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Bhubaneswar: A research team from the School of Infrastructure at the Indian Institute of Technology 

(IIT) Bhubaneswar has developed an innovative solar-powered microwave pyrolysis reactor designed to 

recover valuable resources from both segregated and mixed waste materials, including biomass and 

plastics. The novel reactor uses microwave-assisted pyrolysis to rapidly convert waste into valuable 

products such as highly porous carbonaceous material (biochar) and bio-oil, depending on the 

characteristics of the feedstock and operating conditions. 

Current solid waste management practices primarily involve incineration, biogas plants, or landfill 

disposal, offering limited opportunities for recycling. Incineration, while an alternative to landfilling, often 

leads to significant environmental pollution through the release of toxic gases and ashes. The microwave-

assisted pyrolysis technology developed by IIT Bhubaneswar represents a promising solution to these 

challenges.”Microwave-assisted pyrolysis is a technology that produces valuable end products like 

biochar, bio-oil, and syngas in a very short amount of time, meeting the urgent need for sustainable waste 

management,” said Dr. Remya Neelancherry, the lead researcher of the project. “Our research at IIT 

Bhubaneswar is focused on the feasibility and applicability of these end products across various sectors, 

including agriculture, transportation, and energy production.”Indian patent is granted on the mentioned 
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technology.

 

A Green and Sustainable Approach to Waste Conversion 

Dr. Remya explains the technology’s working principles: “This emerging technology utilizes microwave 

radiation to generate homogeneous heat within the feedstock, enabling efficient conversion into valuable 

end products at a faster rate with precise control over reactions. Furthermore, the reactor operates 

entirely on solar power, ensuring sustainability and self-reliance without imposing any additional energy 

demands.”This is a novel, mobile technology requiring minimal footprint area, capable of converting 

waste at a rate of 10 kg/h into high-value end-products. The ease of mobility promotes decentralized 

waste management. Moreover, the technology is carbon-neutral, offering investors a direct opportunity 

to generate carbon credits. 

The end products of this process, biochar and bio-oil, have a wide range of applications, from healthcare 

to agriculture and industrial applications. Studies suggest that biochar could be a promising replacement 

for coal, while bio-oil can serve as an alternative to petroleum products. The conversion of high-heating-

value refuse into these energy products can support efforts to achieve net-zero emissions and meet the 

IPCC’s (Intergovernmental Panel on Climate Change) 2°C global warming challenge. Other significant 

applications of biochar include soil improvement, slow-release fertilizers, carbon capture, and wastewater 

treatment. 

This environment-friendly technology can be implemented by municipalities and industries across various 

locations within cities, offering the potential to generate significant revenue with minimal pollution 

compared to incineration and other conventional waste management techniques. 

“Depending on the waste management needs, this technology can be implemented in two forms: with a 

fixed bed reactor or a fluidized bed reactor. Research indicates promising potential for this technology to 

impact the alternative energy market positively. We welcome investors to explore this technology, 

ensuring environmental protection while fostering market growth,” Dr. Remya concluded. 
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A research team from the School of Infrastructure at the Indian Institute of Technology (IIT) Bhubaneswar 

has made a groundbreaking advancement in sustainable waste management with the development of a 

solar-powered  microwave pyrolysis reactor. This cutting-edge technology is designed to recover valuable 

resources from various waste materials, including biomass and plastics, through an efficient and eco-

friendly process. The reactor uses microwave-assisted pyrolysis to swiftly convert waste into valuable end 

products like  biochar and bio-oil. 

Current solid waste management practices predominantly rely on incineration, biogas plants, or landfill 

disposal, all of which pose significant environmental challenges. Incineration, for instance, often results 

in the release of toxic gases and ashes, contributing to pollution. In contrast, the microwave-assisted 

pyrolysis technology developed by IIT Bhubaneswar presents a carbon-neutral waste conversion method 

that not only minimizes pollution but also offers the potential to generate carbon credits. 

 

https://updateodisha.com/2024/08/21/solar-powered-microwave-pyrolysis-reactor-by-iit-bhubaneswar-a-sustainable-solution-for-waste-management-85618/
https://updateodisha.com/2024/08/21/solar-powered-microwave-pyrolysis-reactor-by-iit-bhubaneswar-a-sustainable-solution-for-waste-management-85618/
https://updateodisha.com/2024/08/21/solar-powered-microwave-pyrolysis-reactor-by-iit-bhubaneswar-a-sustainable-solution-for-waste-management-85618/


 

 

भारतीय प्रौद्योगिकी संस्थान भुवनेश्वर 
Indian Institute of Technology Bhubaneswar 

 

Dr. Remya Neelancherry, the lead researcher of the project, emphasized the importance of this 

innovation, stating, “Microwave-assisted pyrolysis is a technology that produces valuable end products 

like biochar, bio-oil, and syngas in a very short amount of time, meeting the urgent need for sustainable 

waste management.” 

How the Technology Works 

The reactor operates entirely on solar power, making it a self-reliant and environmentally friendly 

technology. It utilizes microwave radiation to generate homogeneous heat within the feedstock, allowing 

for the precise control of reactions and the efficient conversion of waste into valuable products. With a 

conversion capacity of 10 kg/h, this mobile technology requires minimal footprint area, promoting 

decentralized waste management across various locations. 

