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ABSTRACT: Partial replacement of cement with 

egg shell powder which is obtained from egg 

production industry is investigated in this paper. The 

chemical composition of the eggshell powder and 

compressive strength of the cement mortar was 

determined. For experimental consideration, the mix 

proportion of the cement mortar is taken as 1:3. 

Partial amount of cement is replaced by eggshell 

powder as 5%, 10%, 15%, 20%, 25%, 30% by weight 

of cement.  Characteristic compressive strength at the 

end of the 28 days is noted down. From the results 

obtained it is clear that there was a decrease in the 

compressive strength beyond 5% egg shell powder 

substitution. Moreover, along with the replacement of 

cement by 5% egg shell powder, some mineral 

admixtures are also added to the cement namely fly 

ash, micro silica, and sawdust. In this scenario, 

compressive strength, flexural strength, and split 

tensile strength are checked and are noted down. 

I.INTRODUCTION 

Throughout the world, waste products are seriously 

polluting the environment. There are many types of 

waste disposal system such as land filling, open 

burning, drains clogged up with rubbish and river fill 

definitely indicate solid waste is a major 

environmental problem in Malaysia. Despite the 

massive amount and complexity of waste produced, 

the standards of waste management in Malaysia are 

still poor. These include outdated documentation of 

waste generation rates and its composition, inefficient 

storage and collection systems, disposal of municipal 

wastes with toxic and hazardous waste, 

indiscriminate disposal or dumping of wastes and 

inefficient utilization of disposal site space. (Global 

Environmental Centre, n.d) According to The Star 

(2013), reported that Malaysia not allow any type of 

development on landfill for the next 25years as there 

are many gases trapped from the discompose garbage 

and this will be hazardous to the environmental. 

Therefore, the ways should be found to utilize the 

waste efficiently such as through recycling.  

Nowadays, waste products such as oil palm shell, fly 

ash and bottom ash used in construction industry to 

maximize the profit while reducing the amount of 

waste. The construction industries are searching for 

'alternative products that can reduce the Construction 

cost. Eggshells are known to have good strength 

characteristics when mixed with concrete Most of the 

eggshell waste is commonly disposed in landfills 

Without any pretreatment because it is traditionally 

useless. 

The use of eggshell ash in concrete production 

reduced the cost of raw material and contributes to 

the construction industry. Eggshell also contribute to 

construction industry which is it can be reduce in 

construction budget with high strength durability of 

the concrete. Thus, eggshells can be applicable to 

reduced cost of construction material and produced a 

new raw material for development in the construction 

industry. 

1.2 BACKGROUND OF STUDY 

Earlier works on the combination concrete conducted 

by scholars have led us to the point that the eggshell 

ash can be used as an additive in concrete production. 

Eggshells are agricultural waste materials generated 

from chick hatcheries, bakeries, fast-food restaurant 

among others which can litter the environment and 

consequently constituting environmental problems or 

pollution which would require proper handling. 

In the ever increasing efforts to convert waste to 

wealth, the efficacy of converting eggshell to 

beneficial use becomes an idea worth embracing. The 

composition of eggshells indicates that the effect of it 

ash on cement treated materials should be articulated. 

It is scientifically known that the eggshell is mainly 

composed of compounds of calcium which is very 

similar to the cement. Literature has shown that the 

eggshell ash primarily contains lime, calcium and 

protein where it can be used as an alternative raw 

material in the production of wall tile material, 

concrete, cement paste and others. Eggshell also 

contribute to construction industry which is it can be 

reduce in construction cost and landfill which it give 

good performance in properties in concrete 

and durability of the concrete. Thus, eggshells can be 

produced a new raw material fordevelopment in the 

construction industry as an additive in the 

conventional concrete. 

1.3 PROBLEM STATEMENT 

The waste disposal is one of the factors contributing 

the environmental problem and increasing 

dramatically year by year. According to Antara News 

(2011), In Malaysia, the egg consumption of the 

Indonesian people which is still low. In Indonesia the 

per capita egg consumption of the people was 

recorded at one egg per week while in Malaysia the 
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per capita egg consumption was noted at three per 

day. Hence, the egg consumption of Malaysians is 

increasing with high demand for local food industry. 

