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Abstract: Most alarming problem of world today is related 

to disposal of waste generated in the industry and to find 

solution of reusing it. The increase of alertness about 

environment problems has extremely contributed to worries 

connected with removal of the wastes produced. The ceramic 

industry inevitable produce wastes, irrespective of 

improvements introduced in the manufacturing process. The 

wastes creates a problem in society, requiring a suitable 

form of arrangement to achieve sustainable development. 

This study deals with reviewing the use of waste from 

ceramic industry in concrete and the effect on fresh and 

hardened concrete properties. Various researches are been 

taken to use wastes in construction sector where the most 

are linked to utilization of the wastes in the concrete. It will 

take to the utilization of wastes plus decreasing the usage to 

natural happening materials of construction which in order 

are reducing natural resources as the increase demand of 

materials used in construction, temporarily making concrete 

less costly & also will decrease removal problems connected 

with the materials that are waste. 
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1. Introduction 

The development in the field of concrete and 

technology can decrease consumption of resources that are 

natural, used again and find other options. In the country like 

India, various waste materials are formed by various 

manufacturing processes, municipal wastes and other wastes.  

The process to disposal of waste in to open soil causes severe 

impact on environment. By using the replacement materials 

offers cost reduction, energy savings and few hazards in the 

environment. The wastes generated from ceramic industry 

which is been not proper for use again because of various 

aims, including mechanical or dimensional faults, or faults in 

burning process. Results shows that utilization of ceramic 

waste powder as an active addition gives cement with 

optimistic characteristic as major mechanical strength and the 

cost-effective advantages. The waste ceramic powder is 

settled in the sedimentation tank and then discarded which 

turn in to the environmental pollution, in addition to creating 

dust and menacing both cultivation & public health. 

2. Critical Literature Review 

The following are the previous research review based on 

ceramic waste which can be used in cement concrete: 

2.2.1 Ceramic Waste Replacement as Coarse 

Aggregate 

De Brito et al. (2005) investigated the mechanical behavior of 

non-structural concrete prepared with recycled ceramic 

aggregates intended for production of 50 mm thick pavement 

slabs. Properties of ceramic aggregate concrete were 

examined some fresh concrete tests such as the specific 

density in addition to the mechanical characteristics like 

compressive strength, flexural strength and abrasion 

resistance. The waste ceramic used in the study had been 

obtained from the Portuguese factory where crushing process 

had been done to replace the usual coarse aggregate in order 

to make 50 mm thick pavement slabs. The study investigated 

4 different concrete mixtures with several replacement 

proportions of usual aggregate mainly; zero, 1/3, 2/3 and 3/3 

by mass. [1] 

Senthamarai et al. (2005) examined the concrete with 

recycled ceramic aggregate and analyzed compressive, 

flexure, tensile and Young’s modulus of elasticity of concrete 

including coarse aggregate of ceramic waste compared to 

conventional concrete. The investigation program consists of 

2 phases. Firstly, analyzing the properties of waste ceramic 

aggregate plus making comparisons with conventional 

crushed stones. Secondly, reporting the performance of fresh 

and hardened concrete mixtures with waste ceramic coarse 

aggregate and comparing them to the original concrete mix. 

That was achieved through 12 concrete mixes divided into 

two groups each group included 6 mixtures with different 

water/cement ratio (w/c) of 0.35, 0.4, 0.45, 0.5, 0.55 and 0.6. 

[6] 

B. Topçu et,al. (2010) checked amount of tile waste 

generation is enough to use in concrete as replacement to C.A. 

