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Fly Ash

The current global trends are focused on recovery of usable materials 
from waste as well as utilization of waste as raw materials whenever 
feasible in construction. Fly ash is a waste product from the 
combustion of pulverized coal in electricity power plants that faces an 
increasing production required for a large area for disposal. In the last 
few years the fly ash utilisation has grown in the country and the Indian 
Government has recently mandated coal or lignite-based thermal 
power plants to make 100% use of ash in an eco-friendly manner. Non-
compliance with the rule will invite plenty, which the Government has 
introduced for the first time based on the 'polluter pays' principle. Fly 
ash is mainly used in portland pozzolana cement and for 
manufacturing bricks. This acts as the major driver. Besides this, fly 
ashes also do not emit carbon or greenhouse gases into the 
atmosphere at the time of production and have additional 
environmental benefits. Various academic institutions, government 
and private stakeholders, and R &amp; D institutions are taking the 
task of promoting the use of fly ash in construction materials.

The most important thing about fly ash concrete is its performance, 
and it doesn't disappoint. Adding fly ash to the mix has the ability to 
improve concrete, because changing the composition of concrete can 
add strength and durability.In this edition of eMag Fly ash utlization in 
construction, Fly ash use in concrete, Fly ash in bricks and innovations in 
fly ash usage in India.

2February 2022  •  Constrofacilitator



3

Fly Ash in Concrete; Benefits
and Types

Fly ash in Construction -
Advantage, Application and Trend

Fly Ash Bricks; Advantages, Types and
Applications

News

Flyash innovation in the Indian market

04

08

13

10

14

04

10 14

08

   Constrofacilitator  •  February 2022



Fly ash in Construction - 
Advantage, Application and Trend

ur ing the last  few 

Ddecades, there has 
b e e n  a  d r a m a t i c 
increase in coal ash 
production in the world 
d u e  t o  i n c r e a s e d 

amounts of energy being generated by 
coal-fired power plants. The countries 
which are marching toward rapid 
industrialization such as India, are 
showing increasing demand for coal. 
Growing urbanization and growing pop-
ulation in the region have led to 
increasing demand for constructional 
activities. Improvement in the road con-

The main use of this product is in the for-
mation of Portland pozzolana cement 
and the other emerging use for the man-
ufacturing of bricks. Apart from the con-
servation of soil, the ash also does not 
emit pollutants during its production 
process and thus it also has environ-
mental benefits. Fly ash is the finely 
divided residue that results from the 
combustion of pulverized coal and is 
transported from the combustion 
chamber by exhaust gases. It is a fine 
powder that is a byproduct of burning 
pulverized coal in electric generation 
power plants. Fly ash is a pozzolan, a 

structions and steps adopted for ease 
in transport through building highways, 
etc has also led to high demand for fly 
ash thereby promoting growth of the 
global fly ash market. The use of fly ash 
as a pozzolanic ingredient was recog-
nized as early as 1914, although the 
earliest noteworthy study of its use was 
in 1937. Roman structures such as 
aqueducts or the Pantheon in Rome 
used volcanic ash or pozzolana (which 
possesses similar properties to fly ash) 
as pozzolan in their concrete. Since 
then its application has grown by leaps 
and bounds.

FLY ASH IN CONSTRUCTION
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substance containing aluminous and 
siliceous material that forms cement in 
the presence of water. When mixed 
with lime and water, fly ash forms a com-
pound similar to Portland cement. This 
makes fly ash suitable as a prime mate-
rial in blended cement, mosaic tiles, 
and hollow blocks, among other build-
ing materials. When used in concrete 
mixes, fly ash improves the strength 
and segregation of the concrete and 
makes it easier to pump. Fly ash is also 
recognized as an environmentally 
friendly material because it is a byprod-
uct and has low embodied energy. Fly 
ash comprises substantial quantities of 
silicon dioxide (SiO ) (both amorphous 2

and crystalline), aluminium oxide 
(Al O ), and calcium oxide (CaO), the 2 3

main mineral compounds in coal-
bearing rock strata. The components 
of fly ash vary greatly depending on the 
source and composition of the coal 
being burned.

Fly ash is produced by coal-fired elec-
tric and steam generating plants. Typi-
cally, coal is pulverized and blown with 

air into the boiler's combustion cham-
ber where it immediately ignites, gener-
ating heat and producing a molten min-
eral residue. Boiler tubes extract heat 
from the boiler, cooling the flue gas and 
causing the molten mineral residue to 
harden and form ash. Coarse ash parti-
cles, referred to as bottom ash or slag, 
fall to the bottom of the combustion 
chamber, while the lighter fine ash par-
ticles, termed fly ash, remain sus-
pended in the flue gas. Prior to 
exhausting the flue gas, fly ash is 
removed by particulate emission con-
trol devices, such as electrostatic pre-
cipitators or filter fabric baghouses. Fly 
ash is most commonly used as a 
pozzolan in  PCC appl icat ions. 
Pozzolans are siliceous or siliceous 
and aluminous materials, which in a 
finely divided form and in the presence 
of water, react with calcium hydroxide 
at ordinary temperatures to produce 
cementitious compounds.

