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Abstract: Raw materials from some mines from the Iraqi Westren Desert were used to manufacture tap water 

porcelain filter. They were Montmorolinite clays, Sand, Limestone, and remnants of the membership. These 

materials were cleaned dried grind and sieved to the required size then several homogenous mixtures were 

prepaired using different amounts of the raw materials.  

Filter test samples were prepaired. Several testes were carried to get the porcelain propetrties. They were 

apparent density, apparent porosity, percentage of absorbed water, and hydraulic conductivity. Tests results of 

these properties showed that the addining of remnants of the membership has big effect on the porcelain 

properties and the changes of these properties depend on the amount of these additives in the porcelain body.  

As a result for these changes the amount of water which could be filtered by them would be increased respectly.  

These filters were compatible with important filter standard specifications 

 such as toxicity test and suspended particles. The results showed that the filtered water were conformity with 

the specifications for public drinking water with high flow rates.  
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I. Introduction 
Increasing importance of healthy drinking water which contain low ratios of impurities with population 

growth, which is usually accompanied by a scarcity of drinking water due to environmental degradation caused 

by industrial development and its different contaminations. As well as the waters of the rivers in the provinces 

of dry and semi-dry and that Iraq is part of it, characterized by high turbidity in some seasons of the year. In 

order to preserve human health and the environment many types of filters were made to remove turbidity or 

smell and taste, or turbidity, taste and smell. Candidate porcelain filters are concidered of the most important 

domestic water filters [1], and most common for easy manufacturing and mandated quality properties, where by 
means of them can get rid of plankton sizes up to parts of micron[2, and 3]. 

Muds are the raw material in the porcelain industry, where 60% of these muds in the world exploited in 

such industries. Montmorolinite clays are one of these muds [4], and it has properties for adsorption and 

exchanging cations[5]. In addition to muds other materials are used to improve the specifications of the product, 

as needed, and that the multiplicity of the use of these filters. And of these additives are sand, limestone plus 

some remnants of the membership ( organic matter) such as wood remains, grain husks, such as husks of wheat, 

barley, corn ... etc [6], and leaven fermented materials, [7, 8]. 

Purpose of this study is to purify the water of pollutants using porcelain filters made of locally 

available raw materials and with special specifications make the candidate with high efficiency in the speed and 

quality of the filtered water. 

 

II. Proceeding method 
Using antipersonnel three key raw materials in the manufacture of porcelain water filter, namely: 

Montmorilonite, Sand, Limestone, and proportion of organic matter. The raw materials were cleaned, washed 

with distled water, and dried for 24 hr. at110 C○. Then these materials were grained to same size less than 65 

µm, to get porous porcelain [9].  The mixing weight ratios of these materials were shown in "Table 1". The 

materials has been mixed by using electric mixing mashine and confused for 30 minutes.  

 

Table1: Details ofthe mixtures used to produce porcelain filters. 

Mix No. % Montmorolinite + %Sand + %Limestone %Organic matters 

1 50%M + 25%S +  25%L 0 

2 90% (50%M + 25%S +  25%L) 10 

3 85% (50%M + 25%S +  25%L) 15 

4  80% (50%M + 25%S +  25%L) 20 

  

To prepare the dough of porcelain to be molded in mechanical extrusion method, suitable amount of 

about 5-6 kg of each prepared mixture should be taken and then placed in a glass jar with a tight lid, then be 
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submerged in water to ensure arent water molecules and surround grains[10].  The dough would be placed in 

extrusion mechanical template machine to provide cylindrical shape. The required dimensions of cylinder were: 

outer diameter of 50 mm, inner diameter 40 mm, and height 250 mm. As shown in "Fig.1". 
To test the effect of the proportion of organic material in the porcelain mixture on the properties of 

candidate porcelain has been prepared blends with four different proportions of organic materials (0% , 10%, 

15%, and 20%). 

After the formation of the samples dried in a thermal oven at 110 C○for 48 hours [11]. Then burned in a 

mufel furnace to 1200 C○ [12]. And upon completion of the burn for all models  conducted post-burn tests were 

carried out. They were:  apparent density, porosity, water absorption, hydraulic conductivity, toxicity screening 

and intercept suspended solids, which are considered very important in determining the efficiency of candidate 

porcelain water. 

 

III. Results and discussion 
The samples that have been prepared by mechanical extrusion characterized quality, cohesion, flat surfaces and 

edges,  straightening rims and lack of curvature after drying.The use of electrostatic discharge (vacum) when 

shaped the porcelain by  mechanical extrusion helped to get rid of air trapped in the dough and get a suitable 

porous. These porous help the fumes and gases generated during drying and burning to leave the porclain safely 

without leading to crak and explose the samples [13,and 14]. 
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Fig. 1: General view of cylindrical porcelain filter. 

