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Abstract 

 

E-waste commonly known as electronic waste has currently become a 

worldwide treat as it is created in a tremendous amount. India produces 5 
million tons of e-squander every year. Thus enormous landfills are been 

made. As we are confronting a major test in strong waste administration 

especially electronic waste, which is by and large more in the creation of 
strong waste as a result of the creationof IT areas. Then again, there is a 

gigantic interest in normal materials in the development field. Particularly 

stream sand is in extraordinary interest, subsequently, research has been 

proceeding to locate other characteristic materials in development. E-waste 
could be utilized as a substitution as a coarse total and fine total. In this 

undertaking, the E-waste is somewhat supplanted as a fine total. Just the 

Printed Circuit Board (PCB) is chosen and is finely grained. Fly debris is 
traded in this undertaking for concrete of about 25%. 10mm chips are utilized 

as a coarse total in this task. E-waste has been supplanted in different extents 

and pressure quality was tried and contrasted and regular solid blocks. M15 
and M25 grade solid blocks are done to this extend. The pressure test has 

been completed after the seventh and 28thdays and the heaviness of the 

blocks is watched. 

  

Keywords: E-waste, Brick, Fly Ash, 10mm aggregate, Compression test, 
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Journal of Green Engineering, Vol.10_10, 8401-8413       
© 2020 Alpha Publishers. All rights reserved 
 

 

 
 

 

 
Journal of Green Engineering (JGE) 
 

   Volume-10, Issue-10, October 2020 

 
 

    

 

 

 

 

mailto:sharmilacivil87@gmail.com


 
 

 

 

 
 

 

 
 

 

 
                    8402 S.Sharmila et. al. 

 

 

 

1 Introduction 
 
 Concrete is ordinarily utilized as a constitution material in the 

enlargement business. The principle explanation for its ubiquity is its 

elevated worth and toughness [1]. Today, the world is moving ahead 
extremely speedy and our existing fact is developing dynamically.A clear 

focus should be given in protecting natural resources since it is used a lot for 

construction purposes. And recycling waste also should be taken important 
care of so that they could be a great use in the construction field in place of 

materials [2]. 

 E-waste, generally known as electronic waste has now become a global 

threat as it is produced in a huge quantity. Worldwide these wastes are 
increasing and growing rapidly [3]. The amount of E-waste was 1% of the 

whole concrete dissipate making and it has currently increased to 2% among 

developed nations. The annual production of E-waste in India is 5 million 
tons. Hence huge landfills are been created [4]. As we are facing a big 

challenge in solid waste management particularly electronic waste+, which is 

produced mainly due to the developing IT sectors. In the construction 

industry, due to the unavailability of river sand, we are replacing it with 
different materials [5,6]. 

 The E-waste taken is systematically processed so that heavy metals such 

as mercury, lead, chromium,etc that are most commonly present in 
electronics are removed. The most common metal present is copper. The 

main components of E-waste are approx 45% ferrous metal, 10 % non-

ferrous metal, (mainly Al and Cu), 22% plastic, and 9 % glass [7,8]. In the 
removal process, the unwanted metals are been removed. There are different 

processes like mechanical separation, thermal treatment, incarnation, 

smelting, sintering. Electrochemical treatment is also done which could 

recover gold, silver and palladium from plated or copper metal scrap [9, 10]. 
After this process, the E-waste is mixed with concrete as a partial 

replacement as aggregates. The leaching test was also done for heavy metals 

that were obtained from waste PCB added mortar which resulted in having 
no heavy. More consideration must be taken likewise in created countries 

while arranging and reusing E-waste to dodge any sort of introductions that 

are undependable to the laborers just as the networks while going through 
reusing measures and furthermore spilling of materials, for example, hefty 

metals got from landfills and incinerator remains [11]. In India, the majority 

of the urban communities like Mumbai, Bangalore and Chennai face E-

squander issues that are not understood to that degree. Practical cement can 
be supplanted with E-squander concrete by utilizing E-squander plastics and 

different kinds of E-squanders, for example, printed circuit sheets (PCB), 

reused acrylonitrile butadiene styrene (ABS), high effect polystyrene (HIPS) 
squanders, and so forth [12] 
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 E-waste contains TVs, PCs, cell phones, printers, scanners, workstations, 
consoles, controllers, decreased plates, batteries, forced air systems, 

coolers, so on As per the Associated Chambers of Commerce and  business 

of India, yearly creation of E – squander created by India is over 4.4 lakh 
tons, that contains of sixty eight percent of computer hardware, twelve-tone 

system of media transmission gear, 8 May 1945 of electrical gear, seven-

membered of clinical gear and five-hitter of alternative gear. Just 4.5 you 

look after E-squander gets reused due to the unavailability of legitimate 
foundation, enactment and structures for reusing and discarding E-waste and 

