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The steel industry, as one of the fundamental pillars of the global economy, faces
numerous challenges, including environmental pollution, especially air
pollution. This industry contributes significantly to greenhouse gas emissions
and air and water pollution. Recent research shows that the use of new
technologies, especially artificial intelligence, can help improve environmental
conditions and reduce pollution. The study aims to investigate the application of
artificial intelligence in reducing air pollution and improving sustainability in
the steel industry. This research seeks to identify opportunities in this field and
provide suggestions for investment and improving environmental conditions.
This study is a descriptive analytical and library type that used the scientific
databases Science Direct to collect articles related to artificial intelligence, the
steel industry, and environmental pollution. In total, 550 articles were selected
and reviewed as primary sources. The results show that artificial intelligence can
help optimize production processes, predict maintenance, and quality control in
the steel industry. This technology helps reduce the negative impacts of the steel
industry on the environment, especially air pollution, by identifying sources of
pollution and predicting trends. Steel companies also use artificial intelligence
to optimize processes and reduce environmental pollution, especially air
pollution and waste. The use of modern technologies and artificial intelligence
also improves product quality, reduces environmental pollution, and reduces
costs; therefore, investing in this area can help improve environmental
conditions and increase efficiency in the steel industry, leading to a reduction in
air pollution.
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EXTENDED ABSTRACT

Introduction

Given the challenges and opportunities in the steel industry, this study seeks to identify effective
solutions to reduce the negative impacts of steel production on the environment. It also examines how
to invest in new technologies and improve data infrastructure to contribute to sustainable development
and reduce air pollution. The use of artificial intelligence as a key tool in strategic management and
process optimization can lead to improved environmental conditions and increased quality of life in
communities related to the steel industry. The purpose of this study is to investigate the application of
artificial intelligence in reducing air pollution and improving sustainability in the steel industry.

Materials and methods

This study is a systematic library and descriptive analytical study. In this study, with the aim of
analyzing the conceptual structure of research related to artificial intelligence in the steel industry and
sustainable development, VOS viewer software (version 1.6.20) was used to visualize and analyze
bibliometric data. Articles were searched in the Science Direct database. The following combination of
keywords was used for the search: Steel industry, artificial intelligence, sustainable development,
environmental pollution, air pollution, water pollution, soil pollution. The search period was set
between 2022 and 2026 (including published articles and articles in the pre-publication stage). A total
of 550 articles, including research and review articles, were extracted and fed to the software. Using the
keyword co-occurrence analysis technique, VOSviewer software automatically identified and clustered
71 frequently occurring keywords from these articles. The analysis was conducted based on 8 outputs
from the aforementioned site. The result of the analysis was drawn as a network of keywords and
semantic connections between them.

Results and discussion

The steel industry has significant environmental impacts, including air, water, and soil pollution.
Steelmaking furnaces, especially blast furnaces and electric arc furnaces, are major sources of
greenhouse gas emissions and other pollutants. These furnaces produce carbon dioxide, carbon
monoxide, and nitrogen oxides, which contribute to climate change and health problems. In addition,
industrial wastewater containing toxic chemicals and heavy metals can contaminate groundwater and
soil resources, posing a threat to public health. Artificial intelligence, as a new tool, can play a
significant role in reducing these negative impacts. Using advanced algorithms and big data analytics,
artificial intelligence can help optimize production processes, predict maintenance, and control quality.
This technology identifies sources of pollution, predicts trends, and optimizes processes, which in turn
leads to reduced waste and improved environmental performance. Companies like ArcelorMittal and
Tata Steel are using Al to optimize processes, predict equipment replacement times, and control
emissions. These measures help reduce energy consumption and improve product quality. For example,
ArcelorMittal uses machine learning algorithms to analyze dust data and determine the optimal time to
collect it. In addition, the use of modern wastewater treatment technologies and environmental
management systems can help reduce pollution and improve environmental conditions. Al can also help
raise awareness among workers and managers about complying with environmental standards. Overall,
Al, as a powerful tool in the steel industry, can help reduce pollution and waste and help companies
improve their environmental performance. This approach not only helps protect the environment, but
can also lead to increased productivity and reduced costs.

Conclusion

This article examines the application of artificial intelligence in the steel industry and its impact on
reducing environmental pollution. Artificial intelligence helps optimize production processes by
identifying and managing sources of pollution. Using machine learning algorithms and sensors,
industries can analyze and monitor data related to pollutant emissions. These measures not only help
reduce air pollution and improve public health, but also increase the competitiveness and efficiency of
the steel industry in the global market. Investment in artificial intelligence technologies can be a
successful model for other industries.
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