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Abstract - It is estimated that in INDIA 180 billion tons of common burnt clay bricks are consumed annually approximately 
340 billion tons of clay about 5000 acres of top layer of soil dug out for bricks manufacture, soil erosion, emission from coal 
burning or fire woods which causes deforestation are the serious problems posed by brick industry.One the other side our 
country is highly dependent on the coal for generation of electricity, during the process the coal powder left as a residue 
which is quite harmful to the environment as well as living being and that waste residue is termed as “Fly ash”.Since fly ash 
is being accumulated as waste material in large quantity near thermal power plants and creating serious environmental 
pollution problems, its utilization as main raw material in the manufacture of bricks will not only create huge opportunities 
for its proper and useful disposal but also control environmental pollution to a greater extent in the surrounding areas of 
power plants For the construction works bricks are regarded as the most important material, so bricks made up of 100% fly 
ash has been introduced. So this paper deals with the manufacturing process and test of such bricks, the introduction of such 
bricks are termed as flash bricks whereas flash bricks can be extensively used in all building constructional activities similar 
to that of common burnt clay bricks. The flash bricks are comparatively lighter in weight and stronger than common clay 
bricks. 
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I. INTRODUCTION 
 
Brick is one of the most important materials for the 
construction industries. The conventional method of 
bricks production has brought undeniable 
shortcomings. The consumption of earth-based 
materials as clay, shale and sand in brick production 
resulted in resource depletion, environmental 
degradation, and energy consumption. Virgin 
resources are mined from riverbeds and hillsides to 
service brick industry leaving mines areas 
unreclaimed. Environmental degradation 
accompanies such mining activities with air pollution 
and remains after the mines cease operations, leaves 
scars on the landscape. The brick was anciently 
produced by mixing the virgin resources, forming the 
bricks, drying them and then firing them [1].Fly ash 
is the by-product of coal combustion collected by the 
mechanical or electrostatic precipitator (ESP) before 
the flue gases reach the chimneys of thermal power 
stations in very large volumes. All fly ash contain 
significant amounts of silicon dioxide (SiO2), 
aluminum oxide (Al2O3), iron oxide (Fe2O3), calcium 
oxide (CaO), and magnesium oxide (MgO) however, 
the actual composition varies from plant to plant 
depending on the coal burned and the type of burner 
employed. Fly ash also contains trace elements such 
as mercury, arsenic, antimony, chromium, selenium, 
lead, cadmium, nickel, and zinc [2]. 
 
The principle source of energy in India is the coal and 
it will remain the major source of thermal power for 
the next few decades. Nearly 65% power in India is 
generated through thermal power plants (TPP). The 
high ash content of Indian coals (30% to 40%) is 
contributing high volumes of fly ash. It is estimated at 
present nearly 160 million ton fly ash is produced 

every year. Since fly ash is being accumulated as 
waste material in large quantity near thermal power 
plants and creating different serious environmental 
pollution problems, its utilization as main raw 
material in the manufacture of bricks will not only 
create sample opportunities for its proper and useful 
disposal but also help in reduction of environmental 
pollution control to a greater extent in the 
surrounding areas of power plants. In view of 
superior quality and eco-friendly nature the 
government support the fly Ash Bricks, as in 2014 
according to order of ‘’The Supreme Court Of 
INDIA’’ it is illegal to use red burnt clay bricks in the 
construction activities. About 150 million ash bricks 
have been manufactured and used in house 
consumption [3]. 
 
