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Abstract. The paper describes the results of monitoring studies of the 
quality of tap water in the city of Uralsk. A solution was found to use 

natural reserves of the mineral diatomite in the purification of drinking 
water. The natural sorbent diatomite was modified with hydrochloric acid 
before testing. Natural and modified diatomite samples were studied using 
X-ray fluorescence analysis and electron microscopy. In acid-activated 
diatomite, the specific surface area and porosity increase by 2.5 times. X-

ray fluorescence analysis of the elemental composition showed an increase 
in the silicon content in the sorbent. Organoleptic and physicochemical 

properties were studied in the original and diatomite-treated water: 
turbidity, taste, smell, color, hardness, permanganate oxidation, pH, iron 
and copper ions. The efficiency of sorption with respect to heavy metals 
was tested using the model toxicant copper sulfate. Determinations of 
copper and iron ions were carried out using the atomic spectrometry 
method. Hardness, permanganate oxidation, pH and organoleptic 

parameters were determined by standard methods. Treatment of water with 

natural and modified diatomite made it possible to significantly reduce 
water pollution according to the studied parameters. Filtering water with a 
modified diatomite sorbent allows you not only to purify water from 
unwanted impurities, but also to adjust its salt composition due to the 
intake of silicon. Based on the results of the work, we can conclude that, 
compared to natural, modified diatomite has higher adsorption properties 
in relation to copper and iron cations, increases pH, and also contributes to 

more effective water purification from unwanted impurities. 
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2 Materials and methods 
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3 Results and Discussion 

Reagent Specific surface area, m2/g Pore volume, cm3/g 

Natural diatomite 32.699 0.017 

Modified diatomaceous earth 85.157 0.055 

Element 
Concentration Radiation intensity 

natural activated natural activated 

Fe 31.144 14.549 344.41 131.56 

Si 26.002 48.042 1.01 1.35 

Ca 0.337 0.433 4.57 5.55 

Ti 0.925 2.427 5.85 11.24 

Mn 0.232 0.067 2.26 0.55 

K 17.360 6.247 25.52 5.61 

Al 22.881 27.799 0.33 0.41 

Sr 1.119 0.107 8.20 0.78 
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Indicators 
Source 

water 

Filter with natural 

diatomaceous earth 

Activated diatomaceous 

earth filter 

Taste, score 3 1 0 

Smell, score 3 0 0 

Color,° 15 5 0 

Turbidity, EM 3 1 0 

pH 6.8 7.2 7.25 

Water hardness (mg-eq/l) 5.34 3.48 2.28 

Source water 
Filter with natural 

diatomaceous earth 

Activated diatomaceous 

earth filter 

0.7 0.25 0.11 
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Source water 
Filter with natural 

diatomaceous earth 

Activated diatomaceous 

earth filter 

0.48 0.10 0.05 

0.92 0.28 0.12 

4.65 0.78 0.72 

3.2 1.8 

4 Conclusion 
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