Valuable End Products: Biochar and Bio-Oil 

The biochar produced through this process is a highly porous carbonaceous material with numerous 

applications in agriculture, carbon capture, and wastewater treatment. It also holds promise as a 

replacement for coal, contributing to the global push towards net-zero emissions. Meanwhile, bio-oil 

serves as an alternative to petroleum products, providing a renewable energy source that can support 

efforts to meet the IPCC’s (Intergovernmental Panel on Climate Change) 2°C global warming challenge. 

Wide Applications and Market Potential 

This innovative waste-to-energy technology offers a range of applications across sectors such as 

healthcare, transportation, and industrial processes. Its decentralized nature makes it ideal for 

implementation by municipalities and industries, potentially generating significant revenue with minimal 

pollution compared to traditional waste management methods. 

“Depending on the waste management needs, this technology can be implemented in two forms: with a 

fixed bed reactor or a fluidized bed reactor. We welcome investors to explore this technology, ensuring 

environmental protection while fostering market growth,” Dr. Remya concluded. 
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Bhubaneswar: A research team from the School of Infrastructure at the Indian Institute of Technology 
(IIT) Bhubaneswar has developed an innovative solar-powered microwave pyrolysis reactor designed 
to recover valuable resources from both segregated and mixed waste materials, including biomass and 
plastics. 

The novel reactor uses microwave-assisted pyrolysis to rapidly convert waste into valuable products 
such as highly porous carbonaceous material (biochar) and bio-oil, depending on the characteristics of 
the feedstock and operating conditions. 

Current solid waste management practices primarily involve incineration, biogas plants, or landfill 
disposal, offering limited opportunities for recycling. Incineration, while an alternative to landfilling, 
often leads to significant environmental pollution through the release of toxic gases and ashes. 

The microwave-assisted pyrolysis technology developed by IIT Bhubaneswar represents a 
promising solution to these challenges. 

“Microwave-assisted pyrolysis is a technology that produces valuable end products like 
biochar, bio-oil, and syngas in a very short amount of time, meeting the urgent need for 
sustainable waste management,” said Dr. Remya Neelancherry, the lead researcher of the 
project. 
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Bhubaneswar: A research team from the School of Infrastructure at the Indian 
Institute of Technology (IIT) Bhubaneswar has developed an innovative solar-
powered microwave pyrolysis reactor designed to recover valuable resources from 
both segregated and mixed waste materials, including biomass and plastics. The 
novel reactor uses microwave-assisted pyrolysis to rapidly convert waste into 
valuable products such as highly porous carbonaceous material (biochar) and bio-
oil, depending on the characteristics of the feedstock and operating conditions. 

Current solid waste management practices primarily involve incineration, biogas 
plants, or landfill disposal, offering limited opportunities for recycling. Incineration, 
while an alternative to landfilling, often leads to significant environmental pollution 
through the release of toxic gases and ashes. The microwave-assisted pyrolysis 
technology developed by IIT Bhubaneswar represents a promising solution to these 
challenges. 

"Microwave-assisted pyrolysis is a technology that produces valuable end products 
like biochar, bio-oil, and syngas in a very short amount of time, meeting the urgent 
need for sustainable waste management," said Dr Remya Neelancherry, the lead 
researcher of the project. “Our research at IIT Bhubaneswar is focused on the 
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feasibility and applicability of these end products across various sectors, including 
agriculture, transportation, and energy production. Indian patent is granted on the 
mentioned technology,” he added. 

Explaining the technology's working principles, Dr Remya said, “This emerging 
technology utilizes microwave radiation to generate homogeneous heat within the 
feedstock, enabling efficient conversion into valuable end products at a faster rate 
with precise control over reactions. Furthermore, the reactor operates entirely on 
solar power, ensuring sustainability and self-reliance without imposing any 
additional energy demands.” 

“This is a novel, mobile technology requiring minimal footprint area, capable of 
converting waste at a rate of 10 kg/h into high-value end-products. The ease of 
mobility promotes decentralized waste management. Moreover, the technology is 
carbon-neutral, offering investors a direct opportunity to generate carbon credits,” 
he observed. The end products of this process, biochar and bio-oil, have a wide 
range of applications, from healthcare to agriculture and industrial applications. 
Studies suggest that biochar could be a promising replacement for coal, while bio-
oil can serve as an alternative to petroleum products. The conversion of high-
heating-value refuse into these energy products can support efforts to achieve net-
zero emissions and meet the IPCC's (Intergovernmental Panel on Climate Change) 
2°C global warming challenge. Other significant applications of biochar include soil 
improvement, slow-release fertilizers, carbon capture, and wastewater treatment. 
This environment-friendly technology can be implemented by municipalities and 
industries across various locations within cities, offering the potential to generate 
significant revenue with minimal pollution compared to incineration and other 
conventional waste management techniques. "Depending on the waste management 
needs, this technology can be implemented in two forms: with a fixed bed reactor 
or a fluidized bed reactor. Research indicates promising potential for this 
technology to impact the alternative energy market positively. We welcome 
investors to explore this technology, ensuring environmental protection while 
fostering market growth," Dr Remya said. 
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A research team from IIT Bhubaneswar has created a solar-powered microwave pyrolysis reactor that 

converts waste materials like biomass and plastics into valuable products such as biochar and bio-oil. This 

technology aims to improve waste management by offering an eco-friendly alternative to incineration and 

landfilling, promoting sustainability and potential revenue generation. 