apparatuses.In India, the assembly of concrete had hyperbolic space as 

a result of the expansion in infrastructure development [13].  
 Hence in here, we’re partially replacing printed circuit board (PCB) 

waste as fine aggregate which will reduce the landfills and able to produce 

cost-efficient concrete.In this project, we are using Electronic waste as a 
partial replacement for fine aggregate. We are replacing at various 

proportions from 0% to 25 % at an increasing rate of 5% (0%, 5%, 10%, 

15%, 20% and 25%) in this project and casting E-waste concrete bricks of 

size 21.1cm x 10cm x 7.1cm and comparing it with conventional concrete 
bricks [14,15]. 

 

2 Related Works 
 

 Sagar R Raut et al [16] have done an experimental study on how E-waste 

can be utilized in cement material. The E-waste like non-metallic sections of 
PCB boards can be recycled and used as an alternative in solid. In this paper, 

the E-waste is replaced with coarse aggregate and also paves way for E-waste 

to be used as a fine aggregate. By using this material, the pressure for the 
need of natural aggregates like river sand and coarse aggregate will diminish. 

In this experiment, a 15% replacement of aggregates gives optimum 

Compressive Strength results. Replacing the coarse aggregate by E-waste to 

a maximum of 15% gives a maximum Split Tensile Strength. 
 M Manikandan et al [17] have made a comparative reading on E-waste 

material and conformist concrete. In this paper, experiments have determined 

that the possessions of recycled concrete aggregate (RCA) under the curative 
circumstances of 2.1 pH in H2SO4) and 0.5 N in hydrochloric acid severally. 

0%, 5%, 10%, 15% are the replacement percentages of RCA respectively. 

This reduces the cost of the concrete and thus produced is a lightweight 
concrete. The optimum replacement percentage for coarse aggregate is 

considered to be a 15% replacement. 

 Ankit Mathur et al [18] studied the combination of plastic and E-waste as 

coarse collection. It is seen that, as the fraction of substitution is increased, 
there is a decrease in the explicit enormity of the mix having plastic + E-

waste and coarse amassed together. The Strength of plastic + E-waste and 
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coarse amassed concrete is compared with conventional concrete at strenght 

of 28 days. It was found that the Compressive Strength started to increase by 
4.1% and 6.3% for 2.5% and 5% respectively and then decreased by 4.4% for 

7.5% of E-waste.  

 Sunil Ahirwaret al [19] made a study about replacing the coarse 

aggregate with E-waste. The main purpose of this reading is to examine the 
change in involuntary properties of material when E-waste is added to the 

concrete which results in lightweight concrete. Concrete is replaced from 0% 

to 30%. Also, 10%, 20% & 30% of soar ash is included to these mixes by 
partial substitution of cement. The requirement of natural aggregates like 

river, sand, and coarse aggregate could be reduced by using this material as 

much as possible. 

 Ashwini Manjunath B T [20] Usage of E-waste particles in concrete as 
fine and coarse total with a level of 0, 20, 30 rates had been concentrated 

tentatively. A perception on Compressive Strength, rigidity, and Flexural 

Strength of Concrete with and without the substitution of E-squander was 
made. Utilization of E-squander particles as fractional substitution of coarse 

total in concrete is achievable. With a 10% substitution of E-squander, the 

ideal compressive quality outcome is accomplished and excellent 
Compressive Strength is gained when 53 evaluation OPC concrete is utilized. 

 Most of the people have replaced it as a coarse aggregate and have 

achieved positive results in strength. It has been studied that 10% - 15 % of 

replacement has been achieved in replacement of coarse aggregate. Fly ash 
also added as a result of more strength. Lightweight concrete has been 

produced. There is also a possibility E-waste could be replaced as fine 

aggregate. Hence in this project, E-waste is used as a fine aggregate. 
 

3 Methods and Materials 
 
 Various materials are used in the process of casting concrete bricks. Mix 

design for grade M15 &M25 grade concrete is designed. Commonly used 

Ordinary Portland Cement (OPC) of evaluation 53 is used. Manufactured 
sand is used. 10mm aggregate chips are been used as coarse aggregate. E-

waste that passes the same 4.75 mm sieve is selected and is partially 

replaced. The PCB alone is taken from the E-waste and other materials are 
neglected like plastic waste, glass waste, copper, etc. they are finely grained 

and used. Partially replaced concrete blocks of size 21.1cm x 10cm x 7.1cm 

are yet to be cast and also conventional concrete blocks are also to be cast 

and compare to them. The mold of the required size is to be prepared and 
bricks are to be cast. Properly greased and mortar is placed and bricks are 

cast. After 24 hours the mold is demolded. After that, the bricks are kept for 

the curing process in curing separately in drums. Curing is done for 28 days. 
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After that compression test is to do for both the bricks and results are to be 
compared. 

