
Fly Ash Technology in India

Fly Ash Utilisation

Background

Clay fired bricks form the backbone of the 

construction industry which is estimated to be at 
1USD 70.8  billion . There is a rapid increase in the 

demand of bricks in infrastructure and housing 

sector. However the brick firing technologies used 

in India are energy intensive and resource efficient. 

It contributes to 22% of the total carbon-di-oxide 

emissions apart from particulate emissions. Fertile 

top soil is also utilized for the production of bricks. 

In lieu of these shortcomings building materials 

made of fly ash are gaining importance.

Fly ash is one of major wastes generated during 

combustion of coal in thermal power plants (TPP). 

Fly ash, captured by electrostatic precipitators 

(ESP) refers to the fine powder formed from the 

mineral matter in coal during its combustion, 

consisting of the non-combustible matter plus a 
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small amount of carbon that remains from 

incomplete combustion. 

In 2010, TPPs accounted for 63% of the total 

installed capacity of the country for electricity 
2generation . TPPs use low grade coal producing a 

large amount of ash. In 2008, approximately 150 

million tonnes of pulverized ash was generated from 

TPPs. As the power requirements of the country 

goes up, the amount of waste produced will also 

increase enormously creating problems for its safe 

disposal due to lack of adequate disposal facilities. It 

is also a source of air and land pollution. 

The Government of India along with various R&D 

organizations have actively been researching the 

best possible means to utilize fly ash. The ‘Fly Ash 

Mission’ was initiated by the Department of Science 

and Technology under Technology Information, 

Forecasting and Assessment Council (TIFAC). This 

mission promotes fly ash utilization by demonstration 

of coal ash related technologies ensuring their large-

scale adoption. 

Fly ash can be used as raw materials in the construction sector for roads, 

embankments, dams, dykes and building materials. It can be used in 

Portland cement to enhance its strength. It is also used in Cellular Light 

Weight Concrete (CLC). Bricks made from fly ash are gaining immense 

popularity continuously. Fal-G bricks are made of fly ash-lime-gypsum. The 

advantages of fly ash bricks include high strength, low water absorption, 

uniform shape etc. Plants using this technology don’t require 

environmental clearance from MoEF since they are likely to be micro/small 

scale enterprises. However, they do need to obtain No Objection 

Certificate from the respective State Pollution Control Boards. It has a 

payback period of around 2 years. Thus, it is also attractive from a financial 

point of view.

Strength of the fly ash bricks can be engineered by varying the 

compositions of the raw materials. Bureau of Indian Standards have also 

formulated specifications for clay fly ash bricks. IS: 12894: 1990 and IS: 

13757:1993 provides specifications for fly ash lime building bricks. 

Successful Utilisation of Fly Ash

Fly ash has been successfully utilised in various projects in India. One of the 

most publicized projects is the Bandra-Worli Sealink project. In 

Vishakhapatnam, scientists of Institute of Solid Waste Research and 

Ecological Balance (INSWAREB) have constructed their own buildings using 

fly ash bricks. After tsunami, DA and TARA set up 2 brick production centres 

using fly ash at Kilinjalmedu and Kottucherrymedu in Tamil Nadu for large 

scale production of bricks for their post tsunami reconstruction project. 
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China dominates the global brick production. The estimated brick production is 
71000 billion bricks per year . In China, 95% of brick supply and 70% of brick demand 

are in rural areas. Since the economic reform, China’s economy has been growing at 
an increasing rate. This has led to an increase in building constructions and the high 
demand and production of bricks. This has led to other problems such as soil loss, air 
pollution and wastage of energy. To promote energy efficiency in construction, the 
government initiated a ban on solid clay bricks in 2000. Other building materials like 
hollow and extruded bricks as well as bricks made from fly ash produced in power 
plants were encouraged to be used by the government.

China is heavily dependent on thermal power. Its installed capacity had exceeded 
8900 million kilowatts by September 2010 . With the generation of power comes the 

additional problem of utilization of fly ash waste being produced from burnt coal. 
Almost half of the fly ash being produced in the country is used for agriculture and 
mine filling. A large quantity is also used for infrastructure facilities. Since 1997, in 
Shanghai City and Nanjing City of Jiangsu Province, the produced fly ash was 100% 
reused, mostly in earthwork of road construction, wallboard materials and cement 
production. A massive amount of fly ash based concrete has been used in the Great 
Three Gorges dam project known as the largest hydroelectric project in the world.

