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Abstract 

 

Adsorption is an important separation process highly used in industries and in 

research institutions. The study of adsorption processes has increased during the 

last years due to the need to help the environment by removing contaminants from 

wastewater, especially heavy metals. However, there are other applications like 

heterogeneous catalysis, adsorption chillers, and synthetic resins. In order to give a 

valuable research contribution, it is necessary to determine the direction of science 

in the area of the adsorption process. It was performed a research evolution of 

adsorption processes for the period of 2007-2017, using the HistCiteTM software. 

This study evaluated a total of 1323 publications related to adsorption processes 

which were used to analyze the patterns of publications outputs, main journal, 

institutions, author, and keywords. The Republic of China, The USA, and Japan 

were the top 3 most productive countries. The main journals with the highest 

number of publications were Desalination and Water Treatment, Industrial and 

Engineering Chemistry Research, and Chemical Engineering Journal. The most 

productive institutions were located in China, the Chinese Academy of Science with 

41 publication, Tianjin University with 19 publications and Zhejiang University 

with 18 papers. Some of the most used keywords were adsorption, process, 

removal, treatment, water, and separation, which assure that the research trend is 

specifically focused on the adsorption process. The authors with the highest number 

of total local citation score were Paul Webley and PennyXiao both from the 

Department of Chemical Engineering in Monash University in Australia. 
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1. Introduction 
 

Adsorption is a surface phenomenon, present in many natural, physical, biological 

and chemical systems. This separation mechanism is highly used in wastewater 

treatment [1], drying processes [2], heterogeneous catalysis [3], among others. 

Some important uses are the adsorption of vapors in a gaseous stream using silica 

gel [4], elimination of odors using activated carbon [5], recovering solvents from 

the ambient air [6], adsorption of contaminants using biomass [7], etc. The most 

important use of this mechanism of separation is in the environmental care due to 

the increase in contaminants all over the world caused by a large number of new 

products emerging daily. The importance of the implementation of the separation 

process of adsorption makes necessary to follow the trend of investigation in this 

area so that future researches follow the optimum way to obtain the highest 

investigative contribution possible. Considering the large number of publications 

on this subject around the world that make difficult to analyze the participation of 

authors, journals, and organizations in this field, it is being used a simple and 

practical way to organize all that dense information by using a tool called 

bibliometric analysis. This is a powerful and friendly tool that handle a large 

number of data and provide a quantitative analysis of academic documents. This 

technique of study is applied using some computational tools that can quantitatively 

evaluate research strengths and weaknesses, measure country, institution, and 

author contributions, and recognize the impact of journals.  It is an important 

method to assess innovations that represent the progressive development of a field 

of study. By summarizing the global information about absorption processes it can 

be seen the appearance of trends that can be seen as a guide of interest of the future 

investigations. 

This paper presents a bibliometric analysis developed on scientific documents from 

2007 to 2017 to quantitatively and qualitatively evaluate global trends of the 

adsorption process research literature. The aim is to reveal the participation of 

recognized scientific journals and institutions, countries around the world and 

researchers, in relation to their interest in adsorption processes to influence future 

studies of the researchers, and to provide information of institutions that have the 

top knowledge in this area of study to accelerate the process of new investigations. 

 

2. Methodology 
 

The 1323 documents were obtained using the software HistCiteTM which is a tool 

that joint and organize all the bibliographic production so that it can be evaluated 

by the users considering different specific indicators. The text file used in the 

software was provided from the online version of SCI-Expanded in Thomson 

Reuters Web of Science. All the publications identified in the database were 

evaluated by considering document types, languages, subject categories, countries, 
journals, research institutions, titles, and author keywords using a program of interact- 
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ive scientific graphing and data analysis that has a simple interface and allows to 

customize the results according to the user criteria. All the obtained results were 

grouped into tables and graphs. 