The use of ceramic tile waste has a optimistic effect on 

environment and in the cost aspects too. With the use of tile 

aggregate, the self-weight of concrete is reduced about 4% 

which makes structure economical.  On the strength 

perspective, the tile aggregate replacement has negative effect 

on both compressive and split tensile strength. But this paper 

studied maximum replacements of tile waste which can be 

further separated into smaller %ages and utilized in concrete 

with required properties. [17] 
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An experimental study related to the durability characteristics 

of concrete mixtures included ceramic waste coarse aggregate 

was carried by Senthamarai et al. (2011). This study 

elaborate the use of ceramic electrical insulator waste coarse 

aggregate through several concrete mixtures using six various 

water to cement ratio (w/c); 0.35, 0.40, 0.45, 0.50, 0.55, and 

0.60. Water content had been retained constant 186 l/m3 in 

the all mixtures; in addition, the C.A. used were maximum 

size of 20 mm. The study stated that the water volume and 

C.A. was maintained whereas; volume to the sand & cement 

was various. From the outcomes of this investigation, it is 

been concluded that there were no substantial variation in 

basic tendency of permeation features such as volume of voids 

and water absorption, RCPT and sorptivity of the reused 

ceramic aggregate in concrete compared to the conventional 

aggregate concrete. Also, as the w/c increased in both 

concrete mixtures with and without ceramic waste coarse 

aggregate, the permeation measurements increased. [7] 

Julia García-González et al. (2014) studied focuses on 

ceramic industry waste from industries in Spain. The concrete 

mix design is done as per the Spanish concrete code and 

ceramic aggregates which are recycled, met all the technical 

requirements imposed by current Spanish legislation. Ceramic 

aggregates are replaced up to 100% replacement of C.A. The 

appropriate tests had been conducted to compare mechanical 

properties with concrete made conventionally. The ceramic 

waste aggregate concrete was displayed a feasible concrete 

properties as similar the normal gravel concrete. [18] 

D. Aruna et al. (2015) studied for tile waste based concrete, 

cement is replaced by fly-ash partially and also coarse 

aggregates were replaced by 20mm size, tile wastes by 0, 5, 

10, 15, 20 and 25%. The average maximum compressive 

strength of roof tile aggregate concrete is achieved at a 

replacement of 25%. The reduction of 10% to15% in the 

strength is observed compared to concrete produced 

conventionally at 25% of aggregate replacement of roof tile. 

The workability of roof tile waste concrete is in the range of 

medium. [12] 

Md Daniyal et al. (2015) investigated the high quantity of 

materials produce in the ceramic industry turns in to wastage 

through processing and fixing as the hard nature of it. The 

waste of ceramic tiles that is been used were firstly crushed 

and used in concrete to the replacement of natural C.A with 

10,20,30,40 and 50% of replacement in concrete. The study 

states that the use of ceramic tile aggregate in concrete 

enhances its properties and it has been observed an increase in 

both compression and flexural strength. [19] 

Parminder Singh et al. (2015) carried out research on the 

utilization of ceramic tiles waste from productions. The partial 

replacement to C.A. has been examined. 3 different grades of 

concrete has been prepared for testing. The results from tests 

are not fitting with conventionally made concrete but 

considering the properties regarding the strength, it is suitable 

to use ceramic tile aggregate in concrete. Finally, it is been 

said that, about 20% of ceramic tile waste usage in the grade 

of M20 concrete is desirable. [20] 

Batriti Monhun R. Marwein et al. (2016) gave the result on 

the Ceramic waste concrete (CWC) made with these tiles at 

0,15,20,25 and 30%.Grade of concrete M20 is prepared; 

constant W/C ratio 0.48 is maintained for all the concrete 

mixes. The characteristics properties of concrete such as 

workability for fresh concrete, also Compressive Strength, 

Split Tensile Strength are found at 3, 7 & 28 days. The paper 

suggests that the replacement of waste tile aggregate should 

be in the range of 5% to 30% and also it is suitable to ordinary 

mixes like M15 and M20. [13] 

N. Naveen Prasad et al. (2016) examined crushed tiles waste 

& powder made from Granite were used as partial 

replacement to C.A and F.A. The burning of crushed tiles 

waste were exchanged in place of C.A. by 10, 20, 30 and 40% 

and Granite powder was replaced in the place of F.A. by 10, 

20, 30 and 40% without affecting the design mix. The grade 

of M25 concrete was considered to make conventional 

concrete. Not affecting the design mix, of mixes of different 

types were prepared by replacing the C.A. and F.A. at 

different %age of crushed tile waste and powder of granite. 