 

A research team from the Indian Institute of Technology (IIT) Bhubaneswar has developed a solar-

powered microwave pyrolysis reactor designed to recover valuable resources from both segregated and 

mixed waste materials, including biomass and plastics. 

The reactor uses microwave-assisted pyrolysis to rapidly convert waste into valuable products such as 

highly porous carbonaceous material (biochar) and bio-oil, depending on the feedstock and operating 

conditions, the institute stated on Wednesday. Pyrolysis is the heating of an organic material, such as 

biomass, in the absence of oxygen. 
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Current solid waste management practices mainly involve incineration, biogas plants, or landfill disposal, 

which offer limited recycling opportunities. While incineration serves as an alternative to landfilling, it 

often leads to significant environmental pollution through the release of toxic gases and ash, it said. 

The microwave-assisted pyrolysis technology developed by IIT Bhubaneswar's School of Infrastructure 

offers a promising solution to these challenges, the statement added. ''Microwave-assisted pyrolysis 

produces valuable end products like biochar, bio-oil, and syngas in a very short time, addressing the urgent 

need for sustainable waste management,'' said Remya Neelancherry, the lead researcher. 

''Our research at IIT Bhubaneswar focuses on the feasibility and applicability of these products across 

various sectors, including agriculture, transportation, and energy production,'' Neelancherry added. 

This environmentally friendly technology can be implemented by municipalities and industries in various 

locations within cities, offering the potential for significant revenue generation with minimal pollution 

compared to incineration and other conventional waste management techniques, he said. 

Depending on waste management needs, the technology can be implemented with either a fixed bed 

reactor or a fluidized bed reactor, he added. 

''Research indicates promising potential for this technology to positively impact the alternative energy 

market. We encourage investors to explore this technology, ensuring environmental protection while 

fostering market growth,'' Neelancherry said. 
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Bhubaneswar, 21 August 2024: A research team from the School of Infrastructure at the Indian Institute 

of Technology (IIT) Bhubaneswar has developed an innovative solar-powered microwave pyrolysis reactor 

designed to recover valuable resources from both segregated and mixed waste materials, including 

biomass and plastics. The novel reactor uses microwave-assisted pyrolysis to rapidly convert waste into 

valuable products such as highly porous carbonaceous material (biochar) and bio-oil, depending on the 

characteristics of the feedstock and operating conditions. 

Current solid waste management practices primarily involve incineration, biogas plants, or landfill 

disposal, offering limited opportunities for recycling. Incineration, while an alternative to landfilling, often 

leads to significant environmental pollution through the release of toxic gases and ashes. The microwave-

assisted pyrolysis technology developed by IIT Bhubaneswar represents a promising solution to these 

challenges. “Microwave-assisted pyrolysis is a technology that produces valuable end products like 

biochar, bio-oil, and syngas in a very short amount of time, meeting the urgent need for sustainable waste 

management,” said Dr. Remya Neelancherry, the lead researcher of the project. “Our research at IIT 

Bhubaneswar is focused on the feasibility and applicability of these end products across various sectors, 

including agriculture, transportation, and energy production.” Indian patent is granted on the mentioned 

technology. 

Dr. Remya explains the technology’s working principles: “This emerging technology utilizes microwave 

radiation to generate homogeneous heat within the feedstock, enabling efficient conversion into valuable 

end products at a faster rate with precise control over reactions. Furthermore, the reactor operates 

entirely on solar power, ensuring sustainability and self-reliance without imposing any additional energy 

demands.” This is a novel, mobile technology requiring minimal footprint area, capable of converting 

waste at a rate of 10 kg/h into high-value end-products. The ease of mobility promotes decentralized 

waste management. Moreover, the technology is carbon-neutral, offering investors a direct opportunity 

to generate carbon credits. 

The end products of this process, biochar and bio-oil, have a wide range of applications, from healthcare 

to agriculture and industrial applications. Studies suggest that biochar could be a promising replacement 

for coal, while bio-oil can serve as an alternative to petroleum products. The conversion of high-heating-

value refuse into these energy products can support efforts to achieve net-zero emissions and meet the 
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IPCC’s (Intergovernmental Panel on Climate Change) 2°C global warming challenge. Other significant 

applications of biochar include soil improvement, slow-release fertilizers, carbon capture, and wastewater 

treatment. 

This environment-friendly technology can be implemented by municipalities and industries across various 

locations within cities, offering the potential to generate significant revenue with minimal pollution 

compared to incineration and other conventional waste management techniques. 

