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Abstract

The world knows how important clean drinking water is. Many people worldwide struggle to acquire pure drinking water.
People need a cost-effective, energy-efficient, easy-to-use, zero-discharge technology to resolve this difficulty. Solar is still
applicable here. Research on solar has continued since the mid-20th century. This study bibliometrically analyses peer-
reviewed solar still research publications. The current study guides new researchers on where to start a literature review.
This study aims to provide the groundwork for future solar still development. From this bibliometric analysis, it has been
found that the first study on solar stills was published in 1964 and was titled "Design and performance evaluation of a
multiple-effect tilted solar distillation unit". The study published in 2013 on nanoparticle utilisation in solar systems,
including solar still, has been mentioned over 1,000 times. It is the top-most cited article to date. India, Egypt, Saudi
Avrabia, Iran, and China are the top countries working on solar stills. Top keywords in published publications on solar stills
include distillation, solar heating, solar stills, and desalination. The top five index words include distillation, solar heating,
solar stills, desalination, solar power, solar energy, and distillation equipment. These bibliographic literature reviews help
researchers start their research quickly and methodically.
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1. Introduction

Since the world is well aware of the importance of clean drinking water. Even though many people around the globe
are facing challenges in getting clean and fresh drinking water [1]:

a) By 2021, the number of people living in water-stressed nations has surpassed 2 billion.

b) This issue is projected to worsen in some areas due to the combined effects of climate change and population

expansion.

c) By 2022, a minimum of 1.7 billion people worldwide use a drinking water source polluted with faecal matter.

d) The primary hazard to the safety of drinking water is the presence of microbial contaminants, which occur when
the water becomes contaminated with faecal matter.

e) Access to clean and enough water enables the implementation of proper hygiene practices, which are crucial in
preventing not only diarrheal disorders but also acute respiratory infections and several neglected tropical
diseases.

f) Drinking water polluted with microorganisms may spread illnesses, including diarrhoea, cholera, dysentery,
typhoid, and polio.

g) Itis estimated that this contaminated water causes over 5,05,000 fatalities from diarrhoea annually.

h) In 2022, 73% of the world's population, which amounts to 6 billion individuals, had access to a drinking water
service that was adequately managed. This means that the service was conveniently accessible, readily available,
and free from any pollution.

Fulfilling the demand for clean and fresh drinking water is essential to fulfil United Nations Sustainable Development
Goal 6. United Nations Sustainable Development Goal 6 focuses on providing universal access to clean water and adequate
sanitation facilities [2].

The water purification systems are not affordable or environmentally friendly at all. An RO purifier typically has a
water wastage ratio of around 3:1, meaning that for every 1 litre of filtered water, roughly 3 litres of water are wasted.
Based on this estimation, 25% of the whole water supply undergoes purification, while 75% is discharged as trash, often
finding its way into sewer drains. To address this issue, people need a cost-effective, energy-efficient, easy-to-operate-and-
maintain, and zero-discharge system.

In this context, solar still is a beneficial device. Hence, researchers have been researching solar still since the middle of
the twentieth century. The primary objectives for conducting research on solar still are as follows:

a) Toimprove its distillate yield and energy efficiency.

b) To develop a cost-effective system so that people in drinking water-fed regions and remote and rural areas can use

it to generate potable water and save the time required to bring it to their homes. Girls and women in drinking
water shortages often travel more than 5 km to fetch water [3].

c) To reduce costs and reliance on external drinking systems such as water tankers. The price of water transported by
tankers varied from USD 3.75 to USD 7.5 per cubic metre, depending on the quantity bought and the level of
purity [4].

