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Abstract 

The aim of this research is to produce ceramic water filter (CWF) at low cost for domestic water treatment using 

clay samples excavated in Ilaro area of Ogun state, Nigeria. The clay mix (ceramic body) was formulated from the 

combination of kaolin (china clay), grog (fired ceramic wares that were crushed) and wood dust with varying 

proportion of kaolin and wood dust. The mixture, molded into disc shapes, was then fired at 950
O
C in a muffle 

furnace. The flow rate, dissolved matters or suspended particles removal efficiency and the hydrogen potency (pH) 

of filtrates were recorded in this write-up. The ceramic disc filter produced shows satisfactory performance in water 

purification and therefore suitable for domestic use.  

Keywords: - ceramic body, filtrates, grog, dissolved matters and kaolin. 

Introduction 

The use of water to human existence cannot be overemphasized. Although there are several sources of water in 

Nigeria, however the problem of unsafe drinking water is persistent in our society and other developing countries as 

a result of lack of access to portable and safe drinking water (Krishnamurthy et al., 2009). Over the years, unsafe 

drinking water has constituted major health hazards that have led to the death of millions of children, with low 

immunity under the age of five in developing countries causing diarrhea.  The disc filter produced shows 

satisfactory performance in water purification and therefore suitable for use at home, especially for prevention of 

disease such as guinea worm (WHO, 2004).  

Several water treatment techniques such as boiling, chlorination, chemical precipitation and coagulation had been 

employed but some of these techniques either reduce water quality or cause other harm than good to the consumer 

health (Yang X. & Shang C., 2004)   Ceramic filtration, which is a process of passing water through a porous 

ceramic material, has been employed successfully in water treatment, especially in rural areas to reduce the effect of 

water borne infections, it is cost effective and can be made from locally sourced materials (Agbo S.C. et. al., 2015). 

Different types of filters had been developed for use in many part of the world but all come with high cost due to 

cost of importation which many rural dwellers cannot afford (WHO, 2004). 
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Fig. 1. Various ceramic filter media (shapes) available (Bulta & Michael, 2019) 

This research work is aimed at producing disc clay filters, on a laboratory scale, with good removal efficiency of 

microbial matters, thereby improving access to safe drinking water locally using various proportions of clay and 

wood dust. 

Materials and method 

This research work was conducted in the Science Laboratory Technology Department at the Federal Polytechnic, 

Ilaro, Ogun State, Nigeria. 

Sample collection and preparation 

Samples of Kaolin (china clay) was collected along Ajegunle - Ilaro road while hard wood dust was collected from 

the Saw Mill along Sabo area in Ilaro. The clay samples and the saw dust were sun-dried in open air for 7 days after 

which they were crushed with wooden mortar and pestle and screened using a 70 mesh. Grog (crushed fired ceramic 

wares from broken ceramic wares) were added to reduce the drying and firing shrinkage of the product. In addition, 

the grog samples were crushed and screened using a 70 mesh sieve. 

Mixing, molding and firing  

The sieved kaolin samples and grog were dried-mixed thoroughly in the ratio of 90/10 forming the clay mix, while 

the resultant clay mix and the wood dust were also dried-mixed in the ratio 95/5, 90/10, 85/15 and 80/20 tagged A, 

B, C and D respectively. Water was added and mashed on the floor for about 40 minutes for proper mixing and 

homogeneity. The semi-plastic clay body formed was molded into disc shapes, left to dry at room temperature and 

then fired in a muffle furnace at 950
O
C 
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 Dry-mixing       Foot marching     Homogenous clay body 

             

Fired ceramic disk         Set-up for filtration 1  Set-up for filtration 2 

Plate 1-6: step in the production of the ceramic disc water filter 

Results and Discussion 

The colour outcome of the fired disc filter appear light brownish grey, the brownish coloration may be due to the 

iron content of the clay. From table 1, there is increase in the shrinkage (as seen in figure 2), as well as the porosity 

of the fired clay filter, as the wood dust component increases, the wood dust acting as the burn out (combustible) 

material leaving out numerous pores in the body mass of the fired piece. There was increase in the water absorption 

capacity of the clay filter with increase in porosity as represented graphically in figure 3. There was decrease in the 

strength of the fired ceramic filter as the combustible material content increases, this is evident in the sharp decrease 

recorded in the modulus of rupture of the fired piece. 
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Table 2 indicates the pH of water samples before and after filtration, this is the measure of the hydrogen ion 

concentration of the water that shows whether the water tends towards acidity or alkalinity. The pH value(s) 

obtained after filtration still fall within the range (6.5 – 8.5) recommended by the World Health Organization 

(WHO). 

The values for the total dissolved solid in both the raw water and the filtered samples were indicated in table 3, high 

amount of dissolved solid give characteristic taste to water. The high initial value of TDS dropped after passing 

through the produced ceramic disc filter from 55mg/L to 14mg/L hence the average removal efficiency for TDS is 

calculated as: 

  

74.55% – School2 A 

72.13% – School2 B 

Table 1: Result of physical analysis for water filter disc 

 A B C D  

 5% W 

Dust 

10% W 

Dust 

15% W 

Dust 

20% W 

Dust 

 

Shrinkage (%) 1.8 2.1 4.0 5.4  

Water absorption (%) 52.10 54.35 63.55 80.65  

Porosity (%) 65.76 71.67 84.16 90.19  

Modulus of rupture 

kg/m
2
 

27.56 23.91 8.45 6.13  
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Fig. 2. Shrinkage at different body composition 

 

Fig. 3. Water absorption rate at various wood dust proportions 

 Table 2. The pH of water samples 
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Water source Before filtration After filtration 

School 2 A 6.38 6.97 

School 2 B 6.32 6.85 

  

Table 3. The total dissolved solid of water samples 

Water source Before filtration After filtration 

School 2 A 55 14 

School 2 B 61 17 

  

Conclusions and Recommendations 

In this research work, production of ceramic disc filter from excavated clay and locally sourced material was carried 

out and was tested to check its effectiveness for household use in water treatment in a bid to minimize or eradicate 

the challenges of unsafe drinking water at the grass root. 

The produced disc filter shows satisfactory performance in water purification and therefore suitable for use at home 

especially at the grassroots. Other methods of forming the filter should be tried for improved ease of mass 

production.  
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