“Depending on the waste management needs, this technology can be implemented in two forms: with a 

fixed bed reactor or a fluidized bed reactor. Research indicates promising potential for this technology to 

impact the alternative energy market positively. We welcome investors to explore this technology, 

ensuring environmental protection while fostering market growth,” Dr. Remya concluded. 
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Bhubaneswar: A research team from the Indian Institute of Technology (IIT) Bhubaneswar has developed 

a solar-powered microwave pyrolysis reactor designed to recover valuable resources from both 

segregated and mixed waste materials, including biomass and plastics. 

The reactor uses microwave-assisted pyrolysis to rapidly convert waste into valuable products such as 

highly porous carbonaceous material (biochar) and bio-oil, depending on the feedstock and operating 

conditions, the institute stated on Wednesday. Pyrolysis is the heating of an organic material, such as 

biomass, in the absence of oxygen. 

Current solid waste management practices mainly involve incineration, biogas plants, or landfill disposal, 

which offer limited recycling opportunities. While incineration serves as an alternative to landfilling, it 

often leads to significant environmental pollution through the release of toxic gases and ash, it said. 

The microwave-assisted pyrolysis technology developed by IIT Bhubaneswar’s School of Infrastructure 

offers a promising solution to these challenges, the statement added. 

“Microwave-assisted pyrolysis produces valuable end products like biochar, bio-oil, and syngas in a very 

short time, addressing the urgent need for sustainable waste management,” said Remya Neelancherry, 

the lead researcher. 

“Our research at IIT Bhubaneswar focuses on the feasibility and applicability of these products across 

various sectors, including agriculture, transportation, and energy production,” Neelancherry added. 

This environmentally friendly technology can be implemented by municipalities and industries in various 

locations within cities, offering the potential for significant revenue generation with minimal pollution 

compared to incineration and other conventional waste management techniques, he said. 

Depending on waste management needs, the technology can be implemented with either a fixed bed 

reactor or a fluidized bed reactor, he added. 

“Research indicates promising potential for this technology to positively impact the alternative energy 

market. We encourage investors to explore this technology, ensuring environmental protection while 

fostering market growth,” Neelancherry said. 
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भजरतीय प्रौद्योगिकी ससं्थजन (IIT) भुवनेश्वर की शोध टीम ने सौर ऊर्जा स ेचलने वजलज मजइक्रोवेव पजयरोलललसस 
ररएक्टर ववकलसत ककयज है, जर्से बजयोमजस और प्लजजस्टक सहहत अलि-अलि और लमगित अपलशष्ट पदजथों स े
मूल्यवजन संसजधनों को पुनप्रजाप्त करन ेके ललए डडजजइन ककयज ियज है। 

संस्थजन ने बुधवजर को बतजयज कक ररएक्टर मजइक्रोवेव-सहजयतज प्रजप्त पजयरोलललसस कज उपयोि करके अपलशष्ट को अत्यगधक 

निद्रपूर्ा कजबानयुक्त पदजथा (बजयोचजर) और बजयो-ऑयल र्ैसे मूल्यवजन उत्पजदों में तेर्ी से पररवनतात करतज है, र्ो फीडस्टॉक और 

संचजलन जस्थनतयों पर ननभार करतज है। 

पजयरोलललसस ऑक्सीर्न की अनुपजस्थनत में बजयोमजस र्ैसे कजबाननक पदजथा को िमा करनज है। वतामजन ठोस अपलशष्ट प्रबंधन 

प्रथजओं में मुख्य रूप स ेभस्मीकरर्, बजयोिैस संयंत्र यज लैंडकफल ननपटजन शजलमल हैं, र्ो सीलमत रीसजइजक्लंि अवसर प्रदजन करते 
हैं। र्बकक भस्मीकरर् लैंडकफललिं के ववकल्प के रूप में कजया करतज है, यह अक्सर र्हरीली िैसों और रजख के ननकलने के मजध्यम 

से महत्वपूर्ा पयजावरर् प्रदषूर् की ओर र्जतज है। बयजन में यह भी कहज ियज है कक आईआईटी भुवनेश्वर के स्कूल ऑफ इंफ्रजस्रक्चर 

द्वजरज ववकलसत मजइक्रोवेव-सहजयतज प्रजप्त पजयरोलललसस तकनीक इन चुनौनतयों कज एक आशजर्नक समजधजन प्रदजन करती है। 

प्रमुख शोधकतजा रेम्यज नीलजंचेरी ने कहज कक मजइक्रोवेव-सहजयतज प्रजप्त पजयरोलललसस बहुत कम समय में बजयोचजर, 
बजयो-ऑयल और लसनिैस र्ैसे मूल्यवजन अंनतम उत्पजद बनजतज है, र्ो हटकजऊ अपलशष्ट प्रबंधन की तत्कजल आवश्यकतज 
को पूरज करतज है। 