Solar still is a device which converts saline water into potable water using the energy of the sun. They are broadly of
two types: a) Passive solar still and b) Active solar still. In passive solar still, impure water in the distiller basin is directly
evaporated using solar energy and vapours are condensed on the underside side of condenser cover as shown in Fig. 1.
However, in active solar still, impure water is first pre-heated using some other device such as solar water heater [5], solar
cooker [6], solar air heater [7], then this pre-heated water is supplied to distiller basin as shown in Figure 2.
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Figure 1.
Passive solar still Mohiuddin, et al. [8].
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Figure 2.
Active solar still Edalatpour, et al. [9].

Even today, many researchers are starting research on the development of solar stills so that solar stills can be brought
out from the laboratory to the communities. The first step in beginning any research work is a literature review. Literature
evaluations avoid redundancy with other scholars in our discipline, enabling us to develop an original and distinctive
perspective on our subject matter. Literature reviews provide a comprehensive understanding of the existing knowledge on
our subject, allowing us to assess the importance of our study.

For newly entering researchers, it isn't easy to know where to start since more than 2895 peer-reviewed research
articles have been available in the Scopus database since 1964. Table 1 illustrates the number of articles published on solar
stills in the Scopus database.

Table 1.

Peer-reviewed research articles published to date on solar still.

Year No. of publications
1964-1975 24
1976-1985 100
1986-1995 153
1996-2005 142
2006-2015 491
2016-2025 1985

Total 2895

1.1. Motivation Behind the Present Research Work
To help the newly entering researchers to start the literature review, the present research work deals with the following
research questions:
a) Who wrote the first research paper on solar stills?
b) Which is the top-cited article on solar stills?
c) Who is the most cited author in the field of solar stills?
d) What are the other top contributing authors in solar stills?
e) What are the ten initially published papers on solar stills?
f)  Which country has the most work on solar stills being done?
g) What are the leading journals in which most of the articles on solar stills have been published?
h) Which are the top five cited papers on solar stills?
i) What are the critical keywords and index terms for the search on solar stills?
This research will provide precise information to start the research on the solar stills.
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1.2. Specific Objectives of the Present Research Work
The specific objectives of this research endeavour are to provide a foundation for commencing new research activity
and stimulate novel ideas in the development of solar still.

1.3. Novelty of Present Research Work

According to the author, no peer-reviewed research has been published yet that analyses the bibliography of literature
on solar stills. This article presents a bibliometric analysis of peer-reviewed research publications published on solar stills
up to the present, aiming to guide new researchers in starting their research work efficiently by providing a structured

literature review.
The following section discusses the methodology used for this bibliometric analysis of published work solar stills.

2. Methodology
A bibliometric analysis of Scopus-indexed publications was conducted to investigate the answers to the above research
questions. For this, the following steps have been used:

