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ABSTRACT  
Innovative geopolymer brick is an alternative to conventional building materials, notably enhancing its 
mechanical properties and reducing construction costs. This research used a bibliographic approach based on 
specific keywords and the Scopus database to collect data, resulting in 490 papers that contain the keyword 
"geopolymer brick" used as sustainable construction materials between 2004 and 2024. The main approach 
includes scientometric analysis, in which the patterns of the acquired articles are examined with respect to 
different characteristics like countries with the highest number of publication sources, the most frequently 
occurring keywords, affiliations, authors, and articles with more research works that are relevant. 
Scientometric instruments, such as R-Studio and Vos Viewer, have been important in elucidating the complex 
network of geopolymer research. The scientometric review facilitates the exchange of innovative concepts 
and knowledge among scholars from different countries and promotes international collaboration in research. 
The use of scientific instruments not only amplifies the accuracy of the study analysis but also showcases the 
multidisciplinary character of modern research, establishing a pattern for forthcoming investigations. It is still 
necessary to carry out an extensive investigation of the novel geopolymer bricks as an innovative building 
material while taking the research gaps into account. To do this, it is necessary to examine the results of 
previous studies and identify the research components and development trends and future endeavours by 
highlighting the necessity for continued research and the advancement of geopolymers as a cutting-edge and 
ecologically responsible alternative in construction techniques across the globe. 
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Introduction 
For thousands of years, bricks have been an important part of construction and building 
projects. Even though burnt clay is a consistently workable and accessible material, its 
manufacture has always required a significant amount of energy and resources.  
The extraction of raw materials, consumption of energy techniques for manufacturing, 
and massive amounts of waste production associated with traditional building materials 
like clay bricks and concrete blocks all contribute significantly to increasing carbon 
emissions and resource degradation [1–4]. It is an urgent demand for innovative and 
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sustainable building materials in this era of mounting environmental concerns and the 
need to reduce the ecological footprint of human activity. Geopolymer bricks are more 
ecologically friendly than conventional bricks since they use less water and energy and 
produce fewer waste materials [5,6]. 

Numerous scholars are investigating the possibility of substituting traditional 
building materials with innovative, eco-friendly alternatives [7]. Sustainability has 
become more important in the construction industry as a result of growing environmental 
consciousness and the need to minimize the environmental impact of structures. Since 
the energy cost of their extraction, treatment, and disposal influences the environmental 
effect of construction, novel building materials are an important topic [8–10]. Among 
these innovations, the idea of Geopolymer Bricks has gained popularity recently. It was 
created with the same specifications as concrete bricks, fly ash bricks, lightweight bricks, 
and geopolymer bricks. The introduction of waste from industries in brick manufacturing 
was a breakthrough, and it produced opportunities for the reuse of waste, reducing the 
harmful impact on the environment [11]. The shift from conventional bricks to 
geopolymers is complemented by a concise examination of alternative brick varieties, 
including concrete bricks, fly ash bricks, and lightweight bricks [12–17]. The 
incorporation of waste materials from businesses into brick production is emphasized as 
a groundbreaking measure, not only mitigating environmental damage but also offering 
prospects for waste repurposing [18,19]. 

Geopolymers are known for their reduced impact on the carbon footprint as they can 
be created at low temperatures, unlike cement. Geopolymers are sustainable and 
environmentally friendly materials as they are prepared from waste materials from the 
industry, such as fly ash and slag. Apart from their raw material being industrial waste, they 
are reusable at the end of their life span. Scholars used a variety of waste resources, such 
as ceramic powder, glass powder [20], granulated blast furnace slag [21], mine tailings [22], 
fly ash [23] and others [24,25], as ingredients for a revolutionary geopolymer brick. 