The workability of concrete increased with increase in granite 

powder and it has been observed that the compressive strength 

is maximum at 30% of coarse aggregate replacement. [14] 

Paul O. Awoyera et al. (2016) examined the utilization of 

ceramic tiles in concrete. In this, both the C.A. & F.A. are 

replaced with ceramic fine and ceramic coarse aggregates 

gathered from different construction sites of Ota, Lagos and 

Nigeria in different %ages. The ceramic fine and coarse 

aggregates are replaced in concrete made conventionally, 

individually and strength parameters are examined. And 

finally, it is been said that utilization of ceramic waste in the 

concrete gives significant growth in strength compared to 

concrete made conventionally. [10] 

P. Rajalakshmi et al. (2016) done research on the use of 

ceramic waste as replacement of aggregates in concrete. In 

ceramic industry about 30% production goes as waste. The 

ceramic waste aggregates are hard enough and durable 

material than the conventional coarse aggregate. It has good 

thermal resistance capacity. This research studied the fine 

aggregate replacement by ceramic tiles fine aggregate 

accordingly in the range of 10% and coarse aggregate 

accordingly in the range of 30, 60, and 100% by weight in the 

concrete having grade of M-30. The study recommends that 

ceramic tile waste can be used as an alternative construction 

material to C.A. & F.A. in concrete, it has good strength 

properties i.e., 10% CFA and 60% CCA being the maximum 

strength. [15] 

Prof. Shruthi H. G. et al. (2016) concentrated study on the 

Ceramic tiles waste, those had been obtained from 

construction and demolition sites, from engineering industries, 

and these creates a hazards effects to the environment and 

creates pollution. The use of crushed ceramic tiles waste as a 

coarse aggregate in concrete would also make it economical. 

Waste ceramic tile that were used in the concrete as 

replacement for C.A. with 0, 10, 20 and 30% of replacement 

in the concrete of M20 grade. The Compressive Strength and 

Split Tensile Strength is tested of the concrete moulds that 

were casted after a curing period of 3,7&28 days. These 
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results shows that, maximum compressive strength is attained 

for replacement of 30% ceramic tile aggregate compared to 

the natural C.A. [16] 

Wadhah M.Tawfeeq et al. (2016) studied the properties of 

crushed tiles (CT) in place of C.A. in concrete mix. The 

recycling process in the field of concrete technology is well 

recognized in U.S. Asphaltic concrete & Portland cement 

concrete recycling, has been shown to be an economical 

option for road, street and highway construction. It includes 

not only the water content and tiles but also the gravel/sand 

ratio. They concluded that as the water-cement ratio decrease, 

the compressive strength increases. The paper consists of 

replacement of crushed tiles to 50% and 100% only. The 

results show that replacement of crushed tiles as coarse 

aggregate below 50% will have considerable properties. [21] 

2.2.2 Ceramic Waste Replacement as Cement 

Vejmelková et al. (2012) checked the characteristics of 

concrete having fine-ground ceramics as SCM. The varied 

series of parameters of concrete containing ceramic industry 

waste as a partial substitute of Ordinary Portland was studied. 

In this investigation, CWP partially replaced OPC with 10, 20, 

40, and 60 % by mass was examined by X-ray spectrometer 

where its specific surface area was 336 m2/kg. The research 

findings confirmed on CWP might be used as the partial 

replacement of OPC material in the concrete making as SCM. 

The open porosity rise with increase of the CWP content; as 

well as bulk density increased a little bit in the same manner. 

Above 20% CWP by cement mass showed a very fast 

decrease in the compressive strength after 7 & 28 days, 

though, fracture-mechanics properties drop gradually when x 

level of replacement was 40% CWP. The liquid water 

transport parameter of concrete mixture was satisfactory at the 

replacement level of 20%. Increasing the amount of CWP 

exchanged by OPC, decreased the thermal conductivity 

properties. [8] 

A research conducted about the utilization of ceramic waste as 

an effective replacement of cement for establishing 

sustainable concrete was carried out by Raval et al. (2013). In 

this investigation, OPC was partially replaced by CWP with 

10, 20, 30 40 and 50 % by mass in 20 MPa concrete mixtures. 