a) Solar stills and solar distillation systems are two keywords that have been identified.
b) Based on these selected keywords, the search for articles was done in Scopus.
c) A total of 2865 articles were found, and their details have been downloaded.
d) An Excel sheet was prepared based on the details of the downloaded articles.
e) To identify specific articles, analysis was done based on authors, tiles of research articles, names of journals, DOI,
and citations.
f) Table 2 defines the criterion used to get the specific results.
g) Using a set of criteria given in Table 2, answers to defined research questions were obtained.
h) Finally, conclusions were compiled based on answers to defined research questions.
Table 2.
Criteria, applicable circumstances, and predicted outcomes for bibliometric analysis.
Sn Criteria Condition(s) applied Expected results
1 Year-wise study of | ¢ Nil e To know the first published article
downloaded articles and its year of publication.
2 No. of citations | ¢ Minimum no. of citations per research | ¢ To know the top five most cited
secured per article article= 500 publications
3 No. of citations per | ¢ The total no. of journals found in the | ¢ To identify the top five journals
journal which are Scopus database publishing articles on publishing papers on solar stills
publishing  research solar stills= 517 e To determine the top twenty-five
articleson solar still | ¢  Minimum no. of citations per research journals publishing articles on solar
paper published in that journal= 80 stills.
e Minimum no. of citations per journal=05
4 No. of citations per | ¢  Minimum no. of publication per author= | ¢ To know the top five authors
author 65 presently doing significant work on
e Minimum no. of citations per author= solar stills.
1000
5 No. of citations per | ¢ Total no. of countries found: 112 e To identify the top five countries
country e Minimum no. of research publications per where significant work on solar
country= 150 stills is going on
e Minimum no. of citations per country=
150
6 No. of co-author and | ¢ 5781 authors have been found who are | ¢ To know the top five connecting
co-authorship working on solar stills authors collaboratively working on
e Minimum no. of publications per solar stills.
authors= 65
e No. of citations per authors= 1000
7 No. of Co-authorship | ¢  The total no. of countries found was 150 | ¢ To identify the top five countries
and countries e  Minimum no. of citations per country where significant work on solar
1000 stills is going on
8 No. of co- | o Total no. of keywords found = 11,112 e To know the top five keywords
occurrences and | ¢ Minimum no. of co-occurrences of related to solar stills.
keywords keywords= 1000
9 No. of co- | o A total of 4090 keywords are found e To identify the top five author’s
occurrences and | ¢ Minimum no. of occurrences of keywords
author's keywords keyword= 1000
10 | No. of Co- | ¢ The total no. of index keywords found | ¢ To know the five top-most Index
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occurrences and was 9146 terms
index keywords e Minimum no. of occurrence per index
keywords= 700
11 No. of Co- | o The total no. of index keywords found | ¢ To know the ten top-most Index
occurrences and was 9146 terms
index keywords e Minimum no. of occurrence per index
keywords= 350
12 No. of Co- | o The total no. of index keywords found | ¢ To know the 25 top-most Index
occurrences and was 9146 terms
index keywords e Minimum no. of occurrence per index
keywords= 230

The next forthcoming section is the bibliographic review of research papers published on solar stills from 1964 to 2024
(almost past 260 years).

3. Methodical Review
3.1. Identification of Early Published Articles

Every scholar finds it fascinating to learn which was the first paper on solar stills to be published and who the original
authors were. The actual literature review starts with this publication. What research papers were consulted while
producing the first research paper is another fascinating component. Fig. 3 demonstrates how Selcuk [10] used references
from four distinct articles, Andrassy [11],Hottel [12], Wheeler and Archibald [13], to write the first paper on solar stills. As
illustrated in Figure 4, numerous further articles written by other scientists have been produced by referencing the initial
articles. Recall that these individuals were among the first to conduct research on solar stills and publish their findings in
journals. It shows that literature on solar stills is available from 1955 either in books or research papers.

Andrassy

Selcuk  whiter
‘19647 1953 %UO%KF

, MrcLellsén
Buxey 1984

\'1?-§.0 ’
Figure 3.

References of the first paper.
Source: Andrassy [11],Hottel [12], Wheeler and Archibald [13],Buxey [14] and McLellan, et al. [15].
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Cited work to first publication.
Source: Selguk [10],Satcunanathan and Deonarine [16], Tleimat and Howe [17],Sodha, et al. [18],el Jundi, et al. [19],Bapeshwararao, et al.

[20],Elsayed and Johnsen [21],Garg and Garg [22],Yeh [23],Kiatsiriroat, et al. [24],Yeh and Ma [25],Yeh [26],Yeh, et al. [27], Tanaka, et al.
[28],Kaviti [29],Seleem, et al. [30],Lim, et al. [31],Yeo, et al. [32],Lim, et al. [33],Lim, et al. [34],Saxena, et al. [35] and Balachandran [36].

Learning about the first five papers published in journals indexed in Scopus and subjected to peer review is interesting.

The title of the first paper, which was published in 1964 in the Journal of Solar Energy and was titled "Design and
performance evaluation of a multiple-effect tilted solar distillation unit," is presented in Table 3.

stages of research on solar stills.

Table 3.

The first five papers published on solar still.