  

 

The samples had low shrinking, less than 5.3% and that may be due to the high proportion of non-

elastomeric materials Sand and Limestone in the models, which lead to reduced water formation [15]. 
Values of reached apparent densities of models for porcelain filters were: (1.4, 1.36, 1.29, and1.04) 

gm/cm3 respectively. The density decrease, as showen in "Fig. 2", is attributable to increase the proportion of 

organic material to the effect of liberalizing gas accompanied by weight loss quantities of the sample, as well as 

due to the decomposition of calcium carbonate and liberate carbon dioxide gas [16, and 17].  

Apparent porosity and water absorption are the most important properties of the porcelain water filters, 

which indicates the proportion of open pores, that depend on these two special two important factors, namely: 

(i)The process of configuring tract and gaps because of the gases liberated, and (ii) attic felting. And these two 

factors are affected by the temperature incineration, chemical and mineral kunas, and the proportion of organic 

matter in the paste porcelain body [10, and 18]. "Figs. 3 and 4" showed increasing in apparent porosity and 

water absorption when increasing in the proportion of organic material in the porcelain paste. The amount of 

glass phase due to the sintering process is not sufficient to full tracks and gaps and thereby increasing the 
porosity of the product, which in turn raised the percentage of water absorption and apparent porosity[18]. The 

high porocity caused high hydraulic conductivity of porcelain samples. Which were: (0.0015, 0.005, 0.0104, and 

0.08) m/hr respectively, as shown in "Fig. 5". That caused high rates of flow through filters. At 2.0m head of 

water the flow rates frome the filters were: (25, 85, 175, and 1390) l/hr respectively. Which means increament 

of flow by (3 to 52)times. These values are considered excellent, by which energy and money could be saved, 

and using these filters for other purposes.  
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The high ability of porcelain filters for the filtration turns to severe (aliasing) in the gaps occurring due 

to escape of gases during the burning process [18], thereby hindering the movement of suspended solids in the 

water during its entry into the gaps in the candidate porcelain.  
It appears from "Table 2" comparision to some of the physical and chemical properties of the porcelain 

water filters with safe drinking water and according to the World Health Organization(WHO) [19], and the Iraqi 

specification No. 417 for the year 1986 [ 20]. It was found that the water filtered by porcelain was safe for 

drinking with high specifications, especially for solid materials and outstanding, their concentrations amounted 

to zero in water emerging from the candidate porcelain. Noted from the previous results that the filter No.4, 

which was manufactured with 20% organic matter is the best and that nominated the highest amount of water 

with matching specifications for potable water. 

 

 
Fig 2: Apparent density change with the percentage of organic matter. 

 

 
Fig 3: Apparent porosity change with the percentage of organic matter. 
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Fig 4: percentage of water absorption change with the percentage of organic matter. 

 

 
Fig 5: hydraulic conductivity (m/hr) change with the percentage of organic matter. 

 
Table 2: Compared to the physical and chemical properties of the porcelain filters water produced with the 

specifications of the Iraqi and the World Organization for Global Drinking Water (WHO). 

Physical and 

chemical 

properties 

Raw 

water 

Water 

passed 

filter 

no.1 

Water 

passed 

filter no.2 

Water 

passed 

filter no.3 

Water 

passed 

filter no.4 

Iraqi 

specifications 

WHO 

specifications 

Turbidity(NTU) 115 0 0.01 0.03 0.05 <10 <1 

Ca
+2

( mg/l) 640 120 135 180 387 500 500 

NO3
-1

( mg/l) 7.4 0.29 0.8 2.25 4.9 45 45 

SO4
-2 

(mg/l) 732 143 246 355 387 400 400 

Cl
-
 (mg/l) 286 27 45 88 140 200-600 250 

Pb
+2

 (mg/l) 0.4 0.0 0.0 0.0 0.0 0.05 0.05 

Cd
+2 

(mg/l) 0.05 0.0 0.0 0.0 0.0 0.005 0.005 

Zn
+2 

(mg/l) 6.3 0.041 0.32 0.73 0.88 5.0 1.0 

Mn
+2 

(mg/l) 3.7 0.005 0.027 0.043 0.083 0.1 0.1 

Cu
+2 

(mg/l) 0.99 0.0 0.0 0.0 0.0 0.5 0.5 
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