 

3. Results and Analysis 
 

3.1 Publication outputs 

The data search was done from the year 2007 to 2017, identifying a total of 1323 

publications on adsorption processes. The type of document most frequently used 

was the article type with a total of 1189 publications (89.9%), followed by 

proceedings papers with 72 publications (5.4%), reviews with 28 publications 

(2.1%), meetings abstract with 26 publications (2.0%), corrections with 5 

publications (0.4%), and editorial materials with book chapter both with 1 

publications (0.1%). The large majority of the publications were written in English 

(1298) representing a total of 98.1%, followed by Japanese (6), Chinese (5), 

Portuguese (4), German (3), Polish (2), Spanish (2), and Korean, Serbian and Serbo-

Croatian with (1). Figure 1 shows a continuous increase in the number of 

publications from 2007 to 2017 with an exception in 2016 that showed the highest 

number (216). The number of publications remained on a linear increase from 2007 

to 2017 with a slope of 11.26 publications per year. In fact, it had an average 

increase of 124% in this period. This trend indicates the importance of this 

separation process in the scientific community. This area is mainly focused on the 

use of zeolites, activated carbon, silica gel, and waste biomass. 

 

 
 

Figure.1 Number of publications from 2007 to 2017. 

 

Table 1 shows the distribution of the results of 10 main scientific journals. 

Desalination and water treatment was the first in the top with 63 publications 

corresponding to the 4.8% of the total number of publications. These publications 

were focused on the environmental care which is a highly important field of study. 

That journal is followed by Industrial and Engineering Chemistry Research with 54 

publications (4.1%) and Chemical Engineering Journal with 44 publications 

(3.3%). It is interesting to see that the area of the absorption process is mainly pub- 
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lished in journals focused on environmental care. This is an interesting trend 

because it is a sign that the smartest people on the planet are working in favor of 

the planet care. Two of the top three journals mentioned before have the top TLCS 

indicating their high-quality articles. Besides, it is evidenced when evaluating with 

another quality parameter such as the ratio TLCS/NP. Industrial & Engineering 

Chemistry Research and Journal of Hazardous Materials are the best journals. 

 

Table 1. Top 10 journals with largest number of publication 

# Journal NP NP % TLCS TLCS/NP 

1 Desalination and water treatment 63 6.4% 9 0.14 

2 
Industrial & engineering 

chemistry research 54 5.4% 69 1.27 

3 Chemical engineering journal 44 4.4% 33 0.75 

4 Journal of hazardous materials 38 3.8% 44 1.15 

5 Separation and purification tech 30 3.0% 13 0.43 

6 Rsc advances 20 2.0% 3 0.15 

7 
Abstracts of papers of the 

American chemical society 19 1.9% 0 0 

8 Desalination 19 1.9% 13 0.68 

9 
Adsorption-journal of the 

international adsorption society 18 1.8% 3 0.16 

10 Bioresource technology 18 1.8% 14 0.77 

 

NP is the number of publications, and TLCS is the total local citation score. Table 

2 shows the countries that had the highest number of publications, where the 

Republic of China registered 300 representing the 30.24% of the total NP. That 

country is followed by the USA with 106 publications (10.69%), Japan with 85 

(8.57%), and India with 78 (7.86%). Three of the top four countries has the highest 

population in the world. Considering the pollution, the higher the population in a 

country, the higher the awareness of the researchers in the environmental care.  

 

Table 2. Top 10 most productive countries during 2007-2017 

# Country NP NP % TLCS TLCS/NP 

1 China 300 30.24% 92 0.307 

2 USA 106 10.69% 39 0.368 

3 Japan 85 8.57% 12 0.141 

4 India 78 7.86% 28 0.359 

5 Iran 74 7.46% 20 0.270 

6 France 70 7.06% 36 0.514 

7 South Korea 64 6.45% 35 0.547 

8 Canada 60 6.05% 22 0.367 

9 Germany 58 5.85% 8 0.138 

10 Spain 52 5.24% 5 0.096 
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Figure 2 shows the countries with the highest TLCS. As can be seen, seven of the 

top ten countries have the highest TLCS evidencing not only their highest 

production but also their highest-quality papers. Most of these countries are 

developed which means that they have the technology and the necessary specialized 

equipment to make research in this area of study. 

 

 
 

Figure  2. Top 10 countries with the highest percentage of TLCS 

 

Table 3 shows the institutions with the highest number of publications. The top 

three institutions with the highest paper production were from China, the Chinese 

Academy of Science with 41 publication, Tianjin University with 19 publications 

and Zhejiang University with 18 papers. In fact, four of the top five institutions with 

the highest number of publications were from China showing the high power of this 

country in the research of adsorption. 

