





ENVIRONMENTAL HAZARDS FROM\TRPTCOALASH

The generation and improper disposal of fly ash pose significant environmental, ecological, and public
health concerns. Unscientific dumping of fly ash can lead to:

5 Air pollution through the suspension of fine ash particles, causing respiratory and cardiovascular
issues in nearby populations.

Water contamination due to leaching of heavy metals into groundwater and surface water
bodies.

Soil degradation and loss of agricultural productivity in surrounding areas.

Land use concerns, as large tracts of land are occupied for ash ponds and disposal sites.

Therefore, scientific and large-scale utilization of fly ash is essential not only for reducing the
environmental footprint of thermal power generation but also for converting waste into a valuable
resource for sectors such as cement, construction, roads, and mine filling.




REGULATORY FRAMEWORKINENDTA

To address the growing environmental challenges associated with fly ash generation and disposal,
the Ministry of Environment, Forest and Climate Change (MoEF&CC) has implemented a series of
regulatory interventions and policy measures over the years.

The first comprehensive notification on Fly Ash Utilization was issued on 14th September 1999, laying
down mandatory provisions for its gainful use. This notification was subsequently amended through
notifications dated 27th August 2003, 3rd November 2009, and 25th January 2016, respectively.

Each amendment progressively expanded the scope of utilization, set time-bound targets, and
strengthened compliance mechanisms for thermal power plants and allied industries.

To streamline and consolidate all previous directives, the MoEF&CC issued a comprehensive Fly Ash
Notification on 31st December 2021, which came into effect from 1st April 2022 and Subsequent
amendments to this notification were issued on 30th December 2022 and 1st January 2024.
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Ash Generation Vs Ash Utilisation
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Fly ash is widely used as a supplementary
cementitious material in the production of cement
and concrete. When mixed with cement, fly ash
reacts with calcium hydroxide released during the
hydration of cement to form additional calcium
silicate hydrate (C-S-H), which enhances the
strength and durability of the concrete. The use of
fly ash improves workability, reduces permeability,
and increases resistance to chemical attacks such as
sulfate and alkali-silica reactions.




EEERSH NS REPLAUEMENT\OR \(EMENEEN-CON CRETE

Concrete:

Fly ash is extensively used as a partial replacement
for cement in concrete. When added to concrete, it

improves workability, reduces water demand, and
enhances long-term strength and durability.

Use of ultra-fine fly ash (UFA) enables high-

strength concrete exceeding 100 MPa, suitable for

demanding infrastructure.
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Geopolymer Concrete:

Geopolymers made from fly ash are an innovative
class of eco-friendly construction materials. In these
materials, fly ash reacts with alkaline solutions such
as sodium hydroxide and sodium silicate to form
a geopolymeric binder that replaces traditional
cement. Fly ash geopolymers exhibit superior
strength, durability, and chemical resistance, along

with significantly lower CO, emissions. They are
increasingly being explored for use in precast
elements, pavements, and structural applications
as a sustainable alternative to ordinary Portland
cement.

IIT Delhi demonstrated geopolymer concrete with
around 70% CO, reduction, and NTPC has built
demonstration roads at Ramagundam, Rihand,
Kahalgaon, and Farakka using this technique.




BOTTOM ASH T ILIES ATYON A5 AGGREGATE

Lightweight Aggregates

Fly ash can be used to produce lightweight

aggregates through processes such as sintering
or pelletization. These aggregates are used in
lightweight concrete, which is ideal for structural
components where weight reduction is important,
such as high-rise buildings and precast panels. The
resulting concrete offers good thermal insulation,
fire resistance, and ease of handling, while utilizing

fly ash helps minimize environmental waste.



Mt BEASATHONIN \ROA D\ CONSFRUEH DN

Roads and Embankments:

In road construction, fly ash is used to improve the
strength andstability of sub-base and embankments.
When mixed with soil and lime, fly ash enhances

the load-bearing capacity and reduces swelling in
expansive soils. It acts as a stabilizing agent that
helps in reducing the thickness of pavement layers
and overall construction cost. Fly ash can also be
used in asphalt paving and as a filler material

_—

Ash supply to Road projects from NTPC stations
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Fly Ash Bricks, Blocks, Tiles:

Fly ash is a key ingredient in the production of fly
ash bricks, which are an eco-friendly alternative
to traditional clay bricks. These bricks are made
by mixing fly ash with lime, gypsum, and sand,
followed by compression and curing. Fly ash
bricks have uniform shape and smooth surfaces,
high strength, and better thermal insulation
compared to conventional bricks. Additionally, their
manufacturing process saves topsoil.

Fly ash is increasingly used in the manufacture of
ceramic tiles, mosaic tiles, and paving blocks. When
mixed with other materials such as cement, sand,
and additives, it produces strong, durable, and
aesthetically pleasing tiles. These fly ash-based
tiles are cost-effective, lightweight, and offer better
resistance to wear and weathering.




BOTTOM ASHASREDLACEMENT O F/SANB-INA O NCRETE

Calcutta Electric Supply Corporation Limited(CESC),
in collaboration with SDG Consultants and with
technical guidance from Jadavpur University,
Kolkata, has developed an innovative process
technology for the use of coal bottom ash as a

partial replacement of natural sand in concrete,
particularly for road works and allied infrastructure.
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INVOVATIVETILS ATNONSASE ECTS BELOAL ASH

Soil Amendment:

Controlled application of fly ash improves soil texture, porosity, and nutrient content,
especially in barren or degraded lands. NTPC, in collaboration with the Indian Institute of Soil
Science (lISS), Bhopal, is running a long-term project on the “Use of Fly Ash in Agriculture for
Sustainable Crop Production and Environmental Protection.”

Mine Void Filling:

Stabilized fly ash slurry is used to reclaim abandoned mine voids, improving land usability and
enabling green belt development.