Eggshells wastes are seriously affecting the 

environment and causing pollution to public health. 

Eggshell is classified as a waste material by the food 

industry but is in fact a highly sophisticated 

composite. The ultimate goal is to use the eggshells 

in packaging to protect egg products giving a second 

lease of life to the eggshell in the very role it was 

created for a true case of recycling. Therefore, 

recycling eggshells into the useful product gives good 

potential benefit on many levels, both for food 

manufacturers and a much wider construction 

industry. 

 

 
 

1.4 Egg Shell Powder 

Eggshell consists of several mutually growing layers 

of CaCO3,the innermost layer-maxillary 3 layer 

grows on the outermost egg membrane and creates 

the base on which palisade layer constitutes the 

thickest part of the eggshell. The top layer is a 

vertical layer covered by the organic cuticle. The 

eggshell primarily contains calcium, magnesium 

carbonate (lime) and protein. In many other 

countries, it is the accepted practice for eggshell to be 

dried and use as a source of calcium in animal feeds. 

The quality of lime in eggshell waste is influenced 

greatly by the extent of exposure to sunlight, raw 

water and harsh weather conditions. It is the fine 

grained powder with suitable proportion which is 

sieved to the required size before use with 

concrete/mortar. 

 

 
Fig1. Egg shell powder 

II. LITRATURE REVIEW 

 Amual (2005)Carried out the practical 

experiment and reported that Egg Shell 

Powder (ESP) can be used as a upplement 

for industry lime on an expansive clay soil 

and also reported that the  ombination can be 

used where high subgrade performance is 

not necessary. 

 Freire and Holanda (2006) Conducted 

investigation on egg shell waste and found 

out its use in a ceramic wall tile paste. Based 

on the presence of CaCO3 in egg shell it can 

be used as a alternative raw material in the 

production of wall tile materials they Also 

found that egg shell can be used as an 

excellent alternative for material reuse and 

waste recycling practices Lau Yih Bling 

(2010) Carried out the investigation in egg-

shell and reported that foamed concrete were 

prepared by egg-shell waste which has 

reduce the cost and time of project. 1 per 

cent and 5 per cent Egg-Shell-Powder were 

used. From the investigation it is concluded 

that 5 per cent of ESC consists of unstable 

compressive strength and high flexural 

strength with increased density when 

compared with control foamed concrete 

which was 64% and 35%. In this study it is 

proved that Egg-shell Concrete (ESC) can 

produce light weight concrete which is more 

environment friendly and improved 

properties 

 Okonkwo et al., (2012) have concluded in 

his research that Egg Shell ash can be used 

as an alternate for cement which resulted in 

higher compressive strength on expensive 

soil. Constant Cement of 6 and 8% added 

with the egg ash powder of 0-10 per cent at 

2 percent intervals shows increase in 35 per 

cent of compressive strength but fell short of 

the strength requirements the durability. 
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Finally they found that soil-cement egg shell 

mixture can be used for road pavements. 

 Dinesh et al (2014)has conducted the 

experiment by replacing fine aggregate by 

rice husk ash and egg shell powder. Here 

they had replaced the Egg shell up to 

10%,20%, 30%, 40% & 50% using M25 

grade concrete. They had conducted test for 

7 days, 14 days and for 28 days. Based on 

the analysis in the present experimental 

work, they had concluded that the tensile 

strength, flexural strength was decreased 

with increasing egg shells percent. The 

compressive strength of the concrete is to 

meet required strength with 20% of the egg 

shell at the same time weight of the cubes 

are reduced upto 2kg to 2.8kg. 

 Jaya sankar et al (2010) has investigated the 

experiment by partially replacing cement 

with fly ash and egg shell powder. They had 

conducted experiment by varying percentage 

of RHA, ESP, Fly ash in M20, M25 and 

M30 concrete. Based on the results obtained 

from the experiment it can be concluded 

that, RHA, Fly ash and ESP mixed cubes 

has equal strength with that of conventional 

concrete cubes in certain categories. 

