
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. 
There are several projects by the National Highways Authority of India 
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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

(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.

Promotion of Fly Ash in Odisha

Various TPPs like NTPC, NALCO, Orissa Power Generation Corporation, SAIL, 
Hindalco, Jindal and TTPS present in the state, generate various amounts of 
fly ash. Therefore, the use of fly ash is being promoted by the state 
government. Fly ash based industries utilizing a minimum of 25% by weight 
of fly ash as base raw materials were included in the Priority Sector in the 
Orissa Industrial Policy 2001. The government is also promoting 
investments in new cement plants based on blast furnace slag and fly ash, 
which would be available in abundance due to large number of thermal 
power plants coming up in the state. 

Q:  What are your views on Waste 

Management in the industrial sector and 
the initiatives taken by Rourkela Steel 
Plant?

In the present context waste management has 
attained considerable significance, especially in 
Orissa, where environmental norms are strictly 
enforced. 

environment. Recycling technologies are urgently 
needed to reduce environmental impacts. 

There is an urgent need for taking various steps to 
encourage use of wastes. This should be done through 
a large awareness and demonstration initiative by 
waste producers encouraged by the Government 
also. Organization like Development Alternatives can 
play a great role in educating and spreading 
awareness on available technologies to utilise waste.

 Are there any specific steps to utilize the fly 

ash produced in RSP?

In Odisha and especially around Rourkela red clay 
bricks are still being used. The use of fly ash bricks 
needs to be promoted. While fly ash brick use is visible 
in many areas of Odisha especially the capital city of 
Bhubaneswar, this is not the case in Rourkela and 
nearby areas. Thus to enable large scale use of fly ash 
bricks large scale awareness is needed. Similarly there 
is a need to support training and capacity building for 
fly ash entrepreneurs. 

In this regard Rourkela Steel Plant will be more than 
willing to conduct awareness, demonstration and 
training programmes and provide raw material 
availability support to entrepreneurs willing to adopt 
fly ash brick manufacturing units.

Q:

Interview with Mr R K Nehru, Executive 
Director – Materials Management, Rourkela 
Steel Plant
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Presently the emphasis of Steel Industry in India is on 
solid waste management and zero waste discharge. 
New and existing plants are adopting available and 
new technologies to reduce and recycle waste 
generated. Simultaneously there is continuous R&D 
for developing new technologies to deal with the 
wastes produced by industrial units.   In this 
connection Research & Development Centre for Iron 
& Steel (RDCIS), Ranchi is playing a pioneering role in 
making available new technologies to deal with ever 
increasing wastes and fill the gaps. 

Rourkela Steel Plant, Rourkela regularly monitors air 
and water quality parameters both at plant and 
residential areas.  In order to control air pollution RSP 
has installed electrostatic precipitators, dust 
suppressions systems and scrubbers.  The waste 
water produced undergoes biological treatment 
before discharge. Land management is encouraged 
through dedicated sludge drying beds and hazardous 
waste collection pits. While there is a designated land 
for dumping wastes, most of the same remains 
unutilized. A small portion of fly ash and lime sludge is 
used by cement plants and fly ash brick 
entrepreneurs. 

 What steps can we take to mitigate the 
damage caused?

We have to focus on Sustainable Development. We 
need green technologies with minimal impact on the 

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

Siddhivinayak Brick Industry started its business in 2008 with a 

fixed chimney kiln (FC-BTK). However, Mr. Sushanto Badhai 

switched to the production of fly ash bricks in 2010 after he 

started facing labour issues. 

The raw materials were obtained from various sources. Fly ash 

was obtained from MSP Steel and Power Ltd. Sand was 

sourced from Ib river. Lime and gypsum were obtained from 

nearby areas. This unit is fully mechanized. Mr. Sushanto 

Badhai said,” We have mechanized pan mixers and 

mechanized pressing machines for brick production.” This unit 

produces 4000 bricks/day which are sold at the rate of Rs 2.50 

per brick in the market.

Workshop on Accelerating Low Carbon 
Pathways for Climate Change mitigation 
in India- Fly Ash Bricks

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

Fly Ash Notification

An awareness workshop on fly ash bricks was organized by Regional Industries 
Centre, Rourkela in association with Development Alternatives and Shakti 
Sustainable Energy Foundation, New Delhi on 12th October 2012 at Brahmani 
Club, Rourkela. 

This workshop was attended by over 100 participants along with various 
prominent personalities like the General Manager, RIC Rourkela, Executive 
Director (MM), Rourkela Steel Plant, Mr. Chhabada, GM Marketing-RSP, T. 
Nagaraju, AM NTPC Civil, Mr. S.N. Xess, AGM Environment RSP, A.K. Gouraha, 
DGM, CPPI SAIL, Mr. S.K. Thakur, DGM CPPI SAIL, Mr. V.K. Pandey, DGM NTPC-SAIL, 
Dr. P. Sahu, Assistant Director, Dalmia Institute for Scientific and Industrial 
Research, officials from different government departments like OSFC, IDCO, RIC 
Rourkela, DIC Jharsuguda and Sundergarh and the Presidents of Rourkela Chamber 
of Commerce and Industry, Orissa Assembly of Small and Medium Enterprises and 
District Small Scale Industries Association and General Secretary, Orissa Young 
Entrepreneurs Association, press and media, and entrepreneurs from Rourkela, 
Sundergarh and Jharsuguda.

Welcoming the guests, Mr. S. Hota, General Manager, RIC talked about the various 
schemes provided by the government. The Chief Guest, Mr. R.K. Nehru 
commended the efforts of DA for gathering a diverse range of stakeholders on a 
common platform. He stressed the need of awareness about these technologies. 
He urged the government to bring out suitable policies for the adoption of fly ash 
bricks.

Dr. Soumen Maity, Senior Programme Director, Development Alternatives talked 
about the status of brick industry in Asian and African countries. He highlighted the 
proactive policies in states like Orissa, Bihar, Delhi, etc. on promoting clean brick 
technologies and products. 

Mr. V.K. Pandey, DGM, NTPC-SAIL highlighted the initiatives taken by NTPC-SAIL for 
the easy supply of fly ash to various entrepreneurs free of cost. He stressed on the 
importance of quality control and that being the key to increasing the acceptance 
among customers. In this regard, NTPC has been spreading awareness by using fly 
ash in their own construction efforts. 

Mr J Vajir, President Rourkela Chamber of Commerce and Industry focussed on the 
economic viability of fly ash units and how schemes can contribute towards this, 
taking into account realistic expenses in present context. Mr. Pradush Mishra, 
President of District Small Scale Industries Association stressed the need of 
awareness generation and a favourable financial regime the entrepreneurs.

Dr. P. Sahu, Assistant Director, Dalmia Institute of Scientific and Industrial Research 
praised the fly ash technology saying that they are economically feasible and 
sustainable.

Service Providers like TARA Machines and Tech Services Pvt Ltd, Dass Engineering 
also attended this workshop. Mr. Kulamani Mishra, an existing fly ash 
entrepreneur recounted his experience of starting this enterprise. However, he 
was saddened by the limited market for fly ash bricks due to less awareness about 
the fly ash bricks.

This was followed by an open discussion with the entrepreneurs. Later on, 
entrepreneurs also visited an operating fly ash unit to learn about good practices in 
fly ash brick production technology and management.

Prime Minister’ 
Employment Generation Programme

(PMEGP)

ENTREPRENEUR
SPEAK

Mode of Utilization of Fly Ash in India
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M/S Siddhivinayak Brick Industry, Jharsuguda, Odisha
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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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