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ABSTRACT 
The ceramic filters are manufactured from local raw materials, red clay and combustible materials (rice husk and yeast) by slip 
casting and semi-dry press techniques, which provide a low-cost and single-stage filtration process.So, the aim of this 
study,making ceramic water filter discs from local materials and use slip casting and pressing techniques to study their 
effectiveness in improving the quality of filtered water.The results indicate that the ratio of additives is directly proportional with 
porosity and inversely with density. The casting method gives the highest porosity and less density than the pressing method. The 
additive type of yeast creates a regular distribution of pores in the skeleton of the ceramic filter in comparison with rice husk 
additive. 
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INTRODUCTION 

 

In third world countries, people’s everyday life effect of drinking water conditions where be to safe 

drinking water is limited. One source of these watersis surface water, thus water pollutions are hard to avoid.  

Statistics show dirty drinking water causes diarrheal diseases for not supply of water for personal hygiene and 

sanitation, thus these diseases lead to death, ninety percent of children under five years old almost any 1.8 

million deaths in developing countries. And therefore are considered drinking water at the household level is 

both more effective and cost-effective in preventing diarrheal disease than conventional approaches such as the 

installation of protected wells and springs [1-3]. 

Filtration, which is one of four proven Household water treatment and safe storage methods (HWTS) have 

been shown tominimize diarrheal prevalence by an average of 45% among users. Although ceramic filters have 

been proven effective in improving water quality [4]. 

Ceramic water filters (CWFs) are especially appealing because of their ease of fabrication, ability to filter 

out bacteria from water very effectively and use, and their low cost [5]. 

The Ceramic water filters are manufactured by mixing red clay with combustible materials, such as rice 

husks and yeast. The combustible materials are ground and sieved and then fired. The firing is done in an 

electric furnace at 1000 C. This result gets on a structure with pores small enough to allow a sensible percolation 

rate of water [6]. 

In this work was designed filters be a low-cost and easily manufactured water filtration system by two 

techniques slip casting  and pressing. In slip casting technique can be prepared ceramic filters  by slip in plaster 

mold to produce hundreds of filters can be done together. So productivity can be elevated by using a slip casting 
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technique. This low cost process, demanding inexpensive tools, can make it one of the most favorable 

techniques for the fabrication method of ceramic filters [7]. 

The aim of this study was manufactured ceramic water filter from local materials to show the effect of 

additive type and knowing the fabrication method effect upon the performance of ceramic filter. 

 

MATERIAL AND METHODS 

 

a)Preparation of clay powder: 

The clay samples in this study were collected from the deposit in the Mahaweel area of the Babylon 

province. These samples are washed, dried and ground, after grinding the powder was evaluated by particle size 

analyzer (Type Better 2000) which is available in the ceramic and building materials department, Engineering 

Materials College, University of Babylon. The fine size of clay (>75 µm).  

 

(b) Preparation of rice husk powder: 

Rice husk was used as combustible material. It was obtained from the workshop in Hilla city. It is washed, 

dried and finally crushed in an electric mill, and then ground in fine size (>80) µm of rice husk. 

Yeast is employed in baking as a leavening agent, where it converts into a gas (CO2) which causes 

expanding the body and leaves pockets or bubbles [8]. In the present study, the yeast was taken from the local 

market, which is characterized by spherical shape particles of 5 µm in diameter. 

 

c)Slip-Casting Method: 

Slip-casting was used to prepare samples for batches at different ratios. The slip is poured into a plaster of 

Paris mold to produce ceramic filter in cylindrical shape. The samples  were left until the cast dries and then 

fired.  

 

d)Semi-dry Pressing Method: 

The uniaxial semi-dry pressing technique was employed to form ceramic filter samples for batches at 

different proportions. All samples were pressed into cylindrical form by using steel mold, the samples had a 

diameter of 30 mm and 3 mm in height (thickness). 

 

2.2 Production of filter samples: 

The raw materials; red clay and yeast, were mixed in proportions of 98:2, 96:4, 94:6, 92:8, 90:10, 80:20 and 

70:30 respectively by volumes and then shaken thoroughly. Water was added to the mixtures up to 20% by 

weight to improve on their workability.  The filter samples were manufactured for two groups. 

Group A filtersamples were fabricated by forming in the plaster mold using slip casting.  

Group B filter samples were manufactured by compacting 5g of each of the mixture to a pressure of 49 

MPa using a semi-dry pressing. 

The filter samples were formed into cylindrical discs of diameter 30mm and thickness 3mm. The green 

bodies were dried at 105 °C and fired to 1000 °C. 

 

 
Fig. 1: Methodology method to prepare the ceramic filter. 
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2.3 Characterization of ceramic filter: 

The ceramic filter prepared was tested by the effecton its properties and microstructure as shown in Table1. 