It is possible for researchers who are just beginning their careers to read these five papers to understand the beginning

Sn Name of authors | Title of paper Year of | Name of | Citation DOI
publication journal
1 Kudret [37] Design and | 1964 Solar Energy 10 10.1016/0038-
performance 092X(64)90007
evaluation of a -6
multiple-effect  tilted
solar distillation unit
2 Elnesr and | Experimental studies | 1964 Pure and | 2 10.1007/BF008
Soliman [38] on solar stills and their Applied 80527
performance Geophysics
characteristics PAGEOPH
3 Bloemer, et al. | A practical basin-type | 1965 Solar Energy 41 10.1016/0038-
[39] solar still 092X(65)90048
-4
4 Jackson and Van | Solar distillation of | 1965 Science 29 10.1126/science

Bavel [40]

water from soil and
plant materials: A
simple desert survival
technique

.149.3690.1377
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5 Howe [41] Pacific
systems

combined solar still
and rainfall collector

Island water | 1966
using a

Solar Energy 5

10.1016/0038-
092X(66)90005
-3

3.2. Top Five Most Cited Research Publications

As indicated, 2895 research articles published on solar stills have been subjected to peer review. When all 2895
research publications are considered, human beings can't read and comprehend all. If someone can identify the study work
that has received the most citations, obtaining the most essential information regarding solar stills will be simple.
Therefore, to meet this, cut-off criteria were considered as the minimum number of citations that must be credited to each
article, which must be more than 500. Consequently, the top five publications on solar stills that received the most citations
were found. A list of the authors of these top five most cited works is presented in Figure 5. Additionally, the specifics of

these papers are illustrated in Table 4.

There is a correlation between the diameter of the circle in Figure 2 and the number of citations attributed to that
particular work. To this day, the research study on nanoparticle use in solar systems, including solar stills, that was written
by Mahian, et al. [42] has been cited more than one thousand times.

jonediR019)

ni (EP18)

el-bourgwi (2006)

mahian{2013)

ZnowilED 9]

Figure 5.

Citations versus documents (top 5).

Source: Mahian, et al. [42], Jones, et al. [43],Ni, et al. [44],Zhou, et al. [45].

507



Table 4.
Top 5 most cited articles.
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Sn Names of authors Title of paper Year of | Name of | No. of | DOI
publication journal citation

1 Mabhian, et al. [42] A review of the | 2013 International 1075 10.1016/j.ijhea
applications of Journal of tmasstransfer.
nanofluids in  solar Heat and Mass 2012.10.037
energy Transfer

2 Jones, et al. [43] The state of desalination | 2019 Science of the | 954 10.1016/j.scito
and brine production: A Total tenv.2018.12.0
global outlook Environment 76

3 Ni, et al. [44] A salt-rejecting floating | 2018 Energy  and | 593 10.1039/c8ee0
solar still for low-cost Environmental 02209
Desalination Science

4 Zhou, et al. [45] Architecting highly | 2019 Science 514 10.1126/sciad
hydratable polymer Advances v.aawb484
networks to tune the
water state for solar
water purification

5 Elsheikh, et al. [46] | Modelling  of  solar | 2019 Solar Energy 412 10.1016/j.sole
energy systems using ner.2019.01.03
artificial neural network: 7
A comprehensive review

3.3. Top Peer-Reviewed Journals

There are 517 journals indexed by Scopus that publish articles about solar stills. Identifying the top five journals that
publish the most research papers on solar stills is highly intriguing.

To select the top five journals, the established parameters were as follows: the minimum number of papers published in
each journal was 80, and the minimum number of citations for each article was 5. It led to the identification of the five most
prestigious journals, which are depicted in Figure 6. To date, the Journal of Desalination has published the most significant
number of articles out of any other publication (411).

