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PROSPECTS FOR THE MODERNIZATION OF 

PJSC "ZAPORIZHSTAL" TO EXPAND THE GREEN STEEL 

RANGE OF SPECIALIZED GRADES 

 

Introduction. Metals and alloys are critical for modern industry, with 

steel as the most widely used structural material in construction, engineering, 

energy, and transportation. However, steel production is energy-intensive and 

environmentally impactful, necessitating technological advancements. Green 

metallurgy aims to optimize steelmaking processes, reducing emissions and 

enhancing energy efficiency. 

Materials and methods. The research employed a comprehensive 

approach to evaluate energy consumption, efficiency of steel production 

technologies, and the modernization prospects of the Zaporizhstal plant. It 

included an analysis of prior studies, industrial experiments, and 

metallurgical site data. Benchmarking assessed current production and 

prospects for new steel grades post-modernization.  

The analysis determined the energy efficiency and environmental 

impact of two scenarios: Option 1 (outdated): "Sinter-blast furnace and open-

hearth steelmaking"; Option 2 (modern): "DRI using hydrogen and electric 

arc furnaces (EAF)." This enabled a comparative evaluation of energy 

efficiency, environmental sustainability, and economic feasibility. 

Results. Research highlights significant differences between 

traditional and modern steelmaking technologies. The sinter-blast furnace 

process with open-hearth furnaces consumes 33 kWh/t for sintering, 

3.3 kWh/t for blast furnaces, and 4 kWh/t for open-hearth furnaces, 

generating up to 2,430 kg CO2/t steel. In contrast, the Midrex H2 direct 

reduction process uses hydrogen, consuming 85 kWh/t and emitting only 

613 kg CO2/t, while EAFs, despite higher energy use (340 kWh/t), offer 

flexibility and sustainability. Combining Midrex H2 and EAF significantly 

reduces environmental impacts. 
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The modernization of Zaporizhstal's equipment includes 

implementing advanced technologies such as EAF, vacuum treatment lines, 

ESR, and powder metallurgy. These upgrades will shift production from mass 

carbon and low-alloy steels to specialized high-tech steel grades. Table 1 

outlines the current product range and post-modernization prospects. 

Table 1. Current State of the Product Range and Prospects for Its Expansion 
Category Current product range Product range after modernisa-

tion 

Carbon steels St.3 (S235JR, EN 10025-2) 

St.5 (S355JR, EN 10025-2) 

Expanding the range with 

grades with increased strength 

and corrosion resistance 

Shipbuilding 

steels 

Not available AISI 304, AISI 316 

Tool steels Not available H13, D2 

Steels for 

transport 

Not available 18NiCrMo5 (EN 10084) 

30CrMnSi (EN 10083) 

Powder steels Not available PM10 (eq. C10E, EN 10084) 

PM20 (eq. C20E, EN 10084) 

Modernizing equipment will boost production flexibility, enabling 

adaptation to demand and access to high-profit markets like automotive and 

aerospace. This will enhance environmental efficiency, competitiveness, and 

Zaporizhstal’s leadership in high-value steel production. 

Conclusions. The modernization of Zaporizhstal enables a transition 

from mass production of carbon and low-alloy steels to specialized high-tech 

grades, including stainless, cryogenic, tool, transportation, and powder steels. 

This shift opens access to high-value markets and enhances environmental 

and economic performance through reduced CO2 emissions and optimized 

resource use. Advanced technologies like vacuum processing, electroslag 

remelting (ESR), and powder metallurgy will boost production flexibility and 

global competitiveness. Green metallurgy offers broader applications for 

aluminum and magnesium production, creating opportunities in aviation and 

transportation. As a strategic pathway for sustainable industrial development, 

it minimizes environmental impact, supports high-quality material demand, 

and strengthens Ukraine's position in global markets. Modernizing 

Zaporizhstal advances sustainable metallurgy while fostering the nation’s 

global economic integration. 
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