Advantages of fly ash

Fly ash is mainly used in portland 

pozzolana cement and for manufactur-
ing bricks. This acts as the major driver. 
Besides this, fly ashes also do not emit 
carbon or greenhouse gases into the 
atmosphere at the time of production 
and have additional environmental ben-
efits. Its advantages includes;

Ÿ Cost-effective substitute for Port-
land cement.

Ÿ The use of fly ash concrete reduces 
CO .2

Ÿ Reduction in amount of coal com-
bustion products that must be dis-
posed in landfills

Ÿ It has good cold weather resis-
tance.

Ÿ It is a non-shrink material.
Ÿ Produces dense concrete/brick 

with smooth surface and sharp 
detail.

Ÿ Fly  ash concre te  has great 
workability as well and allows for a 
lower water-cement ratio for similar 
slumps compared to ordinary con-
crete. 

Ÿ Increases the water requirement of 
concrete mix.

FLY ASH IN CONSTRUCTION
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Ÿ Reduces the problems of cracks, 
permeability, bleeding etc.

Ÿ Reduces the heat of hydration.
Ÿ Produces various set times
Ÿ non-shrink material
Ÿ Produces dense concrete with a 

smooth surface and sharp detail
Ÿ Great workability
Ÿ Reduces heat of hydration

Applications of fly ash

Ÿ M a n u f a c t u r i n g  o f  Po r t l a n d 
Pozzolana Cement.

Ÿ Mass concreting, such as dams, 
retaining walls, pavements etc.

Ÿ Manufacturing of bricks, blocks, 
asbestos sheets, asbestos pres-
sure pipes etc.

Ÿ Flowable fill-in embankments, 
approaches of flyover, bridges etc.

Ÿ M a n u f a c t u r i n g  o f  h i g h -
performance concrete.

Ÿ Manufacturing of High Volume Fly 

Ash Concrete (HVFAC) 
Ÿ Preparation of Geopolymer con-

crete.
Ÿ Mass solid block. 
Ÿ Ready-mix concrete and precast 

applications. 
Ÿ Road Stabilization. 
Ÿ Water retaining structure. 
Ÿ Self-compacting concrete.
Ÿ Ready-mix concrete.
Ÿ Concrete block & pipe
Ÿ Mineral filler for asphalt roads
Ÿ Structural fill
Ÿ Waste stabilization/treatment
Ÿ Specialty applications

Trends in fly ash market

The major drivers of thel fly ash market 
are rise in global constructional activi-
ties and expansion of road networks 
owing to surge in road traffic density. 
Projects such as Smart Cities Mission 
and Atal Mission for Rejuvenation & 

Urban Transformation (AMRUT), and 
infrastructural development works, are 
anticipated to increase the usage of 
construction materials. Focusing on 
increasing the applications of fly ash is 
expected to offer new opportunities for 
the market growth. The market is likely 
to grow notably owing to the improving 
transportation systems and a wide 
range of major construction projects 
such as the building of dams, bridges, 
skyscrapers, roads, and others.

Conclusion

One of the major factors driving the 
demand for fly ash bricks is the 
increasing investments in the construc-
tion sector, especially in the developing 
countries of Asia Pacific region. There 
has been significant increase in the 
construction spending and the budget 
allocated for infrastructure and indus-
trial development have also been 

FLY ASH IN CONSTRUCTION
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increased, which in turn is projected to 
create traction for the fly ash bricks mar-
ket. The Asia Pacific market for fly ash 
majorly includes China, India, Japan, 
Australia, and Indonesia. Various mea-
sures have been undertaken by gov-
ernments of these countries for the con-
servation of energy and prevention of 
dumping fly ash into landfills and 
ponds, resulting in the increasing utili-
zation of fly ash and thus driving the 
market in this region.  The growing pop-
ulation in this region is placing a strain 
on the existing infrastructure and lead-
ing to the need for additional develop-
ments in the rail networks, residential 
buildings, and roadways. There is a sig-
nificant need to invest in additional 
infrastructure to reduce the gap in the 
existing and the required infrastructure 
in the region. 