VSBK in China

There are several projects by the National Highways Authority of India 

(NHAI) which are using fly ash like the Durgapur Expressway, Haldia Port 

Connectivity project, Nizamuddin bridge road embankment. ACC has 

constructed demonstration roads at its Greater Noida and Faridabad ready- 

mix plants and Tikaria-Amethi.

Radioactivity in Fly Ash

Radioactivity in fly ash is an emerging issue. U.S. Geological Survey noted 

that radioactivity of typical fly ash is not significantly different from that of 

more conventional concrete additives or building materials such as granite 

or red brick. A 1-5% increase in natural radioactivity was observed in a 1 km 

area around coal power plants in a study conducted in USA from 1975-
31985  . Therefore, they concluded that fly ash is not radioactive. There have 

been some contradicting views also. A research paper published in the 

journal of Indian Academy of Sciences by a doctoral student claimed that 
4the fly ash from Kolaghat TPP has high levels of radioactivity . Another 

article published by Scientific American states that ash carries in the 

surrounding environment 100 times more radiation than nuclear plant 

producing the same amount of energy. Techno Market Survey on Fly Ash 

bricks by TIFAC gives relevance to designing applications of fly ash products.

Sources of Fly Ash in Bihar

The scope of fly ash utilization in the state of Bihar is limited to the regions 

around power plants. There are only 3 power plants (Muzzafarpur thermal 

power station, Barauni thermal power station and Kahalgaon super 

thermal power project). Currently fly ash technology is being used on a pilot 

basis by NTPC in Kahalgaon, Bhagalpur district. These bricks are not being 

sold for private and public use but used by NTPC for their own construction. 

Q:  What are your views on waste 

management in the industrial sector?

NTPC has been managing waste in the best 

possible way at its plants. Biomedical wastes are 

being disposed of as per guidelines. Wastes after 

collection in different buckets are disinfected in 

autoclave and treated waste is buried in an 

identified pit.Our Kahalgaon Hospital has been 

awarded withSwarn Shakti Award for “Best 

Health Services’ for the year 2010-11. Sewage 

Treatment Plants have been installed to reuse 

STP effluents in horticulture and plantation. A 

time bound action plan has been chalked out for 

construction of separate pits with proper 

fencing for disposal of bio-degradable and non 

ash bricks per day). NTPC has also been arranging 

workshops to promote use of ash in bricks 

manufacturing & Kishan Melas to promote use of ash 

to increase agricultural yield. NTPC has installed dry 

ash extraction system at its most of thermal stations 

for evacuation of dry fly ash in order to enhance ash 

utilization through railway rakes and bulkers. We are 

issuing fly ash free of cost to small entrepreneurs. 

 What are the challenges NTPC faces in 

ensuring that fly ash is being seen as a resource 

rather than a waste material?

Agencies like clay fly ash product manufacturing units, 

Central and State road construction agencies, Public 

Works Dept and agencies engaged in backfilling or 

stowing of mines in the 100 km radius are not lifting 

ash from thermal power stations due to 

transportation cost. Government support is required 

to enforce the gazette notification of 2009. This is the 

major challenge in utilization of ash. Considering 

various usage of ash, ash is certainly a resource, not a 

waste material.

Q:

Excerpts of interview with RSP Gupta, Deputy 
General Manager (AUD), NTPC
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bio-degradable domestic waste. Stations have made 

provisions for proper storage and timely disposal of 

hazardous wastes such as lube/transformer oil & 

batteries etc. Kahalgaon Power Station has achieved 

zero discharge. 

 What are the initiatives NTPC is taking to 

ensure the utilization of fly ash?