नीलजंचेरी ने कहज कक आईआईटी भुवनेश्वर में हमजरज शोध कृवष, पररवहन और ऊर्जा उत्पजदन सहहत ववलभन्न क्षेत्रों में 
इन उत्पजदों की व्यवहजयातज और प्रयोज्यतज पर कें हद्रत है। उन्होंने कहज कक यह पयजावरर् के अनुकूल तकनीक शहरों 
के भीतर ववलभन्न स्थजनों पर निर पजललकजओं और उद्योिों द्वजरज लजि ूकी र्ज सकती है, र्ो भस्मीकरर् और अन्य 
पजरंपररक अपलशष्ट प्रबंधन तकनीकों की तुलनज में न्यूनतम प्रदषूर् के सजथ महत्वपूर्ा रजर्स्व सरृ्न की क्षमतज प्रदजन 
करती है। नीलजंचेरी ने यह भी कहज कक शोध से पतज चलतज है कक इस तकनीक के वैकजल्पक ऊर्जा बजर्जर पर 
सकजरजत्मक प्रभजव डजलने की संभजवनज है। हम ननवेशकों को इस तकनीक कज पतज लिजने के ललए प्रोत्सजहहत करत ेहैं, 
जर्ससे बजर्जर की वदृ्गध को बढजवज देत ेहुए पयजावरर् संरक्षर् सुननजश्चत हो सके। 

https://hindi.oneindia.com/news/india/iit-bhubaneswar-develops-solar-powered-microwave-pyrolysis-reactor-011-1083889.html
https://hindi.oneindia.com/news/india/iit-bhubaneswar-develops-solar-powered-microwave-pyrolysis-reactor-011-1083889.html
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Bhubaneswar: A research team from the School of Infrastructure at the Indian Institute of Technology (IIT) 

Bhubaneswar has developed an innovative solar-powered microwave pyrolysis reactor designed to 

recover valuable resources from both segregated and mixed waste materials, including biomass and 

plastics. The novel reactor uses microwave-assisted pyrolysis to rapidly convert waste into valuable 

products such as highly porous carbonaceous material (biochar) and bio-oil, depending on the 

characteristics of the feedstock and operating conditions. 

Current solid waste management practices primarily involve incineration, biogas plants, or landfill 

disposal, offering limited opportunities for recycling. Incineration, while an alternative to landfilling, often 

leads to significant environmental pollution through the release of toxic gases and ashes. The microwave-

assisted pyrolysis technology developed by IIT Bhubaneswar represents a promising solution to these 

challenges. 

"Microwave-assisted pyrolysis is a technology that produces valuable end products like biochar, bio-oil, 

and syngas in a very short amount of time, meeting the urgent need for sustainable waste management," 

https://www.asianage.com/nation/iit-bhubaneswar-develop-solar-powered-microwave-pyrolysis-reactor-1817991
https://www.asianage.com/nation/iit-bhubaneswar-develop-solar-powered-microwave-pyrolysis-reactor-1817991
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said Dr Remya Neelancherry, the lead researcher of the project. “Our research at IIT Bhubaneswar is 

focused on the feasibility and applicability of these end products across various sectors, including 

agriculture, transportation, and energy production.Indian patent is granted on the mentioned 

technology,” he added. 

Explaining the technology's working principles, Dr Remya said, “This emerging technology utilizes 

microwave radiation to generate homogeneous heat within the feedstock, enabling efficient conversion 

into valuable end products at a faster rate with precise control over reactions. Furthermore, the reactor 

operates entirely on solar power, ensuring sustainability and self-reliance without imposing any additional 

energy demands.” 

“This is a novel, mobile technology requiring minimal footprint area, capable of converting waste at a rate 

of 10 kg/h into high-value end-products. The ease of mobility promotes decentralized waste management. 

Moreover, the technology is carbon-neutral, offering investors a direct opportunity to generate carbon 

credits,” he observed. The end products of this process, biochar and bio-oil, have a wide range of 

applications, from healthcare to agriculture and industrial applications. Studies suggest that biochar could 

be a promising replacement for coal, while bio-oil can serve as an alternative to petroleum products. The 

conversion of high-heating-value refuse into these energy products can support efforts to achieve net-

zero emissions and meet the IPCC's (Intergovernmental Panel on Climate Change) 2°C global warming 

challenge. Other significant applications of biochar include soil improvement, slow-release fertilizers, 

carbon capture, and wastewater treatment. This environment-friendly technology can be implemented 

by municipalities and industries across various locations within cities, offering the potential to generate 

significant revenue with minimal pollution compared to incineration and other conventional waste 

management techniques. "Depending on the waste management needs, this technology can be 

implemented in two forms: with a fixed bed reactor or a fluidized bed reactor. Research indicates 

promising potential for this technology to impact the alternative energy market positively. We welcome 

investors to explore this technology, ensuring environmental protection while fostering market growth," 

Dr Remya said. 
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BHUBANESWAR: In a major boost to sustainable waste management, a group of researchers from IIT 

Bhubaneswar has developed an innovative solar-powered microwave pyrolysis reactor capable of 

extracting valuable resources from both segregated and mixed waste materials, including biomass and 

plastics. 

The novel reactor uses microwave-assisted pyrolysis technique to rapidly convert waste into valuable 

products such as highly porous carbonaceous material (biochar) and bio-oil from the waste. The 

researchers’ team from the School of Infrastructure at IIT Bhubaneswar has even secured an Indian patent 

for the technology. 