FLY ASH IN CONSTRUCTION
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Fly ash bricks used in building construction

PPGCL inks MoU with Zaak Technologies to establish 
India's first Lypors pilot manufacturing plant

rayagraj Power Generation Com-

Ppany Limited (PPGCL) today an-
nounced that it has signed an 

MOU with ZaaK Technologies GmbH to 
jointly establish India's first Lypors pilot 
manufacturing plant at PPGCL.

Lypors is a sustainable sand material 
manufactured through a patented pro-
cess by upcycling a wide range of min-
eral wastes, including fly ash, pond ash, 
old-deposited ash, bauxite residue and 
is used to produce lightweight con-
crete, mortar, plaster, and other building 
products.

The partnership between the PPGCL 
and ZaaK would create a whole new 
industry of sustainable construction ma-
terial by reducing the consumption of 
precious natural sand resources. This 
will enable PPGCL to move rapidly to-
wards its goal of adopting sustainable 
practices in thermal power generation.

The partnership of PPGCL with ZaaK is 
in alignment with the Ministry of Environ-
ment Forest and Climate Change's draft 
notification, mandating 100 per cent 
ash utilization. The technology will en-

able the country to manage the gainful 
utilization of fly ash.

"We are happy to work with Zaak Tech-
nologies, and we are certain that Lypors 
will be a gamechanger in turning Ther-
mal Power ash into a useful and sustain-
able product. Our commitment to car-
bon neutrality and the circular economy 
will be strengthened even more as a re-
sult of this collaboration," said Mr.Vijay 
Namjoshi, Chief – Generation, Tata 

Power.

"With this partnership, we intend to sup-
port Tata Power in recycling industrial 
waste from their plant into high-value 
products, thereby assisting them in 
their efforts to reduce carbon footprint. 
Our technology will enable India to 
achieve its policy of complete utilization 
of ash, which is a big step in its journey 
towards sustainability," said Dr. A. Khan, 
CEO of ZaaK.

Source: thehansindia.com



bricks come in different types, with an array 
of diverse colors, textures, and sizes, each 
one having its unique characteristics. Fly-
ash brick is one most sustainable choices in 
this regard.

Fly ash bricks and used in the construction 
is used in construction for making fly ash 
bricks. It is obtained as waste material from 
modern thermal stations where a mixture of 
air and powdered coal is burnt. The fly ash is 
a fairly divided residue that results from the 
combustion of ground or powdered bitumi-
nous coal or sub-bituminous coals like lig-
nite and transported by the flue gases of 
boilers fired by pulverized coal or lignite. It 
is a by-product of many thermal power sta-
tions and other plants using pulverized coal 
or lignite as a source of heat for boilers. 

These bricks are manufactured by mixing 
Quarry Dust / River Sand, Stone aggregates 
less than 6mm in Size, Cement and Fly Ash. 
Normally the actual cement quantity re-
quired will be replaced with 10% to 20% 
Fly Ash. Any brick containing cement will in-
crease the heat inside the building . Fly Ash 
Bricks with plastering on both sides will 
again increase more Heat . 

Raw materials used for the manufacture of 
Fly ash bricks:

Ÿ Fly ash – which is the primary ingredi-
ent

Ÿ Sand or Stone dust – as fine aggregate
Ÿ  Lime – source of calcium carbonate 

which results in the bricks being called 
“Self-cementing bricks”

ihar state government would 

B
adopt a policy soon making 
the use of fly ash-based 
bricks in the construction of 
all government buildings 
mandatory, as part of its ini-
tiative to protect the fertile 

topsoil of arable and other land which is oth-
erwise used in the making of bricks. In the 
world of construction, bricks play a vital 
role. As we have progressed in technology, 
we have been able to develop a more ad-
vanced form of bricks. Traditionally, the 
bricks were made of clay. The history of 
bricks goes as far as 5000 BC. These pieces 
of ancient technology were used by Roman, 
Egyptian and Indian civilizations. Interest-
ingly, the bricks used by them are still intact 
and hold the architectural marvels. Today, 

Fly Ash Bricks; Advantages, Types and 
Applications

FLY ASH BRICKS
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Ÿ Gypsum – to enhance the fineness of 
the shape of the bricks

Ÿ Cement – to increase bonding and 
strength

Advantages of Fly ash bricks

Ÿ High strength, particularly no breakage 
during transport and use.

Ÿ The uniform size of bricks mortar re-
quired for joints and plaster reduces al-
most by 50%.

Ÿ Gypsum plaster can be directly applied 
on these bricks without a backing coat 
of lime enough.

Ÿ These bricks do not require soaking in 
water for 24 hours. due to lower water, 
penetration seepage of water through 
bricks is considerably reduced.

Ÿ They are light in weight and hence are 
very suitable for multi-floored build-
ings. This is because as the height of 
the buildings increase, the stress and 
tension on the foundation and struc-
ture increase too. With light bricks, this 
stress and tension are reduced mani-
fold.