Fly ash is finely divided residue resulting from the 
combustion of powdered coal, transported by the flue 
gases and collected by electrostatic precipitators. Its 
proper disposal has been a cause of concern since 
long, which otherwise leads to pollution of air, soil 
and water. The disposal and utilization of this fly ash 
is a matter to ponder. The World Bank has cautioned 
India that by 2015, land disposal of coal ash would 
require about 1000 Km2 of land. To overcome this 
problem and to encourage the utilization of fly ash, 
Government of India in 2003 made it mandatory to 
use at least 25% fly ash with soils on weight to 
weight basis for manufacture of bricks within a radius 
of 100 Km from coal or lignite based thermal power 
plants. Several researchers and organizations have put 
forward the methods for use of fly ash in brick 
making. For last several decades attempts are being 
made to find a suitable method for the disposal and 
proper utilization of fly ash [8].Further researches 
went on the utilization of fly ash in the bricks and 
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finally the researchers got an alternative solution of 
making the bricks with 100% utilization of fly ash 
means that a bricks made up of fly ash whose solid 
material is 100% fly ash and water and this invention 
will help in the utilization of huge quantity of fly ash, 
with existing clay brick factory, the incorporation of 
fly ash is a potential addition of cost. The possible 
incompatibility of the ash with the clay and shell 
during a various process of production including the 
crucial one of firing may be a legitimate difficulty. At 
high temp. beyond 1000 degree celcius, the 
temperature and land of time of firing become very 
sensitive to the type of ash and of cost to the clay and 
shell if in the same mixture. This would be the case as 
long as the factory uses the ash as partial replacement 
to the materials added in the bricks. The situation will 
become totally different when the fly ash is the only 
solid ingredient of the bricks mixture. Few attempts 
were made to manufacture bricks from more than 
80%. This contribution will results in the great 
contribution to the existing technology which will 
utilize huge amount of waste such as fly ash and for 
the production of such bricks it will also be cheap as 
it will readily be available near thermal power plants 
[9] 
 
II. METHOD OF MANUFACTURING 
 
The bricks are made by the method as same as of the 
clay bricks but this bricks will help in the utilization 
of large quantity of waste and also saves our 
environment from the removal of the top layer of the 
soil 
 
III. PROCESS OF MANUFACTURING OF 
FLASH BRICK 
 
The flash bricks are manufactured by the use of fly 
ash and water. The fly ash is the only solid material 
added in the bricks. The process of manufacturing of 
the flash bricks is nearly same as of the clay bricks. 
For the manufacturing of such bricks the following 
steps to be adopted 
 
Mixing of components 
Fly ash are manually fed into a pan mixer where 
water is added in the required proportion for intimate 
mixing 
 
Moulding or shaping of bricks 
The materials are mixed. After mixing, the mixture is 
pressed or compacted through the 
hydraulic/mechanical presses, the mould varies 
according to its size but the standard size that should 
be taken is 230mmx100mmx70mm. 
 
Firing of bricks 
The bricks are fired for 3 days under the temperature 
up of 10000 C 
 

Curing of bricks 
The bricks are cured for 7,14 and 28 days. 
 
IV. MATERIALS SELECTION OF 
INGREDIENTS 
 
Fly ash 
Fly ash refers to the ash produced during combustion 
of coal. Pulverized fuel ash commonly known as fly 
ash shall conform to Grade 1 or Grade 2 of IS 3812. 
The proportion of the Fly ash is generally in the ratio 
80%, depending upon the quality of raw materials 
[2].As in the manufacturing process of flash bricks 
100% fly ash has been used as a solid material with 
the addition of water, fly ash samples are directly 
collected from Electrostatic Precipitators 
(ESPs)/chemical industry in gunny bags and 
transported to the place of manufacturing. Minimum 
requirement of fly ash for brick manufacturing are 
   
 Loss of ignition should be more Availability of 

MgO should not be greater than 15%.  
 SiO2 content should not be more Source of ash.  
 Ash from thermal power station.  
 Ash from coal boiler used in industry for 

generation for energy. 
 Ash from Bagasse boiler used in mostly sugar 

industry and many other industries which are 
using Bagasse boiler.   

 
Source of fly ash  
In present approx. more than 72% of electricity 
demand is fulfilled by coal based thermal power 
plants. These power stations generate nearly 40 
million tons of fly ash annually. Fly ash contains 
Carbon di oxide emitted from thermal power plants, 
industries using coal as a fuel emits unwanted ash and 
smoke from which fly ash is produced. In all the 
power plants and industries, they separate the fly ash 
by using the cyclone converter. This fly ash is then 
used as a raw material for manufacturing of bricks 
[3]. The requirement of energy for the developing 
countries in particular area is fulfilled from the 
combustion of coal. The disposal of the increasing 
amounts of thermal waste from coal-fired thermal 
power plants is increasing day by day, this disposal of 
the thermal waste is termed as fly ash, which is 
composed of the non-combustible mineral portion of 
coal consumed in a coal fuelled power plant and the 
powdery waste remained as residue from the various 
plants and factories. Fly ash is a powdery substance 
obtained from the dust collectors in the electrical 
power plants that use coal as fuel. Fly ash bricks is 
the composition of gypsum, lime, sand, bed waste, fly 
ash (with composition of silica 40%, alumina 7.8%, 
magnesium and some amount of mercury) [4]. 
 