 
Table 1: shows Methods and Properties 

Methods Properties 

Archimedes method 

Darcy’s law 
Constant head method 

Universal testing machine 

Microscope 

Determine density and porosity 

Determine permeability 
Turbidity measurement 

Compressive strength analysis 

To observe the microstructure of ceramic filter 

 

RESULTS AND DISCUSSION 

 

This chapter discusses about the relationship between density, porosity and strength of sintered products 

ceramic filter. 

 

3.1 Physical properties: 

3.1.1 Density: 

Figure 2 depicts the relationship between the increments of additives with the apparent density of the 

ceramic filter. It is due to the fact that the density of the ceramic filter is inversely related to the porosity. So, as 

the additive ratio is further increased, the density values of the samples are rapidly decreased. It has been 

observed that the behavior of the density of the samples follows the same trend as explained in the porosity 

article. The samples which are manufactured by the slip casting technique show less density than those forming 

by the pressing method [9, 3, 10]. 

 

  
 

Fig. 2: Density change with additives (rice husk and yeast) by (A) Slip casting and (B) Pressing 

 

3.1.2 Porosity: 

Figure 3 displays the effect of additives (rice husk and yeast) upon the apparent porosity of the ceramic 

filter. It is generally observed that the increase in additive ratio will be caused increment in the value of apparent 

porosity [11, 9]. 

On the other hand, the forming method was produced a contrast in porosity, where the slip casting 

technique had given a high value in porosity rather than the pressing process. This disparity in porosity values 

between the two techniques gives an indication that, the compacting forces in the pressing forming were caused 

converge of the particles more than done in the slip casting process. So, the slip casting technique is more 

suitable procedure for producing a porous ceramic filter. 
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Fig. 3: Porosity change with additives (rice husk and yeast) by (A) Slip casting and (B) Pressing 

 

3.1.3 Permeability: 

The permeability of the ceramic filter was measured according to the Darcy's equation. Figure 4 explains 

the discharge of water per a unit of time for the prepared ceramic filter with different additive ratio.The 

permeability is an important parameter to find the rate of water flow through the ceramic filter. It has been 

observed from the figure that the permeability value is exponentially related with the change of additive ratio in 

the ceramic filter, that the ceramic filter of 0.3  additive gives a high percentage of porosity. According to that, 

the permeability value of the ceramic filter records an effective enhancement of this value of additive. It may be 

noted that the fabrication process of the ceramic filter does not obviously effect on the permeability values [4, 

11, 10]. 

 

  
 

Fig. 4: Permeability change with additives (rice husk and yeast) by (A) Slip casting and (B) Pressing 

 

3.1.4 Turbidity: 

Tables 2 (a, b) showturbidity test results for samples made by slip casting and pressing techniques. The 

samples which are manufactured by slip-casting have higher levels of turbidity rather than the pressing process 

indicating that, the pores of large diameter making it easy cross the particles through the filter samples. But the 

pressing technique gives turbidity values less due to compacting forces which led to convergence grains [12,5, 

13]. 

 

 
Table 2a: Result of turbidity test for ceramic water filter with rice husk 

Slip casting 4.17 5.21 2.66 5.52 5.15 6.79 5.33 

Pressing 2.57 3.61 2.4 3.11 3.62 2.21 3.59 
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Table 2b: Result of turbidity test for ceramic water filter with yeast 

Slip casting 3.37 2.62 6.18 3.97 5.44 7.98 6.2 

Pressing 2.16 4.23 3.63 2.17 4.18 3.91 5.7 

 

3.2 Mechanical properties: 

3.2.1 Compressive strength: 

Figure 5 exhibits the effect of additives upon the compressive strength of the ceramic filter. The 

compressive strength of the samples is inversely related to the porosity. When additives increased, the 

compressive strength of the samples decreased [14, 4]. The pressing method gives compressive strength better 

than that of slip casting process. 

 

  

 

Fig. 5: Compressive strength change with additives (rice husk and yeast) by (A) Slip casting and (B) Pressing 

 

Figure 6shows scanning electron micrographs of the filter samples. It may be observed that, the resulting 

pores after the burning of rice husk additive has an irregular shape in contrast with the yeast additive that created 

pores of approximately regular and circular in shape. This disparity in the morphology of pores reflects 

positively on the enhancement surface area and pore volumes of the pores for the samples with yeast additive. 
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Fig. 6: Scanning electron micrograph of filter samples (A, A1) 10% of rice huskand yeast in slip casting and (B, 

B1) 10% of rice husk and yeast in pressing. 

 

Conclusions:  

The possibilities get the clean or clear water by sintering a mixture of clay and combustible materials as 

ceramic filter by slip casting and pressing techniques. The slip casting giving higher porosity than pressing and 

less density, where the ratio 30% of rice husk and yeast, the porosity was 66% and 82% respectively in slip 

casting while 53% and 78% respectively in pressing, but density and compressive strength were lower. 

Permeability test, the result showed that the permeability increases with increase in ratio of rice husk and yeast 

to clay. As well as the pores of yeast have a regular shape approximately in contrast the pores of rice husk. 
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