Ÿ Fly ash bricks absorb less heat and con-
sidering the Indian climate, it makes it 
better when compared to clay bricks.

Ÿ From the cost front, it requires less mor-
tar during construction. Further, the ma-
chine that we provide requires less la-
bor too. Our machines are made keep-
ing in mind the costs associated with 

water wastage and raw material wast-
age too. You hence save in the break-
age front (15%), the plaster and joint-
ing front (15%) and curing and labor 
front (7%). So Q Green fly ash brick ma-
chines reduce the overall costs.

Ÿ The compressive strength is very high 
and they are less porous. They absorb 
less water and saves cost there, as well.

Ÿ It is environmentally friendly and 
hence allows your business to take a 
step towards sustainable develop-
ment. Q-Green machines are green ma-
chines too, that promote environmen-
tal protection and conservation. Pro-
duction of fly ash bricks requires no fos-
sil fuel and hence does not lead to the 
emission of green house gases.

Ÿ There is no pollution or environmental 
damage, as a result of which it has 
been put into the white category of 
products.

Ÿ Fly ash bricks are stronger, more uni-
form and denser as compared to clay 
bricks. While their mortar consumption 
is low, their wastage is only about 1% 
as against that of clay bricks which are 
about 10%.

Classification of fly ash bricks

Ÿ Clay- bricks
Ÿ Red mud bricks
Ÿ Sand bricks
Ÿ Lime bricks

Ÿ Lime/gypsum bricks

Uses of Fly ash Bricks

Fly ash bricks are used for the construction 
of various types of buildings such as:

Ÿ Factories
Ÿ Warehouses
Ÿ Power plants
Ÿ Homes
Ÿ High rise structures

Conclusion

One of the major factors driving the de-
mand for fly ash bricks is the increasing in-
vestments in the construction sector, espe-
cially in the developing countries of the Asia 
Pacific region. There has been a significant 
increase in construction spending and the 
budget allocated for infrastructure and in-
dustrial development has also been in-
creased, which in turn is projected to create 
traction for the global fly ash bricks market. 
Additionally, other numerous benefits such 
as low water absorption, light weightedness 
and other properties have added to the sig-
nificant popularity of fly ash bricks in the 
global market. Utilization of fly ash in manu-
facturing building materials has increased 
significantly due to its increasing availabil-
ity and massive environmental problems 
caused by the disposal of fly ash.
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ly ash improves concrete's 

Fworkability, pumpability, cohe-
siveness, finish, ultimate 
strength, and durability as 
well as solves many problems 
experienced with concrete 

today–and all for less cost. Fly ash, some-
times called flue ash, has been a popular 
supplementary cementitious material 
(SCM) since the mid-1900s. For most con-
crete producers, fly ash is an important 
ingredient in concrete mix designs. 

coal is pulverized and blown with air into 
the boiler's combustion chamber where it 
immediately ignites, generating heat and 
producing a molten mineral residue. 
Boiler tubes extract heat from the boiler, 
cooling the flue gas and causing the mol-
ten mineral residue to harden and form 
ash. Coarse ash particles, referred to as 
bottom ash or slag, fall to the bottom of 
the combustion chamber, while the 
lighter fine ash particles, termed fly ash, 
remain suspended in the flue gas. Prior to 

Depending on the application, the type of 
fly ash, specification limits, geographic 
location, and climate, fly ash can be used 
at levels ranging from 15% to 25% (most 
common) to 40% to 60% (when rapid set-
ting time is not required), reducing emis-
sions by roughly the same amount - and 
helping to keep concrete products at an 
affordable price.

Fly ash is produced by coal-fired electric 
and steam generating plants. Typically, 
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exhausting the flue gas, fly ash is removed 
by particulate emission control devices.

Fly ash benefit in concrete

Fly ash is a pozzolanic material. It is a 
finely-divided amorphous alumino-silicate 
with varying amounts of calcium, which 
when mixed with portland cement and 
water, will react with the calcium hydrox-
ide released by the hydration of portland 
cement to produce various calcium-
silicate hydrates (C-S-H) and calcium-
aluminate hydrates. Some fly ashes with 
higher amounts of calcium will also dis-
play cementitious behavior by reacting 
with water to produce hydrates in the 
absence of a source of calcium hydroxide. 
These pozzolanic reactions are beneficial 
to the concrete in that they increase the 
quantity of the cementitious binder phase 
(C-S-H) and, to a lesser extent, calcium-
aluminate hydrates, improving the 
longterm strength and reducing the per-
meability of the system. Both of these 
mechanisms enhance the durability of the 
concrete. The performance of fly ash in 
concrete is strongly influenced by its phys-
ical, mineralogical and chemical proper-
ties. The mineralogical and chemical com-
position are dependent to a large extent 
on the composition of the coal and since 
a wide range of domestic and imported 

coals.

