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Overview and Mission

The Bioremediation and Microbial Biotechnology (BMB) Area is committed
to providing green, sustainable solutions for environmental protection,
and developing cutting-edge technologies to boost the Indian economy.

We develop biobased solutions for industrial challenges, with a focus \
on the oil and gas sector, combining environmental responsibility with
commercial success.
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Our core objectives include:
«  Providing bioremediation for industrial pollutants

« Achieving enhanced oil and gas production
through advanced microbial technologies

«  Advancing bio-based products and sustainable
waste valorization practices

- Promoting the transition to a green economy
through strategic partnerships with industry and
research institutions
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Core Thematic Areas

Our expertise spans across several critical domains of biotechnology. Some of our noteworthy
contributions are enumerated here:

Energy and Carbon Management

We deliver advanced bio-based solutions to enhance energy recovery while reducing carbon footprint
across oil, gas, and coal sectors:

« Insitu bioconversion of carbon dioxide to methane in coalbed methane (CBM) wells through
stimulation of indigenous microbial consortia

. Biological enhancement of methane production in underground coal and gas reservoirs

+  Resident microbial enhanced oil recovery (MEOR) for improved hydrocarbon mobilization and
increased recovery factors

«  Biological prevention and control of paraffin (wax) deposition in oil well tubing, flowlines, and surface
facilities

«  Bio CCUS projects, enabling conversion of captured carbon dioxide into value added gaseous and
biochemical products

Bioremediation and Environmental Clean-up

+  Large scale remediation of hydrocarbon contaminated soil and oily sludge, including refinery,
upstream, and terminal sites

«  Customized bioremediation technologies for treatment of pharmaceutical residues, pesticides and
agrochemicals and other persistent organic pollutants (POPs), Site assessment and monitoring of
oil spill sites, including assessment and baseline studies, ecological risk evaluation, and restoration
planning.
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Industrial Biotechnology

Our industrial biotechnology platforms integrate microbiology, metagenomics, and process
engineering:

«  Industrial scale production of enzymes for energy, environmental, and manufacturing applications.

«  Development of biodegradable plastics using novel microbial strains identified through metagenomic
approaches.

«  Bioconversion of carbon dioxide into value added products via fermentation-based processes,
supporting circular bioeconomy initiatives.

Asset Protection and Integrity Management
We help protect critical energy infrastructure using ecofriendly biological approaches:
«  Prevention and control of microbial-induced corrosion (MIC) in oil and gas pipelines, etc.

«  Mitigation of paraffin deposition in oil well tubing and surface flowlines.

Microbial Ecology and Advanced Bio analytics

«  Microbial diversity analysis of natural and engineered ecosystems, including reservoirs, soils, and
wastewater.

- Application of high throughput sequencing and metagenomics for process optimization.

State of the art Bioreactor and Manufacturing Infrastructure

«  Fermentation Technology Research Centre (FTRC) equipped with bioreactors ranging from 3.2 to
15,000 litres for the development, scale-up, and commercialization of high-value products.

«  Production of high performance bacterial formulations for field deployment.

«  Capability to support pilot scale to industrial scale fermentation.

«  Quality controlled manufacturing aligned with industrial and environmental standards.
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Flagship Technologies and Facilities

Key Technologies/Products

« Oilzapper: A microbial
consortium of hydrocarbon
degrading bacteria for rapid,
large scale remediation of
oil contaminated soils and
sludge, commercialised
through ONGC-TERI Biotech
Limited (OTBL).

« Microbial enhanced oil recovery (MEOR): A cost effective
biotechnology for stripper wells that enhances crude oil sweep
efficiency at reservoir temperatures up to 90°C.

« Prevention of paraffin deposition in oil well tubing: A
biological solution that mitigates wax formation in tubing and
flowlines, improving flow assurance and reducing maintenance.

o Enhanced coalbed methane (CBM) production: Microbial
stimulation of coal seams to increase biogenic methane
generation from low productivity CBM reservoirs.

» Bioconversion of carbon dioxide to methane: A bio
methanation process that converts carbon dioxide into methane
using methanogenic microorganisms, supporting Bio CCUS
initiatives.
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Proven Impact and Completed Projects

Over the past three decades, the BMB area has integrated microbial technologies into real-world
applications:

International Success:

Bioremediation of oil contaminated sites (Nigeria and Guyana): Conducted field demonstration for
restoring the oil spill sites in Nigeria and Guyana.

Bioremediation of oil contaminated sites (Kuwait): Successfully executed a large scale soil
bioremediation project for Kuwait Oil Company (KOC). TERI remediated 217,000 m? of oil
contaminated soil, restoring the site for productive utilization and enabling the resumption of oil well
drilling operations in the rehabilitated area.