Geopolymers have an advantage over traditional construction materials as their 
better resistance to corrosion and chemical attack, which makes them a suitable option 
for the replacement of conventional construction materials. Cement uses raw materials 
from earth minerals, which makes it a limited and restricted production material as it can 
cause problems to the environment like mineral scarcity and air pollution on the other 
hand geopolymers act as a solution for the use of industrial waste without the 
requirement of a high temperature of about 900 to 1200 °С which is necessary for cement 
manufacturing process [26–30]. Apart from this, geopolymers can achieve the desired 
strength with a shorter curing period and less greenhouse gas emissions. The current 
review focuses on the scientometric analysis of the information available on the 
geopolymer brick in the Scopus database using R-Studio and Vos-viewer applications that 
provide essential information on the articles available in the database about the sources, 
affiliations, authors, and their relation with the different parameters [31,32]. The 
Scientometric Approach is used in this study to analyze the bibliometric dataset obtained 
from the Scopus Database. The scientometric analysis is a scientific methodology that 
uses a variety of statistical and computational tools to analyze patterns, trends, and 
relationships among scientific works, authors, institutions, and research topics. It involves 
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quantitative and qualitative assessments of scientific literature, publications, citations, 
and collaborations within a particular field or discipline. 

The current study evaluated the positive impacts of innovative geopolymer bricks 
for building by conducting a scientometric analysis of published works that address the 
issue of advancing sustainable construction. Based on 490 publications published 
between 2004 and 2024, this article examines a growing collection of research on 
geopolymer bricks and provides a qualitative evaluation of the historical development of 
bricks. The study utilizes a scientometric methodology, using technologies like Web of 
Science, R-Studio, and Vos Viewer to carry out a comprehensive analysis of the current 
body of literature on geopolymer bricks [33,34]. The sheer magnitude of publications, 
affiliations, and authors exemplifies the growing interest and the worldwide scope of 
study in this field. India has emerged as a leading contender in the field of geopolymer 
brick papers, highlighting the global reach and importance of this area of study [35–38]. 
The introduction establishes the foundation for the next parts by concisely outlining the 
historical path of bricks, identifying the environmental obstacles presented by 
conventional materials, and offering geopolymers as a modern, environmentally friendly 
substitute [39–41]. These establishes are the framework for the extensive investigation 
of geopolymer bricks in the next parts, spanning their production methods, mechanical 
characteristics, uses, and the future potential of this revolutionary substance in the field 
of environmentally friendly building. This assessment is notable for its primary emphasis 
on resolving a crucial problem within the building industry—the ecological consequences 
linked to traditional construction binding materials such as cement [42]. The research 
suggests a revolutionary approach by promoting the use of geopolymers, particularly in 
the form of bricks, as a basic construction component. The article thoroughly examines 
alternative mix compositions, investigates the mechanical characteristics, and includes a 
full analysis of numerous experiments performed on geopolymer bricks. Moreover, the 
assessment provides insight into the most recent developments in geopolymer brick 
technology, clarifying its many uses in building projects. 

The research investigation makes use of cutting-edge scientific instruments, 
including sophisticated scientometric analysis techniques like R-studio and Vos Viewer 
software, and it obtains its analytical data from the Scopus database. The collection of 
tools includes Network Visualization, Density Visualization, Topic Dendrogram, and 
Cluster Analysis, along with Bar Charts and Pie Chart representations. The use of this 
analytical toolbox enhances the research by offering a sophisticated comprehension of 
the current research evolution [43,44]. 

The study takes into account a wide range of elements and criteria, including 
Sources, Articles, Authors, Co-authors, Citations, Affiliations, and Keywords. This 
methodical approach guarantees a comprehensive examination of the topic, enhancing 
the understanding of the interrelated aspects of geopolymer bricks in infrastructure. This 
comprehensive evaluation distinguishes itself from past reviews by thoroughly exploring 
the complex interactions among crucial material qualities rather than focusing just on 
physical aspects and future research directions. The study utilizes advanced scientometric 
analysis to pioneer multidisciplinary methodologies, setting a new standard in research 
methodology [45–48]. By prioritizing cost-effective solutions, this study investigates the 
elements that impact the qualities of geopolymer bricks, ultimately improving their 
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availability for a wide variety of building projects. The analysis highlights the significant 
role of geopolymers, especially in brick manufacturing, as a critical aspect in providing 
environmentally friendly choices for building projects [49–53]. These choices not only 
foster sustainable infrastructure development but also conform to environmentally 
conscious practices. In addition to its academic importance, this review plays a crucial role 
in sharing information and promoting cooperation within the construction sector [54–57]. 
By serving as a catalyst, it stimulates innovation and advancement, leading to beneficial 
transformations in the field of building materials and processes. 