The researchers said the current solid waste management practices primarily involve incineration, biogas 

plants or landfill disposal offering limited opportunities for recycling. Incineration, an alternative to land-

filling, often leads to significant environmental pollution through release of toxic gases and ashes. 

However, the microwave-assisted pyrolysis technology represents a promising solution to these 

challenges, they said. 

 

https://www.newindianexpress.com/states/odisha/2024/Aug/22/iit-bhubaneswar-researchers-develop-reactor-to-turn-waste-into-wealth
https://www.newindianexpress.com/states/odisha/2024/Aug/22/iit-bhubaneswar-researchers-develop-reactor-to-turn-waste-into-wealth
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“Microwave-assisted pyrolysis is a technology that produces valuable end products like biochar, bio-oil, 

and syngas in a very short amount of time, meeting the urgent need for sustainable waste management,” 

said Remya Neelancherry, the lead researcher of the project. 

Neelancherry explained the new and emerging technology utilises microwave radiation to generate 

homogeneous heat within the feedstock, enabling efficient conversion into valuable end products at a 

faster rate with precise control over reactions. Besides, the reactor operates entirely on solar power, 

ensuring sustainability and self-reliance without imposing any additional energy demands. 

“This is a novel, mobile technology requiring minimal footprint area, capable of converting waste at a rate 

of 10 Kg per hour (kg/h) into high-value end-products. The ease of mobility promotes decentralised waste 

management. Moreover, the technology is carbon-neutral, offering investors a direct opportunity to 

generate carbon credits,” Neelancherry said. 

The end products of this process, biochar and bio-oil, have a wide range of applications, from healthcare 

to agriculture and industrial applications. Studies also suggest that biochar could be a promising 

replacement for coal, while bio-oil can serve as an alternative to petroleum products. Other significant 

applications of biochar include soil improvement, slow-release fertilizers, carbon capture, and waste 

water treatment.  
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Bhubaneswar, Aug 21 (PTI) A research team from the Indian Institute of Technology (IIT) Bhubaneswar 

has developed a solar-powered microwave pyrolysis reactor designed to recover valuable resources from 

both segregated and mixed waste materials, including biomass and plastics. 

The reactor uses microwave-assisted pyrolysis to rapidly convert waste into valuable products such as 

highly porous carbonaceous material (biochar) and bio-oil, depending on the feedstock and operating 

conditions, the institute stated on Wednesday. Pyrolysis is the heating of an organic material, such as 

biomass, in the absence of oxygen. 

Current solid waste management practices mainly involve incineration, biogas plants, or landfill disposal, 

which offer limited recycling opportunities. While incineration serves as an alternative to landfilling, it 

often leads to significant environmental pollution through the release of toxic gases and ash, it said. 

The microwave-assisted pyrolysis technology developed by IIT Bhubaneswar’s School of Infrastructure 

offers a promising solution to these challenges, the statement added. 

"Microwave-assisted pyrolysis produces valuable end products like biochar, bio-oil, and syngas in a very 

short time, addressing the urgent need for sustainable waste management," said Remya Neelancherry, 

the lead researcher. 

"Our research at IIT Bhubaneswar focuses on the feasibility and applicability of these products across 

various sectors, including agriculture, transportation, and energy production," Neelancherry added. 

This environmentally friendly technology can be implemented by municipalities and industries in various 

locations within cities, offering the potential for significant revenue generation with minimal pollution 

compared to incineration and other conventional waste management techniques, he said. 

Depending on waste management needs, the technology can be implemented with either a fixed bed 

reactor or a fluidized bed reactor, he added. 

"Research indicates promising potential for this technology to positively impact the alternative energy 

market. We encourage investors to explore this technology, ensuring environmental protection while 

fostering market growth," Neelancherry said.  

https://www.newsdrum.in/national/iit-bhubaneswar-develops-solar-powered-microwave-reactor-for-efficient-waste-management-6905303
https://www.newsdrum.in/national/iit-bhubaneswar-develops-solar-powered-microwave-reactor-for-efficient-waste-management-6905303
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Bhubaneswar, Aug. 22 : A research team from the School of Infrastructure at the Indian Institute of 

Technology (IIT) Bhubaneswar has developed an innovative solar-powered microwave pyrolysis reactor 

designed to recover valuable resources from both segregated and mixed waste materials, including 

biomass and plastics. The novel reactor uses microwave-assisted pyrolysis to rapidly convert waste into 

valuable products such as highly porous carbonaceous material (biochar) and bio-oil, depending on the 

characteristics of the feedstock and operating conditions. 

Current solid waste management practices primarily involve incineration, biogas plants, or landfill 

disposal, offering limited opportunities for recycling. Incineration, while an alternative to landfilling, often 

leads to significant environmental pollution through the release of toxic gases and ashes. The microwave-

assisted pyrolysis technology developed by IIT Bhubaneswar represents a promising solution to these 

challenges. “Microwave-assisted pyrolysis is a technology that produces valuable end products like 

biochar, bio-oil, and syngas in a very short amount of time, meeting the urgent need for sustainable waste 

management,” said Dr. Remya Neelancherry, the lead researcher of the project. “Our research at IIT 

Bhubaneswar is focused on the feasibility and applicability of these end products across various sectors, 

including agriculture, transportation, and energy production.” Indian patent is granted on the mentioned 

technology. 

