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ABSTRACT 
This article explores the application of statistical analysis and data-driven approaches in the field of 
environmental engineering for CO2 capture. With the growing concern over climate change and the 
need to reduce greenhouse gas emissions, CO2 capture technologies have gained significant attention. 
Statistical analysis and data analysis techniques offer valuable tools for analyzing large-scale CO2 
capture datasets, identifying trends and patterns, and making informed decisions. This article reviews 
the existing literature on CO2 capture, discusses the use of statistical and data analysis methods, 
presents a research methodology utilizing these techniques, presents the results obtained, and concludes 
with the potential of statistical analysis and data-driven approaches in advancing CO2 capture 
technologies. 
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1.0 INTRODUCTION 
Climate change poses a significant global challenge, with rising levels of greenhouse gases, 
particularly carbon dioxide (CO2), contributing to its acceleration. CO2 capture technologies have 
emerged as potential solutions to mitigate greenhouse gas emissions and reduce the impact of climate 
change. Environmental engineering plays a vital role in developing effective CO2 capture systems, and 
statistical analysis and data analysis techniques offer powerful tools to enhance the understanding and 
optimization of these technologies [1-13]. 

The objective of this article is to explore the application of statistical analysis and data-driven 
approaches in CO2 capture research within the realm of environmental engineering. By reviewing the 
existing literature, we aim to highlight the significance of statistical analysis and data analysis methods 
in understanding CO2 capture processes, optimizing operational parameters, and driving innovation in 
this field [14-28]. 

2.0 LITERATURE REVIEW 
The literature on CO2 capture demonstrates the diverse range of statistical analysis and data analysis 
methods employed in environmental engineering research. Statistical analysis techniques, such as 
regression analysis, enable researchers to quantify the relationships between process variables (e.g., gas 
flow rates, temperature, and pressure) and CO2 capture efficiency. This facilitates the identification of 
key factors influencing the capture process and assists in optimizing system design and operation [29-
35]. 

Additionally, data analysis methods, such as machine learning algorithms, have been utilized in CO2 
capture research. Machine learning techniques, including artificial neural networks and support vector 
machines, can analyze large-scale CO2 capture datasets and identify complex patterns and correlations. 
These methods aid in predicting CO2 capture performance, optimizing process conditions, and guiding 
the development of advanced capture technologies [36-41]. 

3.0 RESEARCH METHODOLOGY 
To demonstrate the application of statistical analysis and data-driven approaches in CO2 capture, a 
research study was conducted. Experimental data related to CO2 capture efficiency, process 
parameters, and material characteristics were collected. Statistical analysis techniques, such as 
regression analysis and analysis of variance (ANOVA), were employed to determine the relationships 
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between independent variables (e.g., temperature, pressure, and material properties) and the dependent 
variable (CO2 capture efficiency). Machine learning algorithms were utilized to develop predictive 
models based on the available dataset. 

4.0 RESULT 
The data analysis revealed significant correlations between process variables and CO2 capture 
efficiency. The regression analysis provided insights into the optimal operational conditions for 
achieving high capture efficiency, while the machine learning models demonstrated accurate 
predictions of capture performance based on input variables. These results highlight the potential of 
statistical analysis and data-driven approaches in optimizing CO2 capture technologies and informing 
decision-making processes. 

5.0 CONCLUSION 
The application of statistical analysis and data-driven approaches in CO2 capture research within 
environmental engineering offers significant potential for advancing CO2 capture technologies. By 
leveraging statistical analysis techniques, researchers can quantify the relationships between process 
variables and CO2 capture efficiency, enabling the optimization of operational parameters. Moreover, 
data-driven approaches, such as machine learning, facilitate accurate predictions of capture 
performance and guide the development of innovative capture systems. 

The integration of statistical analysis and data analysis methods with environmental engineering 
practices enhances the understanding of CO2 capture processes and aids in the design of efficient and 
cost-effective capture technologies. By leveraging data-driven insights, environmental engineers can 
contribute to the development of sustainable practices and drive the transition towards a low-carbon 
future. 

In conclusion, statistical analysis and data analysis techniques provide powerful tools for CO2 capture 
research in environmental engineering. These methods enable researchers to gain valuable insights, 
optimize operational parameters, and guide the development of advanced capture technologies. 
Continued advancements in statistical analysis and data-driven approaches will contribute to the 
effective mitigation of CO2 emissions, promoting environmental sustainability and combating climate 
change. 
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