 
Literature search methods 
Literature Search 

This section should clearly outline which bibliographic databases and time frames were 
used for the literature search, providing examples of keywords, phrases, and search 
queries employed to identify relevant studies. Observing the articles on innovative 
geopolymer bricks as a sustainable construction material for the record of 490 articles in 
Web of Science throughout the period of 2004 to 2024, the researchers evaluated their 
significance to conclude the investigation of the current study. These articles are 
published in 182 different sources with an overall number of authors as 1536. The most 
relevant source is identified as CONSTRUCTION AND BUILDING MATERIALS with a total 
of 103 articles on the topic of geopolymer brick, followed by JOURNAL OF BUILDING 
ENGINEERING and JOURNAL OF CLEANER PRODUCTION with several articles 33 and 23 
respectively. The top three Authors were identified as ABDULLAH MM, SAHMARAN M, and 
KADIR AA with the number of articles as 20, 19, and 18 respectively. The most relevant 
Affiliations are UNIV MALAYSIA PERLIS, SWINBURNE UNIV TECHNOL, and HACETTEPE 
UNIV with 54, 27, and 25 articles respectively. India is the country with the maximum 
number of publications in geopolymer bricks, with 59 articles followed by China (57), and 
Malaysia (39). 

 

  
(a) (b) 

 

Fig. 1. (a) Author co-relation (b) Author keywords reoccurrence network  
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After screening for the most relevant affiliation UNIV MALAYSIA PERLIS, 31 
articles were obtained for the research related to geopolymer brick with the contribution 
of 81 authors, among which 20 articles are published by ABDULLAH MMA as shown in 
Fig. 1(a). It was seen in Fig. 1(b) in the network analysis that most of the work in these 
articles was done on the fly ash and blast furnace slag, considering their mechanical 
properties. Over the last few decades, the growth of industries and increased population 
demands have given a tremendous rise to the emissions of greenhouse gases, which CO2 
is a major contributor which results in about 8 % of CO2 emissions every year due to 
cement manufacturing and the use of cement-based products [58–61]. It is estimated to 
have a production of 6.1 billion metric tons of cement in the world by 2050 to fulfil the 
demands of the population. 

 
Data collection and processing 

Based on information gathered from the majority of existing literature, which was used 
in Fig. 2 out the results' scientific foundation, Scopus was selected as the bibliographic 
database since it is thorough and well-organized, making it an effective tool for in-depth 
scientific investigation. The dataset obtained was further screened to scrutinize the 
unwanted articles. The obtained articles were saved in a CSV format so that they could 
be adjusted in the Vos Viewer and R Studio software for required analysis. The procedure 
is shown in Fig. 2 using a flowchart. Due to the nature of the research procedure, the data 
contained in the obtained file was processed and displayed using networks, clustering, 
and graphics. 

 
 

Fig. 2. Research methodology flowchart 
 
Result and Analysis 
Scopus database analysis 

For the identification of important research fields in the geopolymer bricks topic, an 
analysis was performed in the Scopus database, as shown in Fig. 3. In the year range of 
2013 to 2023, a total of 85 documents were received. Boost in the research can be seen 
after 2018-2019, where 15.3 % of articles were published in the years 2020 and 2021 
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each, 17.65 % in the year 2022, and 31.77 % in 2023, as shown in Fig. 4. This rise in the 
frequency indicates the increasing interest of researchers in the field of geopolymer. 
 