A Green and Sustainable Approach to Waste Conversion 

Dr. Remya explains the technology’s working principles: “This emerging technology utilizes microwave 

radiation to generate homogeneous heat within the feedstock, enabling efficient conversion into valuable 

end products at a faster rate with precise control over reactions. Furthermore, the reactor operates 

entirely on solar power, ensuring sustainability and self-reliance without imposing any additional energy 

demands.” This is a novel, mobile technology requiring minimal footprint area, capable of converting 

waste at a rate of 10 kg/h into high-value end-products. The ease of mobility promotes decentralized 

waste management. Moreover, the technology is carbon-neutral, offering investors a direct opportunity 

to generate carbon credits. 

The end products of this process, biochar and bio-oil, have a wide range of applications, from healthcare 

to agriculture and industrial applications. Studies suggest that biochar could be a promising replacement 

http://indusvalleytimes.com/news/iit-bhubaneswar-researchers-develop-solar-powered-microwave-pyrolysis-reactor-for-sustainable-waste-management/
http://indusvalleytimes.com/news/iit-bhubaneswar-researchers-develop-solar-powered-microwave-pyrolysis-reactor-for-sustainable-waste-management/
http://indusvalleytimes.com/news/iit-bhubaneswar-researchers-develop-solar-powered-microwave-pyrolysis-reactor-for-sustainable-waste-management/
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for coal, while bio-oil can serve as an alternative to petroleum products. The conversion of high-heating-

value refuse into these energy products can support efforts to achieve net-zero emissions and meet the 

IPCC’s (Intergovernmental Panel on Climate Change) 2°C global warming challenge. Other significant 

applications of biochar include soil improvement, slow-release fertilizers, carbon capture, and wastewater 

treatment. 

This environment-friendly technology can be implemented by municipalities and industries across various 

locations within cities, offering the potential to generate significant revenue with minimal pollution 

compared to incineration and other conventional waste management techniques. 

“Depending on the waste management needs, this technology can be implemented in two forms: with a 

fixed bed reactor or a fluidized bed reactor. Research indicates promising potential for this technology to 

impact the alternative energy market positively. We welcome investors to explore this technology, 

ensuring environmental protection while fostering market growth,” Dr. Remya concluded. 
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ବର୍୍ଜୟବସୁ୍ତ ପରଚିାଳନା ପାଇଁ ଆଇଆଇଟ ିଭୁବନନଶ୍ୱରନର ନୂଆ ନଟନ୍ନାନ ାର୍ଜ ିବି୍ ଶତି 

ଆଇଆଇଟ ି ଭୁବନନଶ୍ୱରର ସ୍କ ୁ ଅଫ୍ ଇନଫ୍ରାଷ୍ଟ୍ର୍ଚରର ଗନବଷଣା୍ାରୀ ଦଳ ବର୍୍ଜୟବସୁ୍ତ ପରଚିାଳନା ନେତ୍ରନର ଏ୍ ନୂଆ ନଟନ୍ନାନ ାର୍ଜ ି

ଉଦ୍ଭାବନ ୍ରିଛନ୍ତ।ି ଏଠାନର ବର୍୍ଜୟବସୁ୍ତରୁ ମ ୂୟବାନ ଉତ୍ସ ପନୁରୁଦ୍ଧାର ପାଇଁ ଏ୍ ଅତୟାଧନୁି୍  ନ ୌରଚାଳତି ମାଇନରାନେଭ୍ ପାଇନରା ି ିସ୍ 

ରିଆ୍ଟରର ବି୍ ାଶ ନ ାଇଛ।ି ଏ  ିନଟନ୍ନାନ ାର୍ଜି୍ ୁ ନପନଟଣ୍ଟ ମଧ୍ୟ ମଳିଛି।ି   

ଏ  ି ନୂଆ ରିଆ୍ଟରଟ ିମାଇନରାନେଭ୍-  ାୟ୍ ପାଇନରା ି ିସ୍ ବୟବ ାର ୍ରି ଦୁତ ଗତନିର ୍ାନବ୍ାନନ ିୟ  ଉପାଦାନ (ବାନୟାଚାର) 

ଓ ବାନୟା-ଅଏ  ଭଳ ିବର୍୍ଜୟବସୁ୍ତ୍ୁ ଉପନ ାଗୀ ଦ୍ରବୟନର ପରିଣତ ୍ରଥିାଏ। ଏଥିରୁ ବା ାରିଥିବା ଉତ୍ପାଦ ୍ୃଷି, ପରିବ ନ ଏବଂ ଶକି୍ତ ଉତ୍ପାଦନ 