The concrete specimens were tested for compressive strength 

at 7, 14 and 28 days. In conclusion, replacing cement with 

CWP up to 30% showed a rise in compressive strength of 

M20 mixtures after 28 days of age and any further 

replacement reduced the compressive strength values. Also, 

the cost of M 20 concrete mixture decreased by 12.67% 

therefore, it turned to economical concrete without 

compromising concrete strength compared to the conventional 

concrete. [4] 

Fatima et al. (2013) examined the ceramic powder as a 

construction material in rigid pavement. Up to 30% of the 

OPC was replaced by CWP in this investigation to evaluate 

the feasibility of the use of CWP <75μm as partial substitution 

of the cement in concrete of paving quality (PQC) & dry lean 

concrete (DLC). Several tests were used in the determination 

of the M 35 grade mixture workability, elastic modulus, 

compressive strength at 7 and 28 days, split tensile strength 

and flexural strength of mixtures. The water to cement ratio 

used was 0.45. Four mixtures with CWP replacing cement 

with 0, 10, 20 and 30 % were prepared. The conclusions 

drawn from this investigation showed that the reported slump 

values of CWP concrete were in the range of 75 and 100 mm. 

The increase in the compressive strength results by 3.9% at 

the substitution level of 20% CWP and 0.46 w/c ratio was 

observed. The outcomes from the flexural strength& split 

tensile strength were a little decreased to all W/C ratio with 2-

3 % relative to the control concrete. Finally, CWP material 

might be used in road construction in the PQC and DLC. [2] 

Prajapati et al. (2014) concluded the study of examination of 

strength & durability of the concrete made by replacing waste 

ceramic powder. The grade of concrete M25 was made by 

replacing Ordinary Portland Cement 53 grade by 0% - 30% of 

ceramic waste in the powdered form sieved with 90 microns. 

After this, they run the various tests regarding the flexural 

strength, compressive strength & water absorption of concrete 

at W/C ratio 0.48. The results shown that concrete’s 

compressive strength reduced with adding of ceramic 

powdered wastes & was less compared to the concrete made 

conventionally.  Water absorption readings shows an inclined 

nature with increase of ceramic waste in powdered form; 

though, with replacement of 10% rise in water absorption has 

been less. [9] 

Jay Patel et,al. (2014), conducted study on waste ceramic 

powder as the replacement of cement partially in concrete. 

From the study, they determined that waste ceramic powder as 

a 17 cementitious material has been good for the environment 

as well as economy. Optimum %age of waste ceramic powder 

as a cement replacement was in range of 20% - 30%. The 

strength of compression of concrete inclined up to 30% - 40% 

based on pozzolanic activity of waste ceramic powder. 

Adding the ceramic waste powder greater than 30% to 40% 

reduced the compressive strength of made concrete. [23] 

Sadek et al. (2014) concentrated on the use of waste ceramic 

wall tiles in cement. The aim of the investigation was to look 

for effect of using ground CWP on the fresh & hardened 

characteristics of concrete. Natural fine & coarse aggregates 

beside tap water and the incorporation of OPC cement type 

were used in the experiment. Two experimental phases were 

set to achieve the previous aim as follows, phase one focused 

on the determination of the characteristics of cement pastes 

that involved CWP. Phase two concern was the determination 

of the compressive and flexure strengths after 2 & 28 days of 

age. Numerous replacement ratios of CWP weight by cement 

were used in the study as 0, 5, 10, 15, 20, 25, 30 and 35%. 

After study, it was determined that cement pastes used fired 

waste ceramic tiles showed enough conformity especially 

through investigating soundness, setting time with initial and 

standard compressive strength. Also, as the replacement level 

of CWP increased in both mortars and pastes, water 

absorption property increased too while bulk density 

decreased slightly. [5] 

Zimbili et,al. (2014) taken a analysis of the utilization of the 

ceramic industry wastes in the production of concrete. Best 

methods, they found for ecological growth is waste recycling. 
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As per them, the utilization of ceramic industry wastes are 

appropriate for use as the partial replacement of F.A. & C.A. 