NTPC has been taking /have taken various initiatives 

for utilization of fly ash. NTPC Farakka has been 

supplying dry fly ash to M/s Ambuja Cement Ltd under 

long term agreement. North east based cement 

manufacturing   companies along with cement 

manufacturing companies in Bangladesh are lifting fly 

ash from NTPC/Farakka & Kahalgaon. Pond ash of 

Farakka is being used in road widening (NH 34). Ash is 

being used in filling of low land area as well as waste 

land development. Dry fly ash is being used by local fly 

ash brick, blocks & tiles manufacturers. NTPC has also 

installed machines for manufacturing of fly ash bricks 

(Farakka STP has three pilot ash brick manufacturing 

machines with each unit having capacity to produce 

7,000 bricks per day. Similarly Kahalgaon STP has six 

ash brick manufacturing machines producing 7,000 

Q:



Recognizing the importance for restricting the 
excavation of top soil for manufacture of bricks and 
promoting the use of pulverized fuel ash (PFA) in brick 
making, Government of India has taken several 
measures. Fly Ash Mission is one such programme 
commissioned in 1994 by the Government of India 
through Department of Science and Technology 
(DST). DST acted as the nodal agency and Technology 
Information and Assessment Council (TIFAC) acted as 
the implementing agency. The mission propagates 
various developments in the area of fly ash utilization 
carried out by the R&D institutes in India. 

The utilization of Fly Ash during 1993-94 was one 
million tonne only as against a generation of 40 
million tonne. The concerted efforts during the 
Mission Mode period (August 1994 – March 2002) 
turned around fly ash from a “waste material” to a 
“resource material”. Utilization of fly ash increased to 

5the level of 22 million tonne per year . A number of 

technologies were developed, demonstrated in the 
field along with user agencies, standards and 
specifications were prepared/ updated and statutory 
measures were also taken during the said period. 
Major stakeholder agencies from: R&D, academia, 
industry, power producers, Ministries/ Departments 
and other Governments agencies of Central / State 
Governments, Regulatory bodies as well as user 
agencies participated in this effort. Fly ash was added 
as a new discipline for research and management at 
m a n y  i n s t i t u t i o n s / a g e n c i e s  a n d  w a s  
strengthen/enlarged at many others.

The Mission was converted into a programme called 
Fly Ash Utilization Programme (FAUP) in 2002. In 
2007, the programme was shifted to Dept. of Science 
and Technology (DST). 

With the Ministry of Environment and Forests (MoEF) 

permitting the sale of fly ash since November 2009, 

there is greater interest among power generators to 

exploit fly ash as a commercial resource. NTPC, for 

example, has started trading of fly ash through its 

subsidiary, NTPC Vidyut Vyapar Nigam Limited, with a 

target of 4.5 million tonnes fly ash trading by 2013-

14. 

It also lead to a number of initiatives by all, of their 

own as well as with support and guidance of Fly Ash 

Mission. Due to the persistent efforts of fly ash 

mission, the utilization of fly ash increased from a 

mere 3% in 1994 to 27% in 2003-2004 to 46% in 2006-

2007. The present utilization has crossed the 50% 

mark.  Concerned by the increasing amount of fly ash 

and blast furnace slag that would be generated by 

upcoming thermal and steel plants, the government 

in Odisha set up an Odisha Fly Ash and Blast Furnace 

Slag Mission to recycle the industrial waste in 2007. A 

core group was constituted to finalize an action plan 

and operational strategy for efficient and optimum 

utilization of fly ash and blast furnace slag in the state.

The PMEGP was launched in 2008 and is a credit linked subsidy programme for 
generation of employment opportunities through establishment of micro enterprises in 
rural and urban areas. 

The upper limit of the cost of project that could be set up in the manufacturing sector is 
Rs. 25 Lakh. At the state level, schemes will be implemented through State Directorates 
of Khadi and Village Industries Commissions (KVIC) and Boards (KVIB), State and District 
Industries Centres (DICs) in rural areas. In urban areas, the scheme will be implemented 
by the DICs. 

15% subsidy is offered to general category in urban areas and 25% in rural areas. On the 
other hand, the rate of subsidy of special category beneficiaries including SC, ST, OBC, 
physically handicapped, minorities etc in urban areas is 25% and 35% in rural areas. By 
2011-2012, the scheme aims to generate an estimated 37.38 lakh jobs and the total 
outlay for subsidy under the PMEGP is Rs. 4485 crore. This scheme caters to VSBK and 
flyash units.

For setting up of project costing above Rs.10 lakh in the manufacturing sector and above 
Rs. 5 lakh in the business or service sector, the beneficiaries should possess at least VIII 
standard pass educational qualification and be above 18 years of age. Self Help Groups 
(SHGs) including those belonging to BPL, institutions registered under Societies 
Registration Act, 1860, production cooperative societies, charitable trusts and existing 
Units under PMRY, REGP or any other scheme of Government of India, or State 
Government and the units that have already availed Government Subsidy are also 
eligible for availing PMEGP. However, there will be no income ceiling for assistance for 
setting up projects under PMEGP

To avail this scheme, one must contact the State Khadi and Village Industries Boards, 
State District Industries Centres, NGOs, Panchayatiraj Institutions, concerned 
Departments and Directorates.

