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ABOUT THE STUDY
In the global environmental challenges, industries are under 
increasing pressure to adopt cleaner and more sustainable 
practices. Among the numerous technologies aiding this 
transition, Selective Catalytic Reduction (SCR) has become as a 
base in reducing Nitrogen Oxides (NOx) emissions. As NOx 
gases significantly contribute to air pollution and health issues, 
advancements in SCR technology are pivotal in achieving 
cleaner energy and sustainable industrial growth.

Role of SCR technology in emission control

SCR is a proven and widely used method to decrease NOx 
emissions from industrial sources, particularly power plants, 
manufacturing facilities and transportation sectors. The process 
involves injecting a reductant, typically ammonia or urea, into 
the exhaust gas stream. This reductant reacts with NOx in the 
presence of a catalyst, converting harmful gases into harmless 
nitrogen and water vapour.

Key advancements in SCR technology

Recent years have seen significant advancements in SCR 
technology, driven by stringent environmental regulations and 
the demand for higher efficiency. Some of the notable 
developments include:

Enhanced catalyst designs: Modern SCR systems benefit from 
advanced catalyst materials, such as vanadium-based and zeolite-
based catalysts. These materials are more durable and efficient at 
converting NOx across a wider temperature range. The 
development of multi-functional catalysts has also enabled the 
simultaneous reduction of other pollutants, such as particulate 
matter and Sulfur Oxides (SOx).

Low-temperature SCR systems: Traditional SCR systems require 
high operating temperatures to function effectively. However, 
low-temperature SCR technology has been developed to address 

applications where maintaining high temperatures is challenging. 
This advancement is particularly beneficial for industrial 
processes that operate intermittently or at lower 
temperatures.

Improved reductant delivery systems: The precision of 
reductant injection has a significant impact on the performance 
of SCR systems. Innovations in injection technology, such as 
ultrasonic atomizers and adaptive control systems, ensure 
uniform distribution of the reductant, minimizing ammonia slip 
and improving overall efficiency.

Applications across industries

SCR technology has found applications across a diverse range of 
industries, each with unique challenges and requirements:

Power generation: Coal-fired and natural gas power plants 
extensively use SCR systems to meet stringent emission 
standards. The adoption of SCR technology has been 
instrumental in reducing the environmental footprint of these 
facilities.

Transportation: In the automotive sector, SCR systems are 
integral to meeting emissions regulations for heavy-duty vehicles, 
ships and locomotives. The use of Diesel Exhaust Fluid (DEF) as 
a reductant has become standard practice in this industry.

Chemical and refining industries: Industrial facilities, such as 
refineries and chemical plants, rely on SCR systems to control 
emissions from boilers, furnaces and other combustion 
processes. Customized SCR solutions are often required to 
address the specific operational conditions of these industries.

Supporting cleaner energy and sustainability goals

Advancements in SCR technology align with global efforts to 
transition toward cleaner energy and sustainable industrial 
practices. By significantly reducing NOx emissions, SCR systems
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contribute to improved air quality, public health and  
environmental protection. Furthermore, the integration of SCR 
with renewable energy technologies enhances the overall 
sustainability of industrial operations.
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Challenges and future directions

Despite its many advantages, SCR technology faces several 
challenges. High initial costs, maintenance requirements and the 
potential for ammonia slip are key concerns for industries.
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