Several more reputable journals are also releasing research papers on solar stills. One can find a list of them in Table 3.
Solar Energy (168), Materials Today: Proceedings (120), Energy Conversion and Management (114), Desalination and
Water Treatment (94), Renewable Energy (74), International Journal of Ambient Energy (73), Applied Thermal
Engineering (65), Journal of Cleaner Production (58), Journal of Energy Storage (56) and Renewable and Sustainable
Energy Reviews (53) are the some of the leading journals publishing research on solar stills.

energy conversiayand manageme

materials todag proceedings

desalination an@ water treatme

des‘rion

solar@hergy

Figure 6.
Citation versus sources.
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Table 5.

Top twenty-five Journals with their no. of publications.

Sn | Source title No. of publications
1 Desalination 411
2 Solar Energy 168
3 Materials Today: Proceedings 120
4 Energy Conversion and Management 114
5 Desalination and Water Treatment 94
6 Renewable Energy 74
7 International Journal of Ambient Energy 73
8 Applied Thermal Engineering 65
9 Journal of Cleaner Production 58
10 | Journal of Energy Storage 56
11 | Renewable and Sustainable Energy Reviews 53
12 | Energy Sources, Part A: Recovery, Utilisation and Environmental Effects 44
13 | Energy 42
14 | Lecture Notes in Mechanical Engineering 41
15 | Case Studies in Thermal Engineering 40
16 | Sustainable Energy Technologies and Assessments 39
17 | Applied Energy 36
18 | Environmental Science and Pollution Research 36
19 | Journal of Thermal Analysis and Calorimetry 32
20 | Process Safety and Environmental Protection 31
21 | Green Energy and Technology 30
22 | International Journal of Energy Research 29
23 | Journal of Solar Energy Engineering, Transactions of the ASME 26
24 | Energies 24
25 | Applied Solar Energy 23

3.4. Top Cited Authors

Research on solar stills has been conducted by more than 5781 authors to date, according to published research. It will
be challenging to refer to all the articles written by these authors. Consequently, if someone is aware of the top five authors
who have received the most citations, then the task of reading the work that has been published on solar stills or working
with them to develop a fresh idea for improving the performance of solar stills will be an easy one to accomplish. To
achieve this objective, the parameters were established: the minimum number of documents per author was 65, and the
minimum number of citations per author was 1000. After that, the most frequently referenced writers are highlighted, as
depicted in Figure 7. Tiwari and Tiwari [47], Kabeel, et al. [48], Sathyamurthy [49], Panchal and Shah [50], and Omera
[51] are the individuals represented here.
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Figure 7.
Citations versus authors.
Source: Tiwari and Tiwari [47], Kabeel, et al. [48], Sathyamurthy [49], Panchal and Shah [50], and Omera [51].

3.5. Countries With the Most Research on Solar Still

The research on solar stills is currently being conducted in more than 112 countries, according to the publication of
relevant literature. One of the most significant things that needs to be done is determining the top five countries where most
of the work on solar stills is being done. It is done to facilitate the visitation of these countries and the study and utilisation
of research infrastructures by fresh researchers to develop their innovative ideas regarding solar stills. The minimum
number of research papers per country was set at 150, and the minimum number of citations per publication was also set at
150. These requirements were established to achieve this goal. As can be seen in Figure 8, the top five countries working
on solar stills development are India, Egypt, Saudi Arabia, Iran, and China.
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china

saudi@rabia

e.)t iran

Figure 8.
Citation versus countries.

3.6. Co-Authorship and Connecting Prominent Authors

To discover the most accomplished researchers working together, thoroughly understanding the identifying linkage of
authors and co-authors is necessary. There are 5781 authors found. The goal is to determine the top five authors who
connect the dots. To accomplish this goal, the requirements that have been established are as follows: the minimum number
of documents per author is 60, and the minimum number of citations per author is 1000. The top five authors have been
identified; however, out of the top five authors, it has been discovered that four of them are working together. Figure 9
displays the authors who collaborated the most frequently with one another.
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Figure 9.
Co-authorship versus authors.
Source: Tiwari and Tiwari [47], Kabeel, et al. [48], Sathyamurthy [49], Panchal and Shah [50], and Omera [51].