Fly Ash Mission

Budha Pavers and Tiles Pvt Ltd is the first Fly Ash Unit in Patna, 

Bihar. According to Vikas Kumar, the owner of Budha Pavers, 

“We decided to set up a Fly Ash unit because of red brick 

quality and supply issues which we were facing.” Also, there is 

a Supreme Court notification that states that red bricks will be 

banned in a 100 km radius of any Thermal Power Plant. 

NTPC will soon have a power plant at Barh. Currently, they are 

getting Fly Ash from NTPC, Kahalgaon. Although the 

transportation charges for flyash are high and the profit 

margin is reduced, they are finding it economically viable. 

They have set up a fully automatic Fly Ash technology from 

Gujarat and currently they are receiving a very good response 

from customers both private and government. 

Bihar to have a Chain of 
Cement Factories: Nitish Kumar

Dr. Soumen Maity, Aditi Jha, Kriti Nagrath, 
D. Varsha, Anjali Nambissan

Fly Ash Notification

The Economic Times, August 5, 2012

Bhabua/Biharsharif: Bihar will have a chain of cement factories in the time to come 
in the backdrop of availability of abundance of raw materials like fly ash, Chief 
Minister Nitish Kumar said today.

"There is abundance of fly ash and other raw materials required for production of 
cement....more fly ash will be generated from a number of power plants coming up 
across the state," he said at a function here.

The chief minister reiterated his government's effort to boost industrial activities 
in Bihar and said that it had taken a number of initiatives to attract private 
investment for industrial development and set up an Industrial Investment 
Promotion Council for the purpose.

Soon an Investment Commissioner will sit in Mumbai to invite private investors for 
setting up industrial units in Bihar, Kumar said and exuded confidence that as many 
as 600 industrial units with investment of Rs 600 crore would be set up in the state 
in time to come.

Prime Minister’ 
Employment Generation Programme

(PMEGP)

ENTREPRENEUR
SPEAK

Mode of Utilization of Fly Ash in India
6 from April 2011-September 2011

Vikas Kumar from Budha Pavers and Tiles Pvt. Ltd
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6 A Report on Fly Ash Generation at Coal/Lignite Based thermal Power 
Stations and its Utilization in the Country for 1st Half of the Year 2011-12: 
Central Electricity Authority, New Delhi

In order to protect the environment, conserve top soil and promoting the 
utilisation of fly ash in the manufacture of building materials and in 
construction, the Government of India issued a notification published in 
Gazette of India, Part II, Section 3, sub section (ii) vide S.O. 763(E) dated 14 
September 1999. It issued directives for proper utilization of fly ash 
discharged from coal or lignite-based thermal power plants (TPPs). The fly 
ash notification was later on amended in 2003, 2007 and 2009.

According to it, every construction agency engaged in the construction of 
buildings within a radius of 100 km from a coal or lignite based TPP shall use 
only fly ash based products for construction, such as: cement or concrete, fly 
ash bricks, blocks or tiles or clay fly ash bricks or similar products or a 
combination or aggregate of them, in every construction project. Minimum 
percentage of fly ash used in fly ash bricks, blocks, tiles etc should be 50% of 
total input materials. It should also be used for compaction and reclamation 
of land. No organization in a 100 km radius from a TPP should undertake 
construction for roads or flyover embankments with top soil. 

Every TPP shall make available atleast 20% of dry ESP fly ash free of charge to 
manufacturing units. Central and State Government Agencies, State 
Electricity Boards, NTPC and the management of the thermal power plants 
shall facilitate in making available land, electricity and water for 
manufacturing activities and also provide access to the ash lifting area. This 
will promote and encourage setting up of ash-based production units 
proximate to the area where ash is generated by the power plant. All 
government agencies including Central Public Works Department and State 
Government agencies concerned with construction activities shall make 
provisions for the use of fly ash based products or aggregates of them in the 
schedule of approved materials and rates. All Financial institutions and 
agencies which fund construction activities shall include a clause in their 
loan or grant document for compliance of the provisions of this notification.
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