 ନମତ ବଭିିନ୍ନ ନେତ୍ରନର ପଣୁି ୍ା ୍ୟନର  ାଗି ପାରବି। 

“ ାମ୍ପ୍ରତି୍  ପରିସ୍ଥିତନିର ୍ଠନି ବର୍୍ଜୟବସୁ୍ତ ପରିଚାଳନା ମଖୁ୍ୟତଃ ଦ ନ, ବାନୟାଗୟାସ୍ ପଲାଣ୍ଟ ୍ମିବା  ୟାଣ୍ଡଫିଲ୍ ନଷି୍କା ନ   ତି ର୍ଜଡତି। ଏଥିରୁ 

ବା ାରୁ ଥିବା ଉତ୍ପାଦ  ୀମିତ ମାତ୍ରାନର ପନୁଃବୟବ ାର ନ ାଗୟ ନ ାଇଥାଏ। ନ  ପିରି ଦ ନ ପ୍ରରୟିାନର ବର୍୍ଜୟବସୁ୍ତ୍ୁ ର୍ଜଳାଇବା ଦ୍ଵାରା ଅନନ୍ 

 ମୟନର ବଷିାକ୍ତ ଗୟାସ୍ ଏବଂ ପାଉଶଁ ବା ାର ିପରନିବଶ ପ୍ରଦୂଷଣର ୍ାରଣ ନ ାଇଥାଏ। ଏ  ି ବୁ  ମ ୟାଗୁଡି୍ ୁ ଆଇଆଇଟ ିଭୁବନନଶ୍ୱରର 

ନୂଆ ନଟନ୍ନାନ ାର୍ଜ ି ମାଧାନ ୍ରପିାରିବ”, ୍ ଛିନ୍ତ ିଗନବଷଣା ଟମିର ମୁଖ୍ୟ ଡ୍ଟର ନରମୟା ନୀ ାନେରି। 
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ବର୍୍ଜୟବସୁ୍ତ ପରଚିାଳନା ପାଇଁ ଏକ ପରିବବଶ ଅନୁକୂଳ ଏବଂ ସ୍ଥାୟୀ ଉପାୟ 

ଏ  ିନଟନ୍ନାନ ାର୍ଜନିର ମାଇନରାନେଭ୍ ବି୍ ରିଣ୍ୁ ଫିଡଷ୍ଟ୍ ମଧ୍ୟନର  ମାନ ଉତ୍ତାପ  ୃଷ୍ଟ ି୍ରବିା ପାଇଁ ବୟବ ାର ୍ରିଥାଏ। ପ୍ରତରିୟିାଗୁଡି୍ ୁ 
 ଠକି୍ ନୟିନ୍ତ୍ରଣ ୍ରା ିବା   ତି ବର୍୍ଜୟବସୁ୍ତ ଦୁତ ଗତନିର ମୂ ୟବାନ ନଶଷ ଦ୍ରବୟନର ରୂପାନ୍ତରିତ ନ ାଇଥାଏ। ଏ ା ନ ୌର ଶକି୍ତ ଦ୍ଵାରା 
ପରଚିାଳତି ନ ଉଥିବାରୁ ନ୍ୌଣ  ିଅତରିିକ୍ତ ଶକି୍ତର ଆବଶୟ୍ତା ପନଡ ନା ିଁ। 

ଏ  ିନମ ନି ଅଳ୍ପ ସ୍ଥାନନର ଅଧି୍ ମାତ୍ରାନର ବର୍୍ଜୟବସୁ୍ତ ପରିଚାଳନା ୍ ରବିାନର  େମ। ନଟନ୍ନାନ ାର୍ଜଟି ି୍ ାବନ୍ ନରିନପେ ବା ୍ ାବ୍ନ ନଉିଟ୍ରାଲ୍, 

 ା ା୍ ିନନିବଶ୍ମାନଙୁ୍କ ୍ାବନ୍ ନରଡଟି୍  ୃଷ୍ଟ ି୍ରବିାର  ନୁ ାଗ ପ୍ରଦାନ ୍ରବି। 

ଏ  ିନଟନ୍ନାନ ାର୍ଜ ିଦ ନ ଏବଂ ଅନୟାନୟ ପାରମ୍ପାରି୍ ବର୍୍ଜୟବସୁ୍ତ ପରଚିାଳନା ପଦ୍ଧତ ିତୁଳନାନର  ବନ୍ମିନ ପ୍ରଦୂଷଣ ୍ରିଥାଏ। ଏଥିନର ୍ମ 

ଟଙ୍କା ଖ୍ର୍ଚ୍ ୍ନ ଉଥିବାରୁ ବଭିିନ୍ନ ନପୌର ଂସ୍ଥା ଏବଂ ଶଳି୍ପ ଂସ୍ଥା ଏ ାର ଫାଇଦା ଉଠାଇ ପାରିନବ। 
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Media/Publication The Suryaprava 

Date 23rd August, 2024 Language Odia 

Headline 

IIT Bhubaneswar develops reactor for Sustainable Waste Management 
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Media/Publication The Hans India.com 

Date 24th August, 2024 Language English 

Headline 

IIT-Bhubaneswar develops solar-powered microwave reactor 

Link 

https://www.thehansindia.com/news/national/iit-bhubaneswar-develops-

solar-powered-microwave-reactor-901966  
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