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Headline

IIT Bhubaneswar researchers develop Solar-Powered Microwave
Pyrolysis Reactor for Sustainable Waste Management

Link
https://pragativadi.com/iit-bhubaneswar-researchers-develop-solar-
powered-microwave-pyrolysis-reactor-for-sustainable-waste-
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Bhubaneswar: A research team from the School of Infrastructure at the Indian Institute of Technology
(IT) 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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Media/Publication Update Odisha.com
Date 21 August, 2024 Language English
Headline

Solar-powered microwave pyrolysis reactor by IIT Bhubaneswar: A
sustainable solution for waste management

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

A research team from the School of Infrastructure at the Indian Institute of Technology (lIT) 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.
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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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Media/Publication Odisha Bytes.com
Date 21 August, 2024 Language English
Headline IIT Bhubaneswar Researchers Develop Solar-Powered Microwave

Pyrolysis Reactor For Sustainable Waste Management

Link https://odishabytes.com/iit-bhubaneswar-researchers-develop-solar-
powered-microwave-pyrolysis-reactor-for-sustainable-waste-

management/

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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Media/Publication Deccan Chronicle
Date 21 August, 2024 Language English
Headline

11T Bhubaneswar Develop Solar-Powered Microwave Pyrolysis Reactor

Link
https://www.deccanchronicle.com/nation/iit-bhubaneswar-develop-
solar-powered-microwave-pyrolysis-reactor-for-sustainable-waste-
management-1817990

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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Media/Publication Udayavani.com

Date 21 August, 2024 Language English

Headline
11T Bhubaneswar Develop Solar-Powered Microwave Pyrolysis Reactor

Link
https://www.udayavani.com/english-news/iit-bhubaneswar-develops-
solar-powered-microwave-reactor-for-efficient-waste-management

PTI, AUG 21, 2024, 7:34 PM IST

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

mage

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, bioc-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 technigues, 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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Media/Publication DevDiscourse.com
Date 21 August, 2024 Language English
Headline

IIT Bhubaneswar Engineers Revolutionary Solar-Powered Pyrolysis
Reactor

Link
https://www.devdiscourse.com/article/science-environment/3059276-
iit-bhubaneswar-engineers-revolutionary-solar-powered-pyrolysis-reactor

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 I[IT 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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Media/Publication India Education Diary.com
Date 21 August, 2024 Language English
Headline

IIT Bhubaneswar researchers develop Solar-Powered Microwave
Pyrolysis Reactor for Sustainable Waste Management

Link
https://indiaeducationdiary.in/iit-bhubaneswar-researchers-develop-
solar-powered-microwave-pyrolysis-reactor-for-sustainable-waste-

ma nagement[

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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Media/Publication Orissa Post
Date 21 August, 2024 Language English
Headline

IIT Bhubaneswar develops solar-powered microwave reactor for
efficient waste management

Link
https://www.orissapost.com/iit-bhubaneswar-develops-solar-powered-
microwave-reactor-for-efficient-waste-management/

Bhubaneswar: A research team from the Indian Institute of Technology (lIT) 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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Media/Publication One India.com
Date 21 August, 2024 Language Hindi
Headline

T aeRay & ER ol & Tolel dTell ATSshidd IRRITATEE Rusex
AT 3T, STfAT 3TF BRI

Link
https://hindi.oneindia.com/news/india/iit-bhubaneswar-develops-solar-
powered-microwave-pyrolysis-reactor-011-1083889.html
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The Asian Age
Media/Publication
Date 21 August, 2024 Language English
Headline
11T Bhubaneswar Develop Solar-Powered Microwave Pyrolysis Reactor
Link

https://www.asianage.com/nation/iit-bhubaneswar-develop-solar-
powered-microwave-pyrolysis-reactor-1817991

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
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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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Media/Publication The New Indian Express
Date 22" August, 2024 Language English
Headline

11T Bhubaneswar researchers develop reactor to turn waste into wealth

Link
https://www.newindianexpress.com/states/odisha/2024/Aug/22/iit-
bhubaneswar-researchers-develop-reactor-to-turn-waste-into-wealth

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

YR W] TR YIARER

Indian Institute of Technology Bhubaneswar

“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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Media/Publication The Times of India
Date 22" August, 2024 Language English
Headline

11T BBS Team develops green reactor for waste management

Link
https://timesofindia.indiatimes.com/city/bhubaneswar/iit-bbs-team-
develops-green-reactor-for-waste-
management/articleshow/112694924.cms

IIT BBS team develops green reactor for waste mgmt

Hemanta Pradhan / Aug 22, 2024, 05:07 IST (& suare (Fortowus & |

Bhubaneswar: A team of researchers from IIT
Bhubaneswar has developed a solar-powered
microwave pyrolysis reactor to extract valuable
resources from different types of waste, including
both segregated and mixed materials such as
biomass and plastic. The team has been granted
an Indian patent for this technology, which uses
microwave radiation to generate uniform heat

within the feedstock.