 
3.1 Concrete Mix Proportions 
 
 Mix design for grade M15 & M25 is prepared according to IS code 

10262. Five different proportions of E-waste are added partially replacing 
fine aggregate. 5% to 25% at an increment of 5 percent i.e. 5%, to 25% of E-

waste respectively in both M15 and M25 grade concrete and compared with 

conventional concrete. 

 
3.2 Resources Used 
 
3.2.1 Cement 
 
 Normal Portland concrete is the most ordinarily utilized concrete on the 
planet. It is delivered by warming limestone and dirt materials in an oven to 

shape clinker, granulating the clinker, and adding 2 to 3 percent of gypsum. 

In this research work, OPC 53 grade cement is used and also 25% of cement 

is replaced by fly ash. 

 
3.2.2 E-waste 
 
 E-waste otherwise known as electronic waste is the waste that is obtained 

by the used computer parts, mobile, TV, compact disc, etc are known as E-

waste. All the waste is dumped and huge landfills are created due to that 
human health is affected and environmental pollutions are created. They are 

collected and used as a replacement for aggregates. The E-waste is finely 

grained and the grained E-waste that passes a 4.75 mm sieve is used as a 

replacement for fine aggregates. 
 

 

Figure 1 Powdered E-waste 
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3.2.3 Fine Aggregate 
 

 Fine total by and large comprises of regular sand or squashed stone with 

most particles going through a 4.75mm sifter. Fine totals by and large 

comprise of regular sand that has been washed and sieved to eliminate 

particles bigger than 5mm. In this examination work fabricated sand is 
utilized. 

 

3.2.4 Fly Ash 
 

 Fly debris is a side-effect that has been delivered when coal ignition. The 

debris is gathered at the lower part of the coal burning boilers and it is 

additionally called base debris. There are two kinds of fly debris type C and 
type F. In this venture we are utilizing type F Fly-ash.Fly debris ordinarily 

delivered by consuming anthracite or bituminous coal, typically has fewer 

than 5% CaO. Class F fly debris has pozzolanic properties as it were. As 
such, the consuming of harder, more established anthracite, and bituminous 

coal regularly produce Class F fly-debris. This fly debris is pozzolanic and 

contains fewer than 20% lime (CaO). 
 

3.2.5 Admixtures 
 

 The materials mentioned above are used to make the M15 and M25 mix 
in which a chemical admixture is added to the mix which acts as a retarder. It 

is used to bind the E-waste and M sand. 0.5% (to the cement content) of the 

admixture is added to the concrete mix. The admixture used in this 
experimentis known as Coloplast NC Table 1. 

 

Table 1. Substantial properties of fine aggregate and E-waste 

Properties E-waste Fine aggregate 

Water Absorption (%) 0.2 1.2 

Specific Gravity 1.9 2.69 

Fineness Modulus 3.16 3.00 

 
3.3 Mixing Process 
 
 Mixing of concrete is very essential because adding wrong aggregates at 
the wrong timing will produce bad concrete. A machine mix is been used in 

this project.  First, the dry mix is prepared by separately adding the fine 

aggregate i.e. adding E-waste and fine aggregate separately, hence E-waste is 

replaced as fine aggregate and kept alone. Then mixed with coarse aggregate 
i.e. 10mm chips aggregate and the dry mix is prepared. On the other hand, 

cement is kept and 25% fly- ash is been added hence fly ash is been replaced 
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with cement. Then after adding it the cement mix is added to the dry mixture 
and mixed for 2 minutes. Then 70% of waster is added and mixed. After that 

0.5% of admixture to the cement, content is added to the mixture. The 

admixture is mixed with little water and then poured little by little into the 
mixture. Then after this step little water is used while mixing. The rest 30% 

of the water is added slowly tothe rest of the mixture. After that, the mixture 

is kept bricks are cast and small rods are kept for compaction. 

 
 
4 Results and Discussion 
 
4.1 Weight of the Brick 
 
 The weight of the brick is an important factor to be considered in normal 

bricks as well as concrete bricks. After casting of bricks the bricks are kept in 
curing for 28 days. After 28 days the bricks are dried for 3 hours and the 

weight of the bricks is observed.The average weight values of each 

proportion of M15 7 days and 28 days and also M25 7 days and 28 days are 
tabulated below. 