 

Table 3 Top 10 most productive institutions during 2007-2017 

 

# Institution NP NP % TLCS TLCS/NP 

1 Chinese Acad Sci 41 4.13% 8 0.195 

2 Tianjin Univ 19 1.92% 20 1.053 

3 Zhejiang Univ 18 1.81% 6 0.333 

4 Univ Tehran 14 1.41% 6 0.429 

5 E China Univ Sci & Technol 13 1.31% 10 0.769 

6 Islamic Azad Univ 13 1.31% 0 0.000 

7 Natl Univ Singapore 13 1.31% 14 1.077 

8 Univ Porto 12 1.21% 16 1.333 

9 Shanghai Jiao Tong Univ 11 1.11% 1 0.091 

10 Univ New Brunswick 11 1.11% 14 1.273 

 

The Chinese Academy of Science has several important centers of research where 
investigations about adsorption are done like the Dalian Institute of Chemical Physics, 
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the Lanzhou Institute of Chemical Physics, the Research Center for Eco-

Environmental Sciences, and the State Key Laboratory of Environmental 

Chemistry and Ecotoxicology. On the other hand, Tianjin University has the School 

of Environment Science and Engineering and the Research Center of Chemical 

Engineering. Tianjin University has the highest TLCS (20) evidencing the high-

quality papers.  

Regarding the keywords, table 4 shows the top keywords appearing in the articles 

about absorption from 2007 to 2017 with a total of 3215 keywords where the most 

important are adsorption, process, and processes. It validates that the research trend 

is specifically focused on the adsorption process, mainly in environmental care.  

 

Table 4 Top 10 keyword from 2007-2017 

 

# Keyword NP TLCS # Keyword NP TLCS 

1 Adsorption 1323 439 11 Surface 89 13 

2 Process 880 336 12 Treatment 89 34 

3 Processes 390 99 13 Optimization 88 43 

4 Using 184 61 14 Pressure 88 107 

5 Removal 164 52 15 Gas 79 52 

6 Carbon 160 52 16 Aqueous 74 14 

7 Activated 113 51 17 Dye 67 35 

8 Swing 108 133 18 Modeling 65 30 

9 Water 98 24 19 Based 62 26 

10 Desorption 90 8 20 Separation 62 22 

 

 

3.2 Most productive authors 
 

The authors with the highest number of publications were professor Shohreh Fatemi 

from the School of Chemical Engineering in the University of Tehran with 9 

publications, followed by K. S. Lee from the Department of Environmental and 

Energy System Engineering in Kyonggi University with 9 publications as well. 

Even when Fatemi has the highest number of records, she does not appear among 

the authors with the highest TLCS. Paul Webley and PennyXiao both from the 

Department of Chemical Engineering in Monash University in Australia have the 

highest TLCS demonstrating their high-quality papers. K. S. Lee appears number 

four in figure 3b, being the author with the highest production and excellent TLCS. 
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Figure 3. Most productive authors from 2007 to 2017 

 

The majority of the researchers presented in figure 3 a and b make investigations in 

specialized research centers of high level. 

 

4. Conclusions 
 

An overview in the research output related to adsorption processes during the 2007-

2017 period was presented considering a bibliometric analysis of the patterns of 

publications outputs, major journals, most productive countries, most productive 

authors and the most relevant keyword using the software HistCiteTM. Most of the 

researches have been focused on the environmental care. The number of 

publications remained on a linear increase from 2007 to 2017 with a slope of 11.26 

publications per year. It indicates that the adsorption process is a developing area 

of study. The countries leaders in the production of publications were the Republic 

of China with 300 publications, and the USA with 106 publications. Besides, these 

countries had the highest quality papers a TLCS of 92 and 39 respectively. The 

Republic of China has the three institutions with the highest number of publications, 

the Chinese Academy of Science with 41 publication, Tianjin University with 19 

publications and Zhejiang University with 18 papers. Of the three mentioned 

universities, only Tianjin University remained in the top three universities with the 

highest TLCS (20) evidencing its high-quality papers. 
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