Researchers from IIT Bhubaneswar’s School of Infrastructure said the reactor can rapidly convert waste
into highly porous carbonaceous material (biochar) and bio-oil, depending on the feedstock

characteristics and operating conditions.

Studies suggest that biochar could be a promising replacement for coal, while bio-oil can be an

alternative to petroleum products.

Remya Neelancherry, the project’s lead researcher, said that current solid waste management methods,
like incineration, biogas plants, or landfill disposal, offer limited recycling opportunities. “Incineration,
while an alternative to landfilling, often leads to significant environmental pollution due to the release
of toxic gases and ashes. Our research offers a promising solution to these challenges,” she added.


https://timesofindia.indiatimes.com/city/bhubaneswar/iit-bbs-team-develops-green-reactor-for-waste-management/articleshow/112694924.cms
https://timesofindia.indiatimes.com/city/bhubaneswar/iit-bbs-team-develops-green-reactor-for-waste-management/articleshow/112694924.cms
https://timesofindia.indiatimes.com/city/bhubaneswar/iit-bbs-team-develops-green-reactor-for-waste-management/articleshow/112694924.cms
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Media/Publication News Drum.in
Date 21 August, 2024 Language English
Headline

IIT Bhubaneswar develops solar-powered microwave reactor for
efficient waste management

Link
https://www.newsdrum.in/national/iit-bhubaneswar-develops-solar-
powered-microwave-reactor-for-efficient-waste-management-6905303

Bhubaneswar, Aug 21 (PTI) A research team from the Indian Institute of Technology (lIT) 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
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Media/Publication ET Energy World
Date 22" August, 2024 Language English
Headline

IIT Bhubaneswar develops solar-powered microwave reactor for
efficient waste management

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.
X) () (in)(e0) - (R) (O

PTI Read by:
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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.
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"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.

Aug 22, 2024 at 08:21 AM IST
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Media/Publication

The Political & Business Daily

Date

22" August, 2024

Language

English

Headline

11T Bhubaneswar develops solar-powered microwave pyrolysis reactor

for efficient waste management

IIT Bhubaneswar develops solar-powered microwave

pyrolysis reactor for efficient waste management

v

b1

PBD BUREAU/PTI
BHUBANESWAR, AUG 21

A research team from the
Indian Institute of
Technology (IIT)
Bhubaneswar has devel-
oped a solar-powered
microwave pyrolysis reac-
tor designed to recover
valuable resources from
both segregated and mixed
waste materials, including
biomass and plastics.

The reactor uses
microwave-assisted pyroly-
sis to rapidly convert waste
into valuable products such
as highly porous carbona-
ceous 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 dis-

posal, 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 devel-
oped 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 applica-
bility of these products
across various sectors,
including agriculture, trans-
portation, and energy pro-
duction," Neelancherry
added.
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Media/Publication The Orissa Post
Date 22" August, 2024 Language English
Headline

City IIT develops solar-powered reactor for waste mgmt

City IIT develops solar-powered r

AN & AENCRS

Bhubancswar, August 21: A m
search leam from the Indian
Institute of Technology (IIT)
Brubaneswar has developed a
solur powered microwave py
rolysis reactor designed to re
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Media/Publication Indus Valley Times.com
Date 22" August, 2024 Language English
Headline

IIT Bhubaneswar researchers develop Solar-Powered Microwave
Pyrolysis Reactor for Sustainable Waste Management

Link
http://indusvalleytimes.com/news/iit-bhubaneswar-researchers-develop-
solar-powered-microwave-pyrolysis-reactor-for-sustainable-waste-

management/

Bhubaneswar, Aug. 22 : A research team from the School of Infrastructure at the Indian Institute of
Technology (lIT) 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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Media/Publication The Pratidin
Date 22" August, 2024 Language Odia
Headline

IIT Bhubaneswar researchers develop Solar-Powered Microwave
Pyrolysis Reactor for Sustainable Waste Management
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Media/Publication Saur Energy.com
Date 22" August, 2024 Language English
Headline

Management

IIT Bhubaneswar Develops Solar-Powered Reactor For Woaste

Link

https://www.saurenergy.com/solar-enerqy-news/iit-bhubaneswar-

develops-solar-powered-reactor-for-waste-management

Highlights :

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

A research team from the School of Infrastructure at the Indian Institute of
Technology (IIT) Bhubaneswar has developed a solar-powered microwave pyrolysis
reactor. This reactor is 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 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.



https://www.saurenergy.com/solar-energy-news/iit-bhubaneswar-develops-solar-powered-reactor-for-waste-management
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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.

