 The top 3 publishing institutions in the field of high-density aviation fuels in WoS  

No. Organization name Country Number of 
papers 

% 

1 Tianjin University China 15 27.28% 

2 Chinese Academy of Sciences China 12 21.82% 

3 Dalian Institute of Chemical Physics, CAS China 9 16.36% 

3.3.  Analysis of publishers  

According to the statistical results, there are about 194 authors in the field of high-density 
aviation fuel research, including 3 authors with more than 10 articles. The number of papers 
issued by the top five authors in the field of high-density aviation fuel research is shown in 



Table 2. Zou jijun ranks the first in terms of the number of documents issued, and has 
published 15 papers. The VOSviewer software should be used to analyze the map of 
cooperation network among authors in the field of high-density aviation fuel research. The 
map of cooperation network is shown in Figure 2. 

Table 2 Papers issued by the top 3 authors in the field of high-density aviation fuel in WoS from 2009 to 
2022 

No. First author Country Affiliated organization Number 
of papers 

1 Zou jijun China Tianjin University 15 
2 Zhang xiangwen China  Shanghai University 14 
3 Pan Lun China Collaborat Innovat Ctr Chem Sci & Engn  14 

 

 

Fig.2 Map of the inter author collaboration network in high-density aviation fuel in WoS 

3.4.  Keyword analysis  

The key words of the affiliated institution summarize the main contents of the paper and are 
usually used to analyze the emerging trends in a research field. The darker the node color is, 
the earlier the research is. The lighter the node color is, the more novel the research is. It can 
be seen from Figure 3 that the research with the keyword "Hydrodeoxygenation" is earlier. 
"lignin" and "high Density Biofuel" are more popular in recent years [17-24]. 



 

Figure 3 Keyword network map of high-density aviation fuel research field in WoS 

3.5.  Analysis of highly cited papers  

The highly cited papers reflect the focus and development direction of this field. From 2009 to 
2022, in the high-density aviation fuel research field, 669 papers were cited, 631 papers were 
removed from self citation, 1008 times were cited, 856 times were removed from self citation, 
and 18.33 times were cited. The top 5 papers cited are shown in Table 3 [25-30]. It can be seen 
from Table 3 that Deng Qiang from Nanchang University published a research paper in FUEL 
PROCESSING TECHNOLOGY in 2016 with the largest number of citations. The total 
number of citations of the paper reached 669, and the annual average number of citations 
reached 80. 

Table 3 Top 5 papers cited in the field of high-density aviation fuel in WoS from 2009 to 2022 

No. Title of thesis Year of 
publication 

Annual average cited 
times 

1 Efficient synthesis of high-density aviation biofuel via solvent-free 
aldol condensation of cyclic ketones and furanic aldehydes 

2016 80 

2 An overview on performance characteristics of bio-jet fuels 2019 77 
3 Hydrophobic mesoporous acidic resin for hydroxyalkylation/alkylation 

of 2-methylfuran and ketone to high-density biofuel 
2017 60 

4 Combustion, performance and emissions of a diesel power generator 
fueled with biodiesel-kerosene and biodiesel-kerosene-diesel blends 

2017 59 

5 Integrated Conversion of Cellulose to High-Density Aviation Fuel 2019 54 
6 Synthesis of high density aviation fuel with cyclopentanol derived from 

lignocellulose 
2015 4 

 



4.  Conclusion 

By using the method of bibliometrics, based on the statistical analysis of 55 research 
literatures on biomass high-density aviation fuel in the Web of Science database from 2009 to 
2022, this study identified the research trend of biomass high-density aviation fuel. The results 
showed that the research on biomass high-density aviation fuel was on the rise as a whole. 

(1) The top three countries in terms of the number of documents issued are China, the United 
States and the United Kingdom. Among them, the group with Zou jijun as the core in China 
has the largest number of papers, and more and more papers focus on biomass based high-
density aviation fuel research field. In recent years, the number of papers issued in China has 
been high, but the frequency of citations is relatively low. Chinese research institutions have 
not yet been at the center of international scientific research cooperation in the field of high-
density aviation combustion, and their research in this field lacks depth and influence. 

(2) The research of high-density aviation combustion involves many disciplines and fields, 
and the analysis of its research hotspots from different disciplines is also a content that can be 
supplemented in the future. According to the key words, catalytic synthesis and 
hydrodeoxygenation of high-density aviation fuel are always popular research contents, the 
keyword results show that catalytic conversion and hydrodeoxygenation of high-density 
aviation fuel are the current research focus, and the biomass of high-density aviation fuel has 
become a new research focus. 
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