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ABSTRACT 

Today construction cost is very high with using routine material like cement, fine aggregate and coarse 

aggregate. This study includes use of different waste material as a partial replacement of cement. It is most 

essential to develop eco-friendly concrete from ceramic waste. Ceramic waste powder is settled by 

sedimentation and then dumped away which results in environmental pollution, in addition to forming dust in 

summer and threatening both agriculture and public health. let’s see some waste materials that can be used as a 

building material and save our environment and earth. -This paper presents an experimental study on the 

properties of concrete containing ceramic wastes. In this research study the (partial replacement of cement with 

Ceramic waste as 10%, 20%, 25%, 30%,35% and 40%.by weight for M-20 grade concrete.Hence the test on 

compression strength and ceramic replaced concrete are compared and the results is been tabulated. 
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I.  INTRODUCTION 

Many people believe that sustainability takes a break during construction activities. In recent years, initiatives 

have been investigated on a global and national level to control and regulate waste management. Generally, in 

design of concrete mix, cement, fine aggregates and coarse aggregates are used from long back, which plays a 

crucial role in designing of a particular grade of concrete The need to reduce the high cost of Ordinary Portland 

Cement requires intensified research into the use of locally available materials that could be used as partial 

replacement for Ordinary Portland Cement (OPC) as well as the aggregate which is use in construction work.In 

India, the amount of waste in the different production stages of the ceramic industry reaches nearly to 3–7% of 

its global production meaning millions of tons of calcined-clays per year that are just land filled[1] Utilization of 

that material in concrete may responsible for increase strength and durability as well reducing the environmental 

problem of their disposing. Hence it may conserve natural resources and reducing usage of cement, so the cost 

of cement deceases due to such [2]pozzolonic materials. However, the ceramic waste is durable, hard and highly 

resistant to biological, chemical and physical degradation 

Different types of ceramic products are:   

 Wall And Floor Tiles 

 Bricks And Roof Tiles 

 Table-And Ornamental ware (Household Ceramics) 

 Refractory Products 
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 Sanitary ware 

 Technical Ceramics 

 Vitrified Clay Pipes 

 Expanded Clay Aggregate 

 Bone China Products 

 Potteer Products 

 

II. EXPERIMENTAL INVESTIGATION 

MATERIALS USED:-  

a) Ceramic waste 

The principle waste coming into ceramic industry is the ceramic powder, specifically in the powder forms. 

Ceramic wastes are generated as a waste during the process of dressing and polishing. It is estimated that 15 to 

30% waste are produced of total raw material used, and although a portion of this waste may be utilized on-site, 

such as for excavation pit refill, The [3]disposals of these waste materials acquire large land areas and remain 

scattered all around, spoiling the aesthetic of the entire region. It is very difficult to find a use of ceramic waste 

produced. Ceramic waste can be used in concrete to improve its strength and other durability factors. Ceramic 

waste can be used as a partial replacement of cement or as a partial replacement of fine aggregate sand as a 

supplementary addition to achieve different properties of concrete:- 

Materials Ceramic Powder (%) 

SiO2 61.39 

Al2O3 14.20 

Mn203 0.05 

So3 0.10 

K2O 2.04 

P2O5 0.14 

 

                

           “Fig 1 Ceramic Powder”        “Fig 2 Microscopic view of ceramic particles” 

“Table 2: Laboratory tests on ceramic aggregate” 
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Properties Test Methodology 

Adopted (as per 

Is code) 

Normal 

aggregate 

Ceramic 

aggregate 

Toughness Impact Test IS:2386 (Part 4) 14.42 18 

Hardness Deval abrasion 

test 

IS:2386 (Part 4) 6.72 8.24 

Specific Gravity Specific Gravity IS:2386 (Part 3) 2.854 2.78 

Hardness Los-Angeles 

abrasion test 

IS:2386 (Part 4) 7.4 8.36 

Crushing strength Crushing test IS:2386 (Part 4) 21.82 28.70 

 

b) Fine aggregate  

Those fractions from 4.75 mm to 150microns are termed as fine aggregate. The river sand is used in 

combination as fine aggregate conforming to the requirements of IS: 383. The river sand is screens and washed 

to eliminate deleterious materials and oversize particles from the sample. 

c) Coarse Aggregate  

The fractions from 20 mm to 4.75 mm are used as coarse aggregate. The Coarse Aggregates from crushed 

Basalt rock, conforming to IS: 383 is being used. The Flakiness and elongation Index were maintained well 

below 15 

d) Cement (OPC)  

The Ordinary Portland Cement of 53 grades conforming to IS: 8112 is used. 

e) Water  

Water is an important ingredient of concrete as it participates in the chemical reaction with cement. Since it 

helps to from the strength giving cement gel (C-S-H Gel ), the quantity and quality of water are required to be 

looked after very carefully. 