Antimicrobial resistance [AMR (Indo-Hungry)]: Monitoring, control, and mitigation—on the
occurrence, fate, and transport of antimicrobial resistance genes.

Microbial fuel cells (MFCs) and bioelectrochemical systems (Indo—Korea): The MFCs for wastewater
treatment and energy generation, development of next-generation bioelectrochemical systems.

National Success:

Commercialization of Oilzapper, microbial enhanced oil recovery (126 oil wells) and prevention of
paraffin deposition in oil well tubing (317 oil wells) developed by TERI through OTBL.

Oil spill site restoration: Successfully completed the in-situ bioremediation of 42,653 m® of
contaminated soil for Qil India Limited (OIL) in Assam and Arunachal Pradesh.

Remediation of synthetic rubber-contaminated soil: Executed remediation of contaminated soil at
Indian Synthetic Rubber Private Limited (ISRPL), Panipat.

Remediation of polymer contamination: Successfully completed the remediation of polymer
contamination of Brahmaputra Cracker and Polymer Limited (BCPL, Assam).

Assessment, feasibility, and demonstration of oil spill contaminated sites at Chennai Petroleum
Corporation Limited.

Explosive waste remediation: Developed field-deployable bioformulations that effectively degrade
trinitrotoluene (TNT) and Royal Development Explosive (RDX) (sponsored by Defence Research and
Development Organization or DRDO).

CBM enhancement: Demonstrated technology in 15 CBM wells with a two-four folds enhancement in
methane production at the Jharia, Bokaro, and Raniganj CBM blocks.



Ongoing Research and Future Frontiers

«  Emergent pollutants: Addressing microplastics (MPs) in
wastewater through biodegradation and nanomaterials in
collaboration with Indian Institute of Technology (IIT) Delhi
and funded by the Department of Biotechnology (DBT).

«  Persistent organic pollutant (POPs): R&D for the degradation of
polychlorinated biphenyls (PCBs) using specialized anaerobic
and aerobic bacterial consortia.

«  Climate mitigation: Research into carbon dioxide sequestration
to produce platform chemicals for the plastics and textile
industries.

- Oilfield innovation: Lab-scale success in the biodegradation
of polymer lumps (polyacrylamide (PAM)/partially hydrolysed
polyacrylamide (HPAM) used in Barmer oilfields, with field
demonstrations planned.

CBCB Empanelment -

«  TERI has been empanelled by the Central Pollution Control
Board (CPCB) for executing remediation projects, recognising
its expertise in environmental restoration.

Awards and Recognitions Do DAY
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Award (2018): For enhanced biological '\ Yiondo it
methanation technology. V‘ :
« Innovation Award at Urjavarta 2025 Conclave !

& :
2025, organized by the Directorate General e

of Hydrocarbon: For research on enhanced
microbial methane production in CBM wells.




Key Sponsors

Oil and Natural Gas Corporation Limited
(ONGC)

Centre for High Technology (CHT)-
MoPNG

ONGC Energy Centre (OEC)

QOil India Limited (OIL)

ONGC-TERI Biotech Limited (OTBL)
Institute of Reservoir Studies (IRS), ONGC

Chennai Petroleum Corporation Limited
(CPCL)

Tata Consultancy Services (TCS)
Department of Biotechnology (DBT)

Department of Science and Technology
(DST)

Department of Scientific and Industrial
Research (DSIR)

Centre for Fire, Explosive, and
Environment Safety (CFEES), DRDO ONGC

Essar Oil and Gas Exploration and
Production Limited (EOGEPL)

Indian Oil Corporation Limited (IOCL)
Indian Synthetic Rubber and Polymer
Limited (ISRPL)

Brahmaputra Cracker and Polymer
Limited (BCPL)
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In-situ bio-stimulation for enhanced biological
methane production and its effect on the
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A review on sustainable slow-release N, P, K
fertilizer hydrogels for smart agriculture. 2024.
ChemPlusChem, 90 (3): €202400643

Omics-based exploration of potential soil
microorganisms for sustaining the productivity of
soybean: prospects and challenges. 2025. Springer
Nature

Molecular interactions of mycobacterial
transporters for novel antimicrobial strategies.
2025. Journal Experimental Biology and
Agricultural Sciences, 13 (1): 59-71

Study of occurrence, abundance, and
characterization of microplastics in wastewater
treatment plant in New Delhi, India. 2025.
Environmental Monitoring and Assessment, 97: 791
(Impact Factor: 3.1)

Role of microbes and microbial consortium for
degradation of PAHs (book chapter).

In: Recent Advances in Polycyclic Aromatic
Hydrocarbons: Contamination, Toxicity, and
Bioremediation Approaches. 2025. CRC Press, Taylor
and Francis Group
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