3.7. Co-Authorship and Countries

There are a total of 112 nations whose researchers are working together with researchers from other countries. To
investigate co-authorship and countries, the identification criteria required that the minimum number of citations per nation
be at least 1000 and the minimum number of research publications per country be at least 150. India, Egypt, Saudi Arabia,

Iran, and China were identified as the nations with the highest performance levels in researching solar stills, as seen in
Figure 10.
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saudi@rabia

china

Figure 1.
Co-authorship versus countries.

3.8. Co-Occurrence of Keywords

When identifying any piece of writing, keywords have significant weight. Similarly, everybody interested in solar stills
must be curious about the subject's top five most essential keywords. It has been discovered that the literature published on
solar stills has more than 11,112 keywords. The criteria used to determine the top five keywords was that each keyword
must have a minimum number of occurrences of 1000. A list of the top five keywords in the area of solar still is shown in
Figure 11 and Figure 12. Distillation, Solar heating, Solar still, Solar stills, and desalination are the keywords that fall under
this category.

Y solapstill
solar{figating

solagstills

desalipation

dist.ion

Figure 11.
Co-occurrences versus all keywords.
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solar@nergy

solar distillation

desalijation

solar desalination

sol@igil

Figure 12.
Co-occurrences versus author's keywords.

3.9. Co-Occurrence of Index Keywords

The search for keywords is conducted using natural language, and they help understand both fresh ideas and recent
research. The dictionary tool contains index terms, which are sometimes referred to as subject headings. These terms assist
the researcher in rapidly locating all the records pertaining to a specific notion.

Over 9146 index words may be found in the published literature. Figure 13 shows the top five index terms, Figure 14
represents the top 10 index words, and Figure 15 illustrates the top 25 index terms. The top index terms are distillation,
solar heating, solar stills, desalination, solar power, solar energy, and distillation equipment.

desalipation

solafgstills

solar energy

solar{igating

Figure 13.
Co-occurrences versus index terms.
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Figure 14.
Co-occurrences versus index keywords (top 10).
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Co-occurrences versus index keywords (top 25).

4. Conclusions
This study endeavours to systematically examine research publications on solar stills and subject them to peer review.
The current study is intended to serve as a roadmap for new researchers to follow when reviewing the literature on where to

start.

Concerning the development of solar stills, the particular goals of this research endeavour are to provide the
groundwork for the beginning of new research activity and to promote the generation of unique concepts. Based on the
findings of this bibliometric investigation, the following conclusions have been achieved:

For the first study on solar stills, which was written by Selcuk [10] references were taken from four different
articles: Andrassy [11],Hottel [12], Wheeler and Archibald [13].

The title of the first article, which was published in 1964 in the Journal of Solar Energy, was "Design and
performance evaluation of a multiple-effect tilted solar distillation unit".

Despite the passage of time, the research report on nanoparticle utilisation in solar systems, including solar stills,
that was authored by Mabhian, et al. [42] has been mentioned more than one thousand times.

To this day, the Journal of Desalination surpasses all other publications in terms of the quantity of papers that it
has published.

The writers who have received the most citations are Professor Tiwari and Tiwari [47], Kabeel, et al. [48],
Sathyamurthy [49], Panchal and Shah [50], and Omera [51] To date, it has been determined that India, Egypt,
Saudi Arabia, Iran, and China are the countries that have the most incredible amounts of work done on solar stills.
Distillation, solar heating, solar stills, and desalination are the keywords most often used in publications on solar
stills.

516



International Journal of Innovative Research and Scientific Studies, 8(7) 2025, pages: 501-518

e The top index terms are distillation, solar heating, solar stills, desalination, solar desalination, solar power, solar
energy, and distillation equipment.
Fresh scholars can begin their research logically and expediently with the assistance of these bibliographic literature
evaluations.
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