 
 

Fig. 3. Main Information received in the scientometric analysis in R studio 
 

 
 

Fig. 4. Articles published per year in geopolymer brick topic 
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The renown and significance of a paper for other researchers can be determined by 
its citations. In this dataset, the Construction and Building Materials Journal contains the 
maximum cite-score for the articles related to the topic of geopolymer brick which shows 
that the articles published in this journal are more popular for containing important 
information as shown in Fig. 5. 

 

 
 

Fig. 5. Cite-score obtained in different sources of the dataset 
 

Apart from the cite score, the most relevant source list is also topped by the 
Construction and Building Materials Journal, which contains 20 % of the articles available 
in the dataset. This relevancy is followed by LECTURE NOTES IN CIVIL ENGINEERING and 
MATERIALS TODAY: PROCEEDINGS with 9.4 and 7 %, respectively. 

 
Research and innovation trends by year 

Geopolymer bricks, as an innovative building material, have been the subject of relevant 
research studies over recent decades. The frequency of documents published per year is 
a symbol of consistent research in the concerned field. This consistency was maintained 
by the Construction and Building Materials till 2017. Thereafter, it was surpassed by 
Materials Today: Proceedings and later since 2020-21 Materials Journal has been holding 
the top position for the publication of maximum documents per year in the concerned 
field as shown in Fig. 6. 
 
Analysis of articles from the author 

A maximum of 6 articles were published by Sahmaran, H followed by Kul, A, and Khan, 
S.A with 5 and 4 articles, respectively, as shown in Fig. 7(a). Figure 7(b) shows that a 
maximum of 8 articles were received from Hacettepe Universitesi, followed by Ankara 
and Hana Bin Khalifa University, with 4 articles each. India has contributed to this topic 
with a maximum of 30 articles in the dataset, making 35.29 % of the whole, as shown in 
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Fig. 7(c). In the funding institutes shown in Fig. 7(d), a maximum contribution of 4 articles 
was seen from the Qutar National Research Fund. 
 

 
 

Fig. 6. Year-wise document publication in the sources 
 

  
(a) (b) 

  
(c) (d) 

 

Fig. 7. (a) Author-wise document publication; (b) affiliation-wise document publication; 
(c) country-wise document publication; (d) funding institute-wise document publication 
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In the document type analysis of Fig. 8(a), 62.4 % are articles, 23.5 % are conference 
papers, 8.2 % are review papers, and 4.7 % are book chapters. In the discipline of the 
research in Fig. 8(b), a maximum of 36.1 % are from Engineering, 31 % are from material 
science, and others are from diverse fields of environment, computing, chemicals, and 
Business management. 
 

  

a b 
 

Fig. 8. (a) Document type in the dataset; (b) subject type in the dataset 
 

The most relevant documents obtained in this dataset are Lignola GP, 2017 
published in Compos Part B: ENG, Ahmari S, 2013 published in Construction Building 
Materials, and Tang Z, 2020 published in Conservation and Recycling Journal with an 
overall citation score of 190, 158, and 135 respectively which can be seen in Fig. 9. 

 

 
 

Fig. 9. Cite-score of the top ten articles 
 

Analysis of co-occurrence network 

The co-occurrence network of the keywords in Fig. 10 is a representation of the author's 
keywords, showing the importance and relevance of the keywords that are mostly used. 
The terms "geopolymers," "inorganic polymers," "brick," "sustainable development," and 
"fly ash" are most commonly used in the researchers examined in this collection. Out of 
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861, 60 keywords, 10 occurrences, co-occurrences, all of the keywords, and complete 
counting match the criterion.    
 

 
 

Fig. 10. Co-occurrence network of the author keywords 
 

 
 

Fig. 11. Topic dendrogram as per multiple correspondence analysis. 
 

Hierarchical clustering is presented in the topic dendrogram in Fig. 11. Two colours, 
blue and red, represent the clusters with similarities. 1st group of clusters shown in red 
represents the clusters of primary units in the geopolymer formation. In contrast, different 
subgroups of the blue-coloured group represent the other ingredients, processes, 
analysis, and final output obtained in the different clusters, which have similarities. Co-
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authorship and authors network analysis was done using Vos Viewer with max author per 
doc as 5 and min documents of the author as 1, taking minimum citation score as 10, and 
a total of 64 Authors met the threshold. 