Water 
Water used for mixing and curing of bricks shall be 
clean and free from oils, acids, alkalies, salts and 
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organic materials or other substances the may be 
deleterious to bricks 
 
V. TESTING OF FLASH BRICK 
 
Bricks should be passes through the following tests 
after 7, 14 & 28 days from curing   
 
5.1. Weight of Dry Block 
Weight of the block has to take to calculate the 
moisture content. As per the construction norms the 
brick should show the 10% moisture content of its 
weight. If the moisture content satisfies this test it 
will undergoes the next test.   
 
5.2. Size of Block 
Sizes of brick were checked for the slump test & to 
calculate the compressive strength of brick. Also 
through this test the uniformity of the brick was 
checked in six samples.   
 
5.3. Compressive strength  
Compressive strength of the specimen brick was 
calculated after 7, 14 & 28 days of curing using the 
formula as follows,   
Compressive strength = Applied Max load x 1000 
(N)/Cross sectional Area (mm2) [5].   
The compressive strength of fly ash brick is three 
times greater than the normal clay brick.The universal 
testing machine is used for testing the compressive 
strength of bricks. After the curing period gets over 
bricks are kept for testing. To test the specimens, the 
bricks are placed in the calibrated compression 
testing machine of capacity 3000 KN (Kilo Newton) 
and applied a load uniform at the rate of 2.9 kN/min. 
The load at failure is the maximum load at which 
specimen fails to produce any further increase in the 
indicator reading on the testing machine [6].   
 
5.4. Water absorption 
 Fly ash Bricks should not absorb water more than 
12% by its weight. The bricks to be tested should be 
dried in an oven at a temperature of 105oC to 115o C 
till attains constant weight cool the bricks to room 

temperature and weight (W1). Immerse completely 
dried and weighed (W1) brick in clean water for 24 
hrs at a temperature of 27±20oC. Remove the bricks 
and wipe out any traces of water and weigh 
immediately (W2). Water absorption in % by weight 
= (W2 – W1/W1) x 100 [6].   
 
5.5. Efflorescence test  
For this test, brick has to be placed vertically in water 
with one end immersed. The depth of immersion in 
water being 2.5 cm, then the whole arrangement 
should be kept in a warm-well-ventilated room 
temperature of 20-30o C until all evaporates. When 
the water in the dish is absorbed by the brick and 
surplus water evaporates. When the water is 
completely absorbed and evaporated place similar 
quantity of water in dish and allows it to absorb and 
evaporate as before. Examine the brick after this and 
find out the percentage of white spots to the surface 
area of brick. If any difference is observed because of 
presence of any salt deposit, then the rating is 
reported as ‘’effloresced‟. If no difference is noted, 
the rating is reported as ‘’not effloresced‟ [6].   
5.6. Soundness Test  
This sound is carried out to find out that a clear 
ringing sound is produced or not when the two bricks 
are struck with each other without breaking any of the 
two bricks. If the two bricks are not broken after 
striking with each other and a clear ringing sound is 
produced, then it means that the bricks are 
sufficiently sound [20].     
5.7. Crushing Strength Test  
This is the main test conducted to test the suitability 
of the brick for construction work. This test is 
executed with the help of compression testing 
machine. A brick is placed in a compression testing 
machine. It is pressed till it breaks. Then the 
compression strength of the brick is recorded from 
meter of the compression testing machine. A brick 
after undergoing compression test, this test is carried 
out for both fly ash bricks and as well as burnt clay 
bricks [7]-[3] 
 

 
VI. ADVANTAGE OF FLASH BRICK OVER CLAY BRICKS [9] 
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