For mix design purposes, fly ash itself 
should be considered like portland 
cement, except that the specific gravity 
for fly ash is different. The specific gravity 
of portland cement is typically 3.15, while 
the specific gravity of fly ash may range 
from 2.2 to 2.8, depending on fly ash com-
position. Therefore, if a certain percent-
age of cement is replaced with fly ash on 
a mass basis, simply multiply the initial 
portland cement quantity by the percent 
replacement. For some fly ashes, particu-

larly low calcium Class F fly ashes, higher 
replacement rates (1.2:1 up to 2:1) are 
required to maintain equivalent early con-
crete strength. The next modification to 
the concrete mix design involves the 
water content. Due to the particle shape 
of fly ash, the water demand is typically 
reduced, up to 5% less with Class F fly 
ash, and up to 10% less with Class C fly 
ash (this may also be accomplished by a 
partially lowered chemical admixture dos-
age). The final step, as with traditional mix 
designs, involves adjusting the aggregate 

FLY ASH IN CONCRETE
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It is highly economical

Use of Fly Ash is environmentally friendly as the waste materials from industries 
are effectively being used to create quality building materials

Fly Ash has very small particles which makes the concrete highly dense & reduces
the permeability of concrete. It can add greater strength to the building

The concrete mixture generates a very low heat of hydration which prevents 
thermal cracking

Fly Ash concrete is resistant to acid and sulphate attacks

The shrinkage of fly ash concrete is very less

The use of fly ash gives concrete good work ability, durability and finish

Benefits of Fly Ash in Concrete 

Ø

Ø

Ø

Ø
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content for proper yield. Simply sum up 
the aggregate, cementitious materials, 
water, and air volumes, subtract from 
27.0 ft3, and that amount should be 
added (or subtracted) with aggregate vol-
ume (typically fine aggregate is used for 
small modifications to mix design).

Advantages of Fly Ash in Concrete

The most important benefit is reduced per-
meability to water and aggressive chemi-
cals. Properly cured concrete made with 
fly ash creates a denser product because 
the size of the pores are reduced. This 
increases strength and reduces perme-
ability.

Today, there are at least two ways to 
make fly ash more beneficial: a dry pro-
cess that involves triboelectric static sepa-
ration and a wet process based on froth 
flotation. These procedures generally 
lower the carbon content and the LOI of 
fly ash. The cost of an additional storage 
bin should be easily covered by the reduc-
tion in the cost of the concrete and the 
added benefits to the concrete. Low-
carbon fly ash or the use of a better air-
entraining agent at a higher-than-usual 
addition rate can control the problem of 
freeze-thaw durability.

Advantages in Fresh Concrete

Since fly ash particles are spherical and in 
the same size range as portland cement, a 
reduction in the amount of water needed 
for mixing and placing concrete can be 
obtained. In precast concrete, this can be 
translated into better workability, result-
ing in sharp and distinctive corners and 
edges with a better surface appearance. 
This also makes it easier to fill intricate 
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shapes and patterns. Fly ash also benefits 
precast concrete by reducing permeabil-
ity, which is the leading cause of prema-
ture failure. The use of fly ash can result in 
better workability, pumpability, cohesive-
ness, finish, ultimate strength, and dura-
bility. The fine particles in fly ash help to 
reduce bleeding and segregation and 
improve pumpability and finishing, espe-
cially in lean mixes.

Advantages in Hardened Concrete

Strength in concrete depends on many 
factors, the most important of which is 
the ratio of water to cement. Good qual-
ity fly ash generally improves workability 
or at least produces the same workability 
with less water. The reduction in water 
leads to improved strength. Because 
some fly ash contains larger or less reac-
tive particles than portland cement, signif-
icant hydration can continue for six 
months or longer, leading to much higher 
ultimate strength than concrete without 
fly ash.

Two classes of fly ash are defined by Amer-
ican Society for Testing and Materials 
(ASTM) C618: Class F fly ash and Class C 
fly ash. The chief difference between 
these classes is the amount of calcium, sil-
ica, alumina, and iron content in the ash. 
The chemical properties of the fly ash are 
largely influenced by the chemical con-
tent of the coal burned (i.e., anthracite, 
bituminous, and lignite).[8] Not all fly 
ashes meet ASTM C618 requirements, 
although depending on the application, 
this may not be necessary. Fly ash used as 
a cement replacement must meet strict 
construction standards, but no standard 
environmental regulations have been 

established in the United States. Seventy-
five percent of the fly ash must have a fine-
ness of 45 µm or less, and have a carbon 
content, measured by the loss on ignition 
(LOI), of less than 4%. In the US, LOI must 
be under 6%.