 
4.2 Strength Test 

 
 The compression test is the most commonly used test for determining the 

strength property of concrete. In this project, the compression test is carried 

after 7 days and 28 days of curing. Conventional concrete bricks and 
different proportions of E-waste concrete bricks are to be compared. The 

average compression strength values of each proportion of M15 7 days and 

28 days and also M25 7 days and 28 days are tabulated below. 
 

Table 2. Weight of the brick for 7 & 28 days for M15 

S No E-waste% 7 days (kg) 28 days (kg) 

1 0% 3.65 3.62 

2 5% 3.56 3.56 

3 10% 3.52 3.46 

4 15% 3.46 3.40 

5 20% 3.43 3.38 

6 25% 3.35 3.36 

 

 In the above table weight M15 grade concrete bricks with different 

percentage of e-waste in 7days and 28 days. 



 
 

 

 

 
 

 

 
 

 

 
                    8408 S.Sharmila et. al. 

 

 

 

 
 

Figure 2. Weight of the brick for 7 days and 28 days for M15 

 In the above barchart weight of the M15 grade concrete bricks with 

different percentage of e-waste in 7days and 28 days is compared in below 

table 3. 
 

Table 3. Weight of the brick for 7 & 28 days for M25 

S No E-waste% 7 days (kg) 28 days(kg) 

1 0% 3.88 3.82 

2 5% 3.78 3.77 

3 10% 3.73 3.73 

4 15% 3.68 3.66 

5 20% 3.63 3.64 

6 25% 3.62 3.63 

 

 In the above table weight M25 grade concrete bricks with different 
percentage of e-waste in 7days and 28 days. 

 

 

Figure 3. Weight of the brick for 7 & 28 days for M25 
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 In the above barchart weight M25 grade concrete bricks with different 
percentage of e-waste in 7days and 28 days are compared in below table 4. 

 
Table 4. Compressive Strength test for 7 & 28 days for M15 

S No E-waste % 28 days (N/mm2)) 7 days(N/mm2)) 

1 0% 22.64 15.85 

2 5% 23.26 16.28 

3 10% 24.19 16.93 

4 15% 20.30 14.21 

5 20% 18.01 12.60 

6 25% 15.40 10.78 

 

 In the above table the compressive strength of  M15 grade concrete 

bricks with different percentage of e-waste in 7days and 28 days. 

 

 

Figure 4. Compressive Strength test for 7 & 28 days for M15 

 In the above barchart the compressive strength M15 grade concrete 

bricks with different percentage of e-waste in 7 days and 28 days are 

compared. 
 

Table 5. Compressive Strength test for 7 & 28 days for M25 

S No E-waste % 28 days (N/mm2)) 7 days(N/mm2)) 

1 0% 33.06 23.142 

2 5% 34.10 23.87 

3 10% 36.23 25.361 

4 15% 35.20 24.64 

5 20% 30.99 21.693 

6 25% 28.66 20.062 
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 In the above table the compressive strength of  M25 grade concrete 

bricks with different percentage of e-waste in 7 days and 28 days. 

 

 

Figure 5. Compressive Strength test for 7 & 28 days for M25 

 In the above barchart the compressive strength M25 grade concrete 
bricks with different percentage of e-waste in 7days and 28 days are 

compared. 

 

5 Conclusion 
 After studying various journals on E-waste and replaced E-waste as a 

partial replacement as fine aggregate and also fly ash with cement and 
comparing the results, the following points have been concluded. 

 It has been found that E-waste could be used as a partial replacement 

for fine aggregate. 

 Maximum strength has been achieved at 10% of replacement of fine 

aggregate and starts decreasing in further increase of E-waste in both 
M15 and M25 grade concrete. 

 The addition of fly ash helps an increase in strength. 

 It is found that the weight of the bricks has been reduced in an increase 

in E-waste in both M15 and M25 grade concrete. Hence producing 

Light Weight concrete bricks. 

 After 10% replacement, it is found that the higher the percentage of E-

waste replaced shows lesser the strength of the concrete. 

 With this strength, the bricks could be used in the construction field in 
masonry works, walls, pavements etc. 

 

 Hence in this work it has been shown that E-waste could be utilized as a 
partial replacement fine aggregate and also fly ash would be combinedly 

used as a replacement of cement and maximum strength has been achieved at 

10% replacement. There are huge chances if more research could take place 



 
 

 

 

 
 

 

 
 
 

 

                       Experimental Study on Manufacturing of bricks using E-Waste for Green 

Environment   8411 

 

 

 

in fine aggregate replacement and higher replacement of E-waste may showa 
positive result. The weight of the bricks is also found to decrease proving 

lightweight concrete. In the future, different materials could be replaced in 

different proportions, in different methods so that the fine aggregate 
replacement need could be satisfied. 
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