Network visualization represents the clusters of authors in Fig. 12(b) with higher 
numbers of citations, which can be easily identified in the density visualization. Arulrajah, 
Arul  Zhang, Lianyang and Li Wengui are the authors with the most citations and the 
highest temperatures in heat density visualization. 
 

  
(a) (b) 

 

Fig. 12. (a) Author keywords network visualization; (b) Author co-occurrence network 
 

A structure of collaboration networks in the application of geopolymers in the field 
of advancing sustainable construction is revealed by the Co-Authorship visualization and 
Co-Authorship density visualization network, as shown in Fig. 13(a,b), respectively, and 
can be helpful in organising future scientific collaboration. Bibliographic coupling and 
countries clustering analysis was done in Vos Viewer with full counting, taking countries 
with minimum documents as 2 and minimum citation as 10. Out of a total of 35, 19 met 
the threshold. Network visualization of bibliographic coupling and countries shows the 
maximum number of research articles from India, followed by Australia and Turkey, which 
can be interpreted in the heat density visualization, as shown in Fig. 14. The most minor 
research is shown in countries located at a farther place with small diameters, such as 
Egypt, France, Brazil, and Poland. 
 

  
(a) (b) 

Fig. 13. (a) Co-authorship network visualization; (b) co-authorship density visualization 
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(a) (b) 

 

Fig. 14. (a) Bibliographic coupling network of countries; (b) bibliographic coupling density visualization 
 

Physio-mechanical properties 

Compressive strength. The compressive strength of the brick was seen to vary according 
to the type and proportion of the materials and activator used. The most common and 
important thing that makes this research sustainable is the use of waste materials from 
industries, which is common in almost all research papers. The compressive strength of 
the brick was seen to vary from 2.1 to 42 MPa, as reported by different researchers  
[62–64]. The bricks with less compressive strength are suitable for interior works where 
they don't have to carry the load. Otherwise, the bricks with good strength can be utilized 
in the load-carrying members of the structure. The proportion of the materials depends 
upon availability. If the percentage of fly ash and ground granulated ballast furnace slag 
is suitable, then the complete replacement of soil and other ingredients in the 
conventional bricks will be achieved. The optimum percentage was seen to be between 
10 to 30% for good compressive strength. If we only use GGBS (25 %) and fly ash (75 %) 
with 30 % NaOH and 70 % Na2SiO3, a good increase in compressive strength can be 
achieved with better durability properties [58] and detailed mechanical properties 
performed by researchers are shown in Table 1. 

Durability and chemical resistance. The inclusion of silica-added brick kiln rice husk 
ash and activators such as NaOH and Na2SiO3 solution resulted in increased durability.  
A reduction in water absorption was seen by 34 %, which is considerable in preventing 
harmful ingredient absorption, especially in the case of coastal regions. The acidic 
environment of coastal regions is well known to cause issues for building materials by 
reducing their durability. Because of this, it's critical that building materials be chemically 
resistant. Even a 10 to 15 % proportion of pozzolanic materials in geopolymer bricks will 
give them good resistance to such environments [19]. In addition, resistance to abrasion 
was seen in comparison to conventional brick [71]. Finding the ideal amount of mine 
tailings in the brick will allow for the control of leaching properties [72]. While employing 
low-reactive copper mine tailings does not significantly improve compressive strength, 
durability qualities can be improved [73]. 

Flexural strength. It is evident that geopolymer bricks have higher flexural strength 
than conventional materials. The use of fly ash (FA) and ladle furnace slag (LFS) with 
varying percentages of silica fume along with sodium silicate and sodium hydroxide as 
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Table 1. Summary of geopolymer brick studies with optimized compositions and properties 

Authors Ingredients Activator Test Optimum % 
Comp. 

strength, 
MPa 

Time Ref. 