The particle size distribution of raw fly ash 
tends to fluctuate constantly, due to 
changing performance of the coal mills 
and the boiler performance. This makes it 
necessary that, if fly ash is used in an opti-
mal way to replace cement in concrete 
production, it must be processed using 
beneficiation methods like mechanical air 
classification. But if fly ash is used as a filler 
to replace sand in concrete production, 
unbeneficiated fly ash with higher LOI can 
be also used. Especially important is the 
ongoing quality verification. This is mainly 
expressed by quality control seals like the 
Bureau of Indian Standards mark or the 
DCL mark of the Dubai Municipality.

Class "F" The burning of harder, older 
anthracite and bituminous coal typically 
produces Class F fly ash. This fly ash is 
pozzolanic in nature, and contains less 
than 7% lime (CaO).  Possessing 
pozzolanic properties, the glassy silica and 
alumina of Class F fly ash requires a 
cementing agent, such as Portland 
cement, quicklime, or hydrated lime - 
mixed with water to react and produce 
cementitious compounds. Alternatively, 
adding a chemical activator such as 
sodium silicate (water glass) to a Class F 
ash can form a geopolymer. 

Class "C" Fly ash produced from the burn-
ing of younger lignite or sub-bituminous 
coal, in addition to having pozzolanic 
properties, also has some self-cementing 
properties. In the presence of water, Class 
C fly ash hardens and gets stronger over 
time. Class C fly ash generally contains 
more than 20% lime (CaO). Unlike Class F, 
self-cementing Class C fly ash does not 
require an activator. Alkali and sulfate (SO 
4) contents are generally higher in Class C 
fly ashes.

The primary difference between Class C 
and Class F fly ash is the chemical compo-
sition of the ash itself. While Class F fly ash 
is highly pozzolanic, meaning that it 
reacts with excess lime generated in the 
hydration of portland cement, Class C fly 
ash is pozzolanic and also can be self 
cementing.



Vedanta Aluminium To Collaborate 
With Construction Industries For 
Fly-Ash, Bauxite-Residue 
Utilisation

NGT’s New Fly Ash Order Is First 
of Its Kind in Environmental 
Jurisprudence

Vedanta Aluminium Business, India’s largest pro-

ducer of aluminium and value-added products, will 

collaborate with cement, construction and infra-

structure industries for gainful utilisation of its by-

products fly-ash (a by-product in thermal power gen-

eration) and bauxite-residue (a by-product of pro-

ducing alumina from bauxite).

At a national-level webinar held today with global ex-

perts and participants from the cement industry, the 

company also sought interest from cement manu-

facturers for setting up integrated cement plants or 

cement clinker grinding / blending / processing units 

adjacent to its plants in Odisha and Chhattisgarh. 

Since aluminium is a continuous process industry, 

proximity to the company’s operations will give ce-

ment manufacturers a continuous supply of high-

quality fly-ash and bauxite-residue, save costs in-

curred on logistics, and provide access to emerging 

construction markets in eastern and central India. To 

k n o w  m o r e ,  p l e a s e  r e a c h  o u t  t o :  

info.wastetowealth@vedanta.co.in

Vedanta Aluminium’s webinar was attended by al-

most two hundred executives from the cement, con-

struction and infrastructure sectors.

In an unusual move, at a January 18 hearing on the 

matter of fly ash pond breach of Essar Power in 

Singrauli, the National Green Tribunal decided to 

club eight ongoing cases on fly ash mismanage-

ment and accidents filed between 2013 and 2020.

This is a significant acknowledgement of the coun-

try’s fly ash crisis and could usher in better regula-

tions to govern such infrastructure.

Fly ash is the powdery byproduct of burning coal, 

and is produced in copious amounts at coal-fired 

power stations. For a sense of the magnitude of this 

crisis, consider: thermal power plants across India 

generate nearly three-times more fly ash than the 

amount of municipal waste generated in the country 

per day.

From 2010 to 2020 alone, 76 coal ash pond inci-

dents were reported across the country. A particu-

larly catastrophic incident occurred on April 4, 2020, 

near Harrahawa village in Singrauli, Madhya 

Pradesh. Here, the embankment of a coal fly ash 

pond operated by Reliance Sasan Power collapsed, 

triggering an avalanche of ash slurry into Harrahawa 

and the neighbouring villages of Siddhikala, 

Sidhikhurd and Jhanjitola.