“Our research at lIT Bhubaneswar is focused on the feasibility and applicability of
these end products across various sectors, including agriculture, transportation, and
energy production.” An Indian patent has been granted for this technology.

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.”
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Media/Publication The Indian Express
Date 23" August, 2024 Language English
Headline

IIT Bhubaneswar Researchers Develop Solar-Powered Microwave
Pyrolysis Reactor for Sustainable Waste Management

T BHUBANESWAR RESEARCHERS DEVELOP SOLAR-POWERED MICROWAVE
PYROLYSIS REACTOR FOR SUSTAINABLE WASTE MANAGEMENT

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 resou-
rces from both segregated and mixed waste materials,
including biomass and plastics. The novel reactor uses : L >
microwave-assisted pyrolysis to rapidly convert waste into valuable products such as hlghly 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.
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The Pioneer
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23 August, 2024

Language

English

Headline

For Sustainable Waste Management
Reactor developed at 11T Bhubaneswar

. Solar-Powered Microwave

For sustainable waste management

Solar-powered microwave reactor developed at IIT BBS

PNS W BHUBANESWAR

A rescarch team from the
School of Infrastructure at the
Indian Institute of Technol
ogy (IIT) Bhubaneswar has
developed an innovative so-
lar-powered microwave py-
rolysis reactor designed to re-
cover valuable resources from
both segregated and mixed
waste materials, including bio-
mass and plastics.

The novel reactor uses mi-
crowave I.\!llltd F)Tl"\'lll to
rapidly convert wastes into
valuable products such as
highly porous carbonaceous
material (biochar) and bio-oil,
depending on the characteris
tics of the feedstock and oper-
ating conditions,

Current solid waste man-
agement practices primarily
involve incineration, biogas
plants or landfill disposal, of-
lenng Ilml'el’ nppm’lunllm
for recycling. Incineration,
while an alternative to land-
filling, often leads to signifi
cant environmental pollution
through the release of toxic
gases and ashes.

The microwave-assisted py-
rolysis technology developed

by TIT Bhubancswar represents
# promising solution 1o these
challenges.
"‘Microwave-assisted pyroly-
sis is a technology that pro
duces valuable end products
like biochar, bio-oil and syngas
inavery short amount of time,
meeting the urgent need for
sustainable waste manage
ment.” said Dr Remya
Neelancherry, the lead re-
scarcher of the project. "Our
research is focused on the fea-
sibility and applicability of
these end products across vari-
ous sectors, including agricul-
ture, transportation, and en-
ergy production. Indian
patent is granted on the men
tioned technology.” said he
Dr Neelancherry explains
the technology’s working prin-
ciples: “This emerging tech-
nology utilises microwave ra
diation to generate homoge-
neous heat within the feed-
stock, enabling efficient con-
version into valuable end prod-
ucts at a faster rate with pre.
cise control over reactions.
Furthermore, the reactor op-
crates entirely on solar power,
ensuring sustainability and
self-reliance without imposing

any additional energy de-
mands.’
This is a novel, mobile tech

nology requiring minimal
footprint area, capable of con-
verting waste at & rate of 10
kg/h into high-value end-prod-
ucts. The ease of mobility pro.

motes decentralised waste
management. Moreover, the
technology i carbon-neutral,
offering investors a direct op-
portunity to generate carbon
credits.

The end products of this
process, biochar and bio-oil,

have a wide range of applica-
tions, from healthcare to ag-
riculture and industrial appli
cations. Studies suggest that

The conversion of high-heat-
ing-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 chal
lenge.

This environment-friendly
technology can be imple-
mented by municipalities and
industrics scross various Joca-
tions within cities, offering
the potential to generate sig
nificant revenue with mini-
mal pollution compared 1o
incineration and other con-
ventional waste management
techniques.

"Depending on the waste
management needs, this tech-
nology can be implemented
in two forms: with a fixed bed
reactor or a fluidised bed re
actor. Research indicates
promising potential for this
technology to impact the al-
ternative energy market posi-
tively. We welcome investors

to explore this technology, en-

biochar could be a
replacement for coal while
bio-oil can serve as an alter-
native to petroleum products

suring | protec-
tion while fostering market
growth,” Dr Neelancherry
concluded.
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11T Bhubaneswar develops reactor for Sustainable Waste Management
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HIGHLIGHTS

Are search 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
7 + biomass and plastics.

w

Bhubaneswar: Are search 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, bic-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 environment-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 fluidised bed
reactor, he added.
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