 Karthick et al (2014) has conducted 

experiment by replacing the fine aggregate 

by egg shell. Here they had replaced the Egg 

shell up to 10%, 20%, 30%, 40% & 50%. 

They concluded that, the tensile strength, 

flexural strength was decreased with 

increasing egg shells percent. The tensile 

strength decreased from (2.36N/mm2) to 

(0.21N/mm2) with increasing egg shell from 

(0 wt %) to (50 wt%). 

III.MATERIALS INVESTIGATION: 

3.1TEST FOR FINDING EGG SHELL POWDER 

REPLACEMENT: 

 
 

Fig2: From experiment we can replace only 5% of 

egg shell powder with cement for better compression 

values 

 

 

3.1.1.Experimental Work 

Determination of strength for M25 grade concrete, 

using Ordinary Portland cement (OPC) with 5% egg 

shell powder and increasing admixtures content as a 

part replacement of cement. The different proportion 

of admixtures (Fly ash, Micro silica,Saw dust ash) 

will be 0%, 10%, 20%, 30%. The different mixes are 

conveniently designates as C, F10, F20, F30, M10, 

M20, M30, S10, S20 and S30 respectively. The cubes 

of 150 x 150 x150 mm size and beam of 100 x 100 x 

500 mm were tested.The concrete specimens will be 

tested for following strengths:i) Compressive strength 

for 28 days curing using standard cubespecimen and 

ii) splitting tensile strength after 28 days curing. 

3.2 GENERAL 

The materials used in the present 

investigation and their properties are briefly 

discussed below. 

3.3 CEMENT 

An OPC 43 Grade Sankar cement was used 

in this investigation. The quantity required for this 

work was assessed and the entire quantity was 

purchased and stored properly in casting yard. The 

following tests were conducted in accordance with IS 

codes. 

1. Specific gravity (Le – Chatelier flask) (IS: 

1727-1967) 

2. Standard consistency (IS: 4031 – 1988 

Part 4) 

3. Initial setting time (IS: 4031 – 1988 Part 

5) 

4. Final setting time (IS: 4031 – 1988 Part 5) 

 

Compressive Strengthis the capacity of a material or 

structure to withstand loads tending to reduce size, as 

opposed to tensile strength, which withstands loads 

tending to elongate. In other words, compressive 

strength resists compression (being pushed together), 

whereas tensile strength resists tension (being pulled 

apart). In the study of strength, tensile strength, 

compressive strength, and shear strength can be 

analyzed independently. 

 

Compressive strength can be measured by plotting 

applied force against deformation in a testing 

machine, such as a universal testing machine. 

Some materials fracture at their compressive strength 

limit; others deform irreversibly, so a given amount 

of deformation may be considered as the limit for 

compressive load. Compressive strength is a key 

value for design of structures. Measuring the 

compressive strength of a steel drum. 

https://en.wikipedia.org/wiki/Ultimate_tensile_strength
https://en.wikipedia.org/wiki/Compression_(physics)
https://en.wikipedia.org/wiki/Tension_(physics)
https://en.wikipedia.org/wiki/Shear_strength
https://en.wikipedia.org/wiki/Universal_testing_machine
https://en.wikipedia.org/wiki/Drum_(container)
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Fig. 3: Compression testing machine 

Compressive strength is often measured on 

a universal testing machine; these range from very 

small table-top systems to ones with over 53 MN 

capacity. Measurements of compressive strength are 

affected by the specific test method and conditions of 

measurement. Compressive strengths are usually 

reported in relationship to a specific technical 

standard. 

IV. CONCLUSION 

Egg shell powder obtained from industrial wastes is 

added in various ratios for cement placement and it 

was found that replacement of 5% Egg shell powder 

+ 20 % fly ash can be added without any reduction in 

compressive strength properties of conventional 

cement. And replacement of 5% Egg shell powder + 

10% Microsilica & saw dust ash, replacement in 

cement yields similar 

flexural strength as in conventional concrete. And 

replacement of 5% Egg shell powder + 10% Micro 

silica,flyash,saw dust can replacement in cement 

yields higher SplitTensile strength as compared to 

other compositions. 
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