“PHYSICAL PROPERTIES OF (OPC) CEMENT” 

Property IS CODE IS:8112-1989 

Specific gravity 3.14 

Consistency 33 

Initial setting time 30 min 

Final setting time 600 min 

 

III.  SCOPE AND OBJECTIVES  

1) To develop the solution for waste reduction by replacing ceramic waste powder instead of cement in concrete 

and also to protect the environment from a part of ceramic waste pollution.  

2) The tests were conducted to investigate the probable of ceramic barren powder as cement in concrete.  
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 3) Physical characteristics tests were performed on ceramic waste powder and the result were compared.  

4) The objective of the project is to substitute the cement partially in the concrete by the ceramic waste powder 

with a[4] percentage replacement ranging from 0% to 45% on the strength criteria of M20concrete.  

5) Compression test, split tensile test were performed on conventional concrete and the cement replaced 

concrete by ceramic waste powder and test results are compared.  

6) The main objective is to utilize ceramic waste in a proper manner to protect the environment and to control 

carbon dioxide emission.  

7)  It reduces the land fill area and leachates etc.., and to bring the [5]latest developments in concrete 

technology.  

8) It is most important to create sustainable concrete from ceramic waste and to reduce the usage of cement and 

overall concrete price and to give good strength at low cost. 

 

IV.  EXPERIMENTAL METHODOLOGY  

The evaluation of ceramic waste for use as replacement of cement material begins with the concrete testing. 

Concrete contains cement, water, fine aggregate, coarse aggregate and grit. With the control concrete, i.e. 10%, 

20%, 30%, 40%, and 50% of the cement is replaced with ceramic waste, the data from the ceramic waste is 

compared with data from a standard concrete without ceramic waste. Three cube samples were cast on the 

mould of size 150*150*150 mm for each 1:1.80:3.84 concrete mix with partial replacement of cement with a 

w/c ratio as 0.52 were also cast. After about 24 h the specimens were de-moulded and water curing was 

continued till the respective specimens were tested after 7, and 28 days for compressive strength test. 

Compressive strength Compressive strength tests were performed on compression testing machine using cube 

samples. Three samples per batch were tested with the average strength values reported in this paper. The 

loading rate on the cube is 35 N/mm2 per min. The [6]comparative studies were made on their characteristics 

for concrete mix ratio of 1:1.80:3.84 with partial replacement of cement with Ceramic waste as 10%, 20%,25% 

30%, 35% and 40%. 

 



 

79 | P a g e  

 

V. EXPERIMENTAL SET UP  

 

“Design mix proportion for various concrete” 

Concrete Type Cement replacement with ceramic 

A0 Standard Concrete 

A1 10% replacement 

A2 20% replacement 

A3 25% replacement 

A4 30% replacement 

A5 35% replacement 

A6 40% replacement 

 

VI. SUMMARY & CONCLUSION  

The study indicates that the barren ceramic can be [7]recycled in concrete without affecting the durability 

parameter. Analysing the result containing the replacement of ceramic waste powder in concrete gives the 

following results. 

 When the concrete was replaced by 35 % of ceramic powder the compressive strength attained was 23.43 

N/mm2 and the cost decreased up to 25% in M20 grade.   

 The replacement of cement with ceramic waste upto 35% by weight of cement rises the compressive 

strength and further replacement of cement with ceramic waste falls the compressive strength.  Therefore it 

suits more cost-effective without [8]compromising the concrete strength. It becomes theoretically and 

economically reasonable and sustainable.  

 It has been concluded that replacement of cement by ceramic wastes in concrete upto 35% is having good 

strength Ceramic powder as cementatious material will be good for economy and environment. It can be 

reducing cost of cement 20% to 30% for M30 and above grade with 20% replacement.  

 Ceramic powder has very good [9]pozzolonic reactivity due to their manufacturing process on 

temperature 200°C to 2000°C.   

 Optimum percentage of ceramic powder for replacement is 20%-30% as cementations material.  

Compressive strength of concrete increases up to 30-40% of replacement based on pozzolonic activity.  

More than 30-40% replacement by weight of cement strength decreases. 

 It is the possible alternative solution of safe disposal of Ceramic waste 
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