and replacement of cement in the concrete partially.  The 

concrete made using the ceramic industry wastes have 

numerous benefits over the normal concrete in characteristics 

of the compressive strength, durability & density. [11] 

S. Keerthipriyan et al. (2015) conducted a study on analysis 

to strength features of the concrete by adding ceramic industry 

waste in the place of the cement indicate that, split tensile 

strength, compressive strength, &  the flexural strength of the 

concrete decrease with increase in the %age of the ceramic 

industry waste. Although, the compressive strength is finest at 

20% replacement at M25 grade of concrete. Strength had been 

optimal at 10% replacement with ceramic industry waste 

powder for the mortar cubes. [24] 

Dr. M. Swaroopa Rani et al. (2016) investigated partially 

replacement of OPC by CWP with 10%, 20%, 30%, 40% & 

50 % by mass in 40MPa concrete mixtures. The concrete 

specimens were tested for compressive strength at 7, 14, 28 

and 56 days. In conclusion, replacing cement with CWP up to 

10% showed an increase in the compressive strength of M 40 

mixtures after 28 days of age and any further replacement 

reduced the compressive strength values. Also, the cost of M 

40 concrete mixture decreased, therefore it turned to 

technically feasible and economically viable concrete without 

compromising concrete strength compared to the conventional 

concrete. [22] 

The following table 1 shows the literature review papers based 

on cement replacement by ceramic waste powder and its 

Comparison. 

3. Conclusion 

Based on critical literature review, following conclusions are 

been made:  

[1] The Ceramic waste can be the replacement of any prime 

constituents of the concrete like cement coarse aggregate 

and fine aggregate/sand. 

[2] The compressive strength test is mostly adopted and 

widely used test for checking the concrete parameter. 

[3] The workability and the compaction of fresh concrete 

gets the lower as the dosage of ceramic powder gest 

increased moat likely due to the high absorption rate of 

fine ceramic particles. 
[4] The durability ceramic waste cement concretes would be 

improved in comparison to OPC concretes due to a 

reduction in water absorption capacity.  

[5] The range effective replacement of cement with ceramic 

waste powder in concrete lies between 20-30% and it gets 

decreases as the grade of concrete increases. 

[6]  The utilization of ceramic tile powder & its application 

for ecological development of construction industry is the 

most feasible solution, possible another solution of 

disposal of Ceramic waste and also addresses the better 

application of such waste. 
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Table 1: literature review papers based on cement replacement by ceramic waste powder and it’s Comparison 

Sr. 

No. 

 

Author Name 

 

Particle 

Size 

 

Prime Constituents in Ceramic Powder 

 

Grade of 

Concrete 

 

Optimum %age 

Replacement 

SiO2 Al2O3 Fe2O3 CaO 

1 OPC 53 Grade Cement 

 

21.77% 

 

2.59% 

 

0.65% 

 

57.02% 

 

___________ 

 

2 Fernando pacheco-

torgal et al. (2010) 

75µm 

 

51.7% 

 

18.2% 6.1% 6.1% M30 

 

20% 

3 Amitkumar d. raval et 

al. (2013) 

75µm 

 

63.29% 

 

18.29% 

 

4.32% 

 

4.46% 

 

M20 

 

30% 

4 Electricwala fatima et 

al. (2013) 

75µm 

 

60.21% 32.43% 1.152% 

 

2.16% 

 

M35 

 

20% 

5 Francis kenna et al. 

(2014) 

150µm 

 

68.8% 

 

18.4 % 

 

4.6% 1.5% M35 

 

15-20% 

 

6 Bilaludddin ahmad et 

al. (2016) 

75µm 

 

63.29% 

 

18.29% 

 

4.32% 4.46% M20 30% 

7 Paul archbold  

et al. (2016) 

150µm 

 

51.04% 

 

43.42% 

 

0.52% 

 

0.18% M20 25% 

8 Dr. m. swaroopa rani 

(2016) 

150µm 

 

63.29% 

 

18.29% 

 

4.32% 

 

4.46% 

 

M40 10% 

9 Agil r. et al. (2017) 150µm 

 

51.7% 

 

18.34% 

 

6.35% 

 

6.21% 

 

M35 

 

15% 

 