Haq et al. 
2024 

Rice husk ash 
(rha), ground 
granulated 

blast furnace 
slag (ggbs), red 

mud, and 
recycled 

washed sand as 
filler 

Sodium 
hydroxide 

(NaOH) and 
sodium 
silicate 

(Na2SiO3) 

Compressive 
strength and 

water 
absorption 

60 % rha, 
20 % ggbs, 
and 20 % 
red mud 

27.34 28 [65] 

Mortada 
et al. 
2023 

Calcium 
hydroxide 

Calcium 
hydroxide 

Compressive 
strength 

1 wt. % of 
nano-silica 

42 28 [66] 

Ahmad et 
al. 2022 

Fly ash _ 

Compressive 
strength and 

water 
absorption 

_ 40 
7 

and 
28 

[67] 

Shilar et 
al. 2023 

Granite waste 
powder and 
iron chips 

Sodium 
hydroxide 

Compressive 
strength and 

water 
absorption 

20 % 10.1 
7 

and 
28 

[68] 

Morsy et 
al. 2022, 

Rice straw 
ash,soil 

Sodium 
hydroxide 

Compressive 
strength, 
thermal 

conductivity, 
and water 
absorption 

10 % 
sodium 

hydroxide 
and 20 % 

RSA 

2.1 28 [5] 

Li et al. 
2022 

Brick powder Na2O 

Compressive 
and flexural 

strengths, bulk 
density, water 
absorption and 

softening 
coefficient 

6 % Na2O 31.1 7 [69] 

Kakodkar 
et al. 
2023, 

Iron ore tailings _ 
Compressive 

strength 

10 % fly ash 
and 30 % 
GGBS with 

50 % 

11.15 28 [70] 

 
activators was seen to increase the flexural strength of the brick [74]. Apart from fly ash, 
if waste fibre cement is being used with a suitable activator, it has the capability of 
increasing the flexural strength of the geopolymers to about 20 % of its compressive 
strength [75]. Additional strength and sustainability can be achieved using carbon or steel 
fiber reinforcement as a replacement for steel in the concrete [76]. Geopolymer bricks 
have a vast application among the various structural units, and their performance is far 
better than that of traditional clay bricks and fly ash bricks [77,78]. The application is 
determined by the ratio of materials to be used and the improved properties, such as 
increased flexural strength for use in the building's beams or increased compressive 
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strength for use as paver bricks. For high resistance to chemicals and water absorption, 
the application can be made on the structure's exposed surface likewise after serving the 
life span as a main unit in the structures, the geopolymer recycled brick aggregate-filled 
steel tubes can be made with good strength as compared to the traditional concrete-filled 
steel tubes [79]. 

 
Discussion and Recommendations 
The findings showed that there is a notable and consistently rising trend in the research 
study on the subject of geopolymers as cutting-edge building materials, indicating that 
the researchers are fully aware of and interested in the potential benefits and applications 
of geopolymers as advancing sustainable construction. The statistical analysis and 
mapping of the bibliographic databases and time periods utilized for the literature search 
were carried out by a systematic review, which also provided examples of the keywords, 
phrases, and search queries used to find relevant studies. The ability to fully and 
accurately connect divergent sections of the literature is lacking in previous review 
studies. The researchers assessed the relevance of the 490 publications on innovative 
geopolymer bricks as a sustainable building material published in Web of Science 
between 2004 and 2024 in order to wrap up the inquiry of the current study. There are 
1536 writers total, and these papers are published in 182 distinct sites. Researchers from 
China, Malaysia, and India have made significant contributions to the field of geopolymer 
brick research by collaborating extensively with other researchers in the discipline and 
utilizing their knowledge. Table 1 summarizes studies on geopolymer bricks with 
optimized compositions and properties.  Several researches observed the compressive 
strength of bricks based on the ideal constituent proportions to replace the traditional 
brick. The analysis carried out in this study suggests the following investigations for the 
future. 

