
 International Journal  of Research 
Available at https://edupediapublications.org/journals  

p-I SSN: 2348 -6848  
e-I SSN: 23 48-795X 

Vol ume 0 4  I s s ue 06  
Ma y 2017 

 

Available online:  https://edupediapublications.org/journals/index.php/IJR/  P a g e  | 1349 
 

A Review on Green Concrete Using Fly Ash  
 

 
Paramjeet Kaur[1] 

Email: paramjeetkaur92@gmail.com 
 

Prabhdeep Kaur[2 ]  

Email: prabh.kaur18@gmail.com   
 
 
ABSTRACT: Purpose of this paper is to provide a concept of green concrete. As we know in all types of 

construction we mainly  prefer concrete over all other build ing materials .we also know that in the p roduction of 

concrete the main constitute is cement. For manufacture of cement, it requires a large amount of energy & also 

has very bad impact on environment. The “green” concrete is the concrete produced by utilizing alternat ive 

waste materials (such as fly ash) to reduce energy consumption, environmental impact, Thus, green concrete is 

an excellent substituent of cement as it is cheaper, because it uses waste products, saving energy consumption in  

the production. The most important thing about green concrete has greater strength and durability than concrete 

having only OPC. 
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I. INTRODUCTION: 

Concrete is the most commonly used man made 

material for the construction in India as well as in  

abroad. Its popularity lies in  the simple fact that the 

cement used in it as a build ing material is 

commonly available, has high strength, durability, 

easy to handle. In short it  is most consumed 

material in the world. It has the property of b inding 

other material like coarse aggregate, sand. Once it  

is set it becomes like hard stone. The cement was 

discovered in 1824 by William Aspdin, but the 

cement now used is developed by Charles Johnson 

        Cement is produced by the proportioning of 

chalk lime & clay .after that grinding & mixing of 

raw materials done. Then in final step the raw 

materials are burned in  the kin at a  temperature of 

1400-1450 OC. 

 

 

 

II. AIMS & OBJECTIVES OF USING GREEN 

CONCRETE: 

The production of cement is not ecofriendly  

because many million  tones of natural raw 

materials are mixed and grinned every year.and it 

may leave a great impact on environment we know 

cement is manufactured from calcium carbonate 

which break into caluim & carbon-di-oxide. As a 

survey in 2004 which told  that this carbon-di-oxide 

produced by cement production is responsible for 

green house gases (approximately 7% contribution) 

.this survey also told that this contribution can be 

100%  by 2020 by the production of cement Hence 

the quantity of carbon-di-oxide in the environment 

increase at a larger scale .therefore we have to pay 

this popularity  of cement  at the cost of 

environment. As we know without environment we 

can not survive. Therefore we can not afford such a 
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big loss .So we can go for an alternative .which is 

termed  as green concrete. By using green concrete 

we can maintain sustainable development Green  

concrete is nothing but it is an alternative for 

cement in which we use recycled or byproducts by 

some part in place of cement. The motto for this is 

to minimize the carbon content & to optimize the 

packing density of all the solid materials like 

cementit ious materials & coarse aggregates. Both 

the addition of supplementary cementations 

materials and the optimization of packing density 

substantially reduce the absorptive and 

permeability of concrete, thereby improving the 

durability of the concrete structures. The material 

which have same physical & chemical properties 

that of cement is fly  ash which is fine powder is a  

by product of industries & power plants producing 

electricity using coal as combustion material 

.therefore properties of ash varies as the quality of 

coal varies. But all the fly ash always contain 

silicon d i oxide & caluim d i oxide. In few years 

ago this fly  ash is released in  the atmosphere as a 

waste product or dumped into vacant places. But 

now approximate 40-50% of this fly ash is used as 

an alternative to cement.  

 

Country  Millions 

tons 

produced  

Millions 

tons 

utilized 

%age used 

China 91.1 13.8 15.1 

Denmark 1.3 0.4 30.8 

Hong 

Kong 

0.63 0.59 93.7 

India 57 2 3.5 

Japan 4.7 2.8 59.6 

Russia 42 4.3 6.9 

USA 60 8.1 13.5 

 

Table 1 Coal-Ash Production and Utilization 

(1995) [4] 

 

 

III. CHEMICAL COMPOSTION OF FLY ASH: 

   The fly ash is collected from the power plants by 

electrostatic precipitators  or by bags, because it 

solidifies when suspended in exhaust gases. As it  

Solidifies when suspended in exhaust gases. As it 

solidifies when in  exhaust gases therefore it is 

generally in the spherical shape and its size 

generally varies from 4-300 µ.  Fly ash generally  

contains material. SiO2, A l2O3, Fe2O3 occasionally 

CaO are the main chemical components present in 

fly ashes.  