The ash avalanche buried everything in its path for a 

stretch of 6.5 km, including six people.
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n the last few years the fly ash utili-

Isation has grown in the country 
and the Indian Government has 
recently mandated coal or lignite-
based thermal power plants to 

make 100% use of ash in an eco-
friendly manner. Non-compliance with 
the rule will invite plenty, which the Gov-
ernment has introduced for the first 
time based on the 'polluter pays' princi-
ple. What is the govt mandate? As per 
the Government mandate, the obliga-
tion for achieving the ash utilization tar-

gets will be applicable from April 1 in 
three to five-year cycles. Whereas, the 
Plants will be allowed a time duration of 
10 years for making use of accumulated 
unutilized ash. As per the penalty 
regime, the non-complying Plants will 
have to pay environmental compensa-
tion of Rs 1,000 per tonne on the unuti-
lized ash at the end of each financial 
year. The amount collected by the Cen-
tral Pollution Control Board (CPCB) will 
be utilized for the safe disposal of 
unutilized ash and research work on 

the use of ash.

Fly ash is mainly used in portland 
pozzolana cement and for manufactur-
ing bricks. This acts as the major driver. 
Besides this, fly ashes also do not emit 
carbon or greenhouse gases into the 
atmosphere at the time of production 
and have additional environmental ben-
efits. Various academic institutions, gov-
ernment and private stakeholders, and 
R & D institutions are taking the task of 
promoting the use of fly ash in con-
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struction materials. The fly-ash market 
is segmented as follows, cement & con-
cretes, fills & embankments, waste sta-
bilisation, mining, oil field service, road 
stabilisation, and others. Asphalt con-
crete is a composite material made up 
of an asphalt binder and mineral aggre-
gate that is often used as a road sur-
face. Discussed below are different 
innovations taking place across the 
globe for utilisation in the civil engi-
neering sector.

Flyah innovation in the Indian market

Ready Mix Concrete with cementitious 
material and waste utlisation

Precise Conchem has recently intro-
duced their latest concreting solution 
Ready Mix Concrete (RMC) for concret-
ing in congested areas where the stor-
age of materials is not possible. It is a 
type of concrete that is mixed and pre-
pared in a dedicated factory or batching 
plant following the specification of the 
customer away from the site and deliv-
ered using a transit vehicle. Ready Mix 
Concrete also provides better durability 
due to the presence of proper process 
control and raw material monitoring.  
Its an on-demand and ready-to-use con-
creting solution manufactured accord-
ing to a set recipe and under a tech-

controlled environment to facilitate a 
precise and uniform mixture. Precise's 
Ready Mix Concrete is a feasible option 
for decreasing the workload on the con-
struction site and reducing the onsite 
work confusion. It is also an eco-friendly 
solution as it minimizes the noise and air 
pollution associated with the onsite con-
crete mixing process. On top of that, in 
RMC, a portion of cement can be 
r e p l a c e d  w i t h  s u p p l e m e n t a r y 
cementitious materials like ground gran-
ulated blast furnace slag(GGBS), Fly ash, 
Silica fume, which are the byproducts of 
the industrial processes and the reasons 
behind solid waste pollution.

Fly-ash and bauxite-residue utilisation

Vedanta Aluminium Business will collab-
orate with cement, construction and 
infrastructure industries for gainful utili-
sation of its by-products fly-ash (a by-
product in thermal power generation) 
and bauxite-residue (a by-product of pro-
ducing alumina from bauxite). The com-
pany also sought interest from cement 
manufacturers for setting up integrated 
cement plants or cement clinker grind-
ing/blending/processing units adjacent 
to its plants in Odisha and Chhattisgarh. 
Since aluminium is a continuous process 
industry, proximity to the company's 
operations will give cement manufac-

turers a continuous supply of high-
quality fly-ash and bauxite-residue, save 
costs incurred on logistics, and provide 
access to emerging construction mar-
kets in eastern and central India. Fly-ash 
and bauxite-residue, the two most volu-
minous by-products generated by the 
aluminium industry, can be used in 
cement and concrete manufacturing, 
providing cement manufacturers signifi-
cant benefits in terms of quality output, 
cost and sustainability. Fly ash can par-
tially replace cement in concrete (or be 
used to produce blended cement), sig-
nificantly improving durability and 
workability of cement. In cement manu-
facturing, every tonne of fly-ash used 
can help save around 700-800 kg of car-
bon emissions, 4.2 million KJ of energy, 
and 341 litres of water. Bauxite-residue 
can be a very useful additive in raw mix 
for cement clinkers. In line with its quest 
for fostering circular economy, in the cur-
rent fiscal alone, Vedanta Aluminium 
has aided in utilization of over 3 million 
tonnes of fly-ash and 26,000 tonnes of 
bauxite-residue in cement, bricks and 
infrastructure industries.