In anticipation, the recognition of forthcoming avenues for study underscores the 
need for economically viable resolutions and a more profound comprehension of the 
variables impacting the characteristics of geopolymer bricks. The ever-evolving 
characteristics of this domain need ongoing investigation, ingenuity, and cooperation to 
tackle developing obstacles and unleash the whole capabilities of geopolymer 
technology in the realm of building. 

Fundamentally, this assessment not only consolidates preexisting information but 
also functions as a catalyst for the spread of knowledge, promoting cooperation within 
the construction sector and driving innovation and advancement. The use of 
scientometric instruments not only enhances the analysis but also signifies the 
amalgamation of conventional and state-of-the-art approaches in furthering our 
comprehension of geopolymer brick study. As we find ourselves at the intersection of 
historical significance and groundbreaking advancements, the investigation into 
geopolymer bricks arises as an illuminating beacon, directing the building sector towards 
a more environmentally friendly and enduring future. 
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Conclusion 
The investigation of geopolymer bricks as a groundbreaking and environmentally friendly 
substitute for conventional building materials is a revolutionary expedition that mirrors 
the changing demands of the construction sector. The current study evaluated the 
positive impacts of innovative geopolymer bricks for building by conducting a 
scientometric analysis of 490 papers published between 2004 and 2024 that address the 
issue of advancing sustainable construction. 

There are numerous strong connections among the research communities in China, 
Malaysia, and India, all of which have made substantial contributions. With 59 
publications, India leads the world in geopolymer brick publications, followed by China 
(57), Malaysia (39), and other countries. 

These research articles have been published in 182 different sources, and there are 
1536 authors in total. Having 103 articles on the subject of geopolymer brick, 
CONSTRUCTION AND BUILDING MATERIALS is the most relevant source. Journal of 
Building Engineering and Journal of Cleaner Production, with multiple articles 33 and 23, 
are the following two most relevant sources. 

The extensive contributions from writers such as Abdullah MM, Sahmaran M, and 
Kadir AA, in conjunction with affiliations such as Univ Malaysia Perlis, highlight the 
worldwide cooperation that drives geopolymer research. Significantly, India emerges as 
a prominent participant, exemplifying the extensive acknowledgment of the potential of 
geopolymer technology in tackling the obstacles presented by traditional building 
materials. 

The environmental issues linked to the manufacturing of conventional cement-
based products, notably the concerning amounts of carbon dioxide emissions, provide a 
striking context for the environmentally beneficial characteristics of geopolymer bricks. 
Through the use of lower temperatures throughout the manufacturing process and the 
inclusion of industrial byproducts such as fly ash and slag, geopolymers effectively reduce 
their carbon footprint. The inherent durability of geopolymers and their capacity for being 
repurposed after their life span establishes geopolymers as a tempting option for building 
methods that prioritize environmental consciousness. 

Scientometric instruments, such as R-Studio and Vos Viewer, have been important 
in elucidating the complex network of geopolymer research. The methodical technique, 
as shown in the flowchart, guarantees a meticulous screening procedure, enabling a 
sophisticated study of sources, affiliations, authors, and keywords. The use of scientific 
instruments not only amplifies the accuracy of the study but also showcases the 
multidisciplinary character of modern research, establishing a pattern for forthcoming 
investigations. 

The main fields of study on geopolymer bricks used as building materials and any 
knowledge gaps were outlined in a qualitative evaluation. This thorough analysis 
broadens the framework's understanding and helps researchers identify high-impact 
journals and scholars. It also clarifies current patterns in the field's investigation of novel 
applications for geopolymer brick as construction materials. 

The use of waste resources not only enhances sustainability but also establishes 
geopolymer bricks as feasible substitutes for traditional building materials. The 
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compressive strength, which varies from 2.1 to 42 MPa in different experiments, 
highlights the versatility and robustness of geopolymer bricks, rendering them 
appropriate for use in paver bricks, beams, and exposed surfaces. The versatility, along 
with the environmentally conscious characteristics, establishes geopolymer bricks as a 
fundamental element in the development of a sustainable future. 
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