 

Tab le 2 Chemical Properties of fly ash[13]  

 

IV .CLASSIFICATION OF FLY ASH: 

1. CLASS F: This type of fly ash is generally  

produced by burning of anthracite & 

bituminous coal.  Ii is pozzolanic  in  nature 

.in this the percentage of caluim oxide is 

very less approximately 20%.. It can 

produce cementitious products by 

CHEMICAL PROPERTIES 

Compounds %age 

SiO2 45.98 

Al2O3 23.55 

FE2O3 4.91 

CaO 18.67 

MgO 1.54 

Na2
 O3 0.24 

K2O 1.80 

SO3 1.47 

Loss of ignition 2.31 

Cl− 0.0053 

Free lime 0.64 
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combing with OPC,quick lime and  with 

the help of water 

2. CLASS C:  This type of fly ash is 

produced by burning lignite coal .this type 

of fly ash have both cementitious as well 

as pozzolan ic properties. As compare to f 

type it has more percentage of caluim 

oxide (more than 20%). 

 

PHYSICAL 

PROPERTIES 

CLASS C 

FLY ASH 

CLASS F  

FLY ASH 

Specific 

gravity 

2.73 2.31 

Soundness, 

autoclave 

expansion, % 

0.06 0.01 

Fineness, 

amount 

retained on 

#325 sieve, 

% 

16.6 18.45 

Strength 

activity index 

with Portland  

cement 

1. at 7 days, % 

of Portland  

cement control 

2. at 28 days, 

% of Portland  

cement control 

3. Water 

requirement % 

of cement  

control 

 

94 78.8 

96 80.8 

93 97.1 

Tab le 3:  Physical properties of fly ash[7}  

 

Advantages of Adding Fly Ash: 

1. Since by using fly ash in concrete, it  

reduces the carbon di oxide content. 

Therefore it reduce green house effect 

2. Since it increase the durability & strength 

of concrete ,therefore it increase the life 

time of structures  

3. This mixture of fly ash & cement have 

good workability 

4. As we have to dump this fly ash on 

landfills as it is waste product therefore   

coal combustion products  

5. As for production of cement we have 

more & more concentration on natural 

resources. Therefore fly ash reduce this  

6.  More sustainable environment & concrete 

industry  

7. By adding fly ash cost also deceases to 

some extent 

BARRIERS IN USE OF GREEN 

CONCRETE: 

    Since we get so many benefits by using 

green concrete, despite there are many barriers 

in wide application of this. Some of them are 

explained below: 

I. Properties of concrete: using waste 

products as a material in production 

of concrete, it increase certain  

properties like compressive strength 

but on the other hand it decreases 

thawing action of concrete  

II. Industry practice: The construction 

and building product industry is 

conservative in nature due to the fear 

of product failure, which becomes a 

barrier to the utilization of waste 

materials. They also indicated the 

existing negative perceptions of the 

industry on non-conventional practice 
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in concrete production, which may  

not be always, true [2]. 

  

Res ults & conclusions: 

The review presented in this report clearly indicates 

that if we want to reduce the adverse effects of 

cement industry on environment, the aim to check 

energy consumption and reduce green house gas 

emissions [3].Since we know that there has  been a 

huge development in the production of concrete. In 

the past we produce concrete by simply hand 

mixing  of all the intergradients, after that we 

mixers & now we have batching plants from which  

we get ready mix concrete. But th is development is 

not sustainable .for future generations we have to 

take steps to make this development sustainable 

otherwise we have to bear serious consequences. 

From recent investigations it is found that if we 

dispose off large volume of fly ash on landfills, the 

lands are degraded .but if we use this high volume 

of fly ash (waste product0 in construction sites then 

it is an innovative step in the protection of natural 

resources .it was first used in US but now it is 

widely used all over the world  in different 

percentage with cement. The use of this h igh 

volume of fly ash is nothing but green concrete. 

Since by using this there is no emission of carbon 

di oxide gas therefore it also helps in reducing the 

green house gases and global warming. It have only 

one negative point that by using fly ash in cement, 

it gains slowly early  strength & final strength .but 

this negative point is overcome by its durability.fly  

ash have high durability as compare to OPC  

At last I want to say that this fly ash can not replace 

the Portland cement completely, however it  is a  

environmentally attractive option in  some 

appropriate situation. 
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