Geo-polymer aggregate from fly ash

NTPC Ltd, India's largest power pro-
ducer has successfully developed Geo-
polymer coarse aggregate from fly ash. 

FLYASH INNOVATION 
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The development will help in replacing 
natural aggregates reducing the 
impact on environment. NTPC's 
research project on production of Geo-
polymer coarse aggregate from fly ash 
has met the statutory parameters of 
Indian Standards and was confirmed by 
National Council for Cement and Build-
ing Materials (NCCBM). NTPC has suc-
cessfully developed Geo-polymer 
coarse aggregates as a replacement to 
natural aggregates. The technical 
parameters as per Indian standards for 
its suitability to use in concrete works 
were tested by NCCBM, Hyderabad and 
the results are in acceptable range. The 
development is NTPC's R&D achieve-
ment in expanding the horizon in ash 
utilisation. The Geo-polymer aggre-
gates finds its extensive usage in con-
struction industry turning the ash eco-
f r iendly.  These aggregates  are 
extremely environment friendly and 
does not require any cement for appli-
cation in concrete where the fly ash 
based Geopolymer mortar acts as the 
binding agent. The Geo-polymer 
aggregates will help in reducing carbon 
emission and has great potential for 
reduction of water consumption. The 
geo-polymer aggregates will help in 
reducing carbon emission and has 
great potential for reduction of water 
consumption, the official explained. 
According to one estimate, the require-
ment of aggregates for infrastructure 

development in the country is about 
2,000 million tonnes every year. The 
aggregate developed by NTPC-
Ramagundam from fly ash will help in 
meeting the demand to a great extent 
and will also reduce the impact on envi-
ronment caused by natural aggregates 
which require quarrying of natural 
stone.Eco-friendly cement made using 
waste such as fly ash and silica fumes.

Civil Engineering faculty at Jamia Millia 
Islamia (JMI), Delhi and Aligarh Muslim 
University (AMU), Uttar Pradesh has 
developed an environment-friendly ver-
sion of this material. It can replace 
around 5-20% of cement in the con-
struction process. The technology 
recently received a patent from the Pat-
ent Office, Government of Australia, 
and already has a patent from the Gov-
ernment of India. The formula for the 
green adhesive was invented by Dr 
Ibadur Rahman, Mohammad Arif, Pro-
fessor Abdul Baqi, Dr M Shariq, Er 
Mohammad Gamal Al-Hagri and Er 
Amer Saleh Ali Hasan.Dr Rahman 
started experimenting and decoding 
nano-based modified cement and con-
crete composite four years ago.

Fly ash, which consists primarily of 
oxides of silicon, aluminium iron and 
calcium, is a by-product of construction 
waste. Its particles can enter the lungs 
and trigger asthma, inflammation and 
immunological reactions. The JMI team 

has reused fly ash in the eco-friendly 
mixture, alongside micro silica fume 
and nano-silica fume. Micro silica fume 
is a by-product of silicon or ferrosilicon 
metal. “A major portion of our mixture 
consists of products that were other-
wise going to cause carbon emissions. 
The invention focuses on the effect of 
cement replacement with our mixture 
in a combination of two additives. The 
combination of micro and nano-silica 
fumes improves the mechanical prop-
erties of concrete and eventually the 
microstructure,” says Dr Rahman. Dr 
Rahman emphasises the durability of 
eco-friendly cement, which can be up 
to 25% more than that of conventional 
cement, depending on the propor-
tions. There are several additional 
advantages of this cement, such as 
restriction of the structural horizontal 
building expansion. In conventional 
concrete structures, if the columns are 
reduced to occupy less space, the 
strength will also decrease. However, if 
we add eco-friendly cement, then even 
if the dimension (width) of the building 
is reduced, the strength will be the 
same as desired.

Conclusion

The main use of this product is in the for-
mation of Portland pozzolana cement 
and the other emerging use for the 
manufacturing of bricks. Apart from 
the conservation of soil, the ash also 
does not emit pollutants during its pro-
duction process and thus it also has 
environmental benefits. The task of pro-
moting the use of this product in con-
struction materials is undertaken by vari-
ous stakeholders including government 
departments and ministries, and aca-
demic and R&D institutions. The Indian 
Government is also aiming to bring coal 
imports down to zero and mine one bil-
lion tons annually by 2023-2024 by 
opening up new coal mines and restor-
ing closed ones. Coal-power is critical 
to India's energy security and despite 
the Government's ambitious target of 
450 GW of renewable energy by 2030, 
coal will still contribute more than 50% 
to the country's power demand.

Source - Ntpc.co.in, bizcommunity, 
thebetterindia, business standard.Fly-ash and bauxite-residue utilisation
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