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ABSTRACT 

This article presents the determination of water hardness by water hardness and 

titrometry. 
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In natural water, various salts are always dissolved. Their quantity is low in snow, 

rainwater, and high in marine and oceanic waters. Natural waters contain magnesium, 

calcium, chlorides, sulfates, hydrocarbons and other additives. Depending on the 

amount of these substances in its composition, it decomposes water: water with a 

temporary hardness, water with a constant hardness, calcium hardness, magnesium 

hardness, water with a general hardness.  

Calcium and magnesium ions in water are ions that cause water to harden. If these 

ions are removed from the water, the water will soften. Water softening devices, which 

are usually installed in homes, work according to the principle of removing calcium 

and magnesium ions in the water. These agents contain negatively charged ions, 

composed of molecules insoluble in large water and balanced with sodium. As the 

softening water passes through this device, negative ions instead of sodium trap 

calcium ions. Thus, sodium and calcium ions are exchanged. At the end of this process, 

the calcium content in the water decreases and the water softens. 

The content of calcium and magnesium ions in natural waters is much higher than 

that of all other metal ions. Water hardness is a value that indicates the quality of water 

used in homes and industrial enterprises. 

The hardness of the water is expressed by the milligrams-equivalent amount of 

calcium and magnesium in 1 liter of water. The overall hardness is determined in the 

presence of black eriochrome T by complexonometric titration with a complexone III 
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solution. When there is a need to determine the amount of calcium and magnesium 

individually, the total is initially determined, then precipitated in the form of calcium 

oxalate in a separate sample, and magnesium ions are titrated. With the addition of an 

ammonium buffer solution to the water being examined during analysis, its 

environment is brought to pH=10. As an indicator, black erichrome T is used, which 

forms dark-red water-soluble complexes with Ca2+ and Mg2+ ions, and the solution 

turns dark-red. The unstable complex decays when titrated with trilon B to form an 

unstable complex of Ca2+ and Mg2+ ions with trilon B.  

The carbonate hardness of the water is determined by the calcium and magnesium 

bicarbonates in it Ca(HCO3)2 and Mg(HCO3)2. If the water with the salts mentioned in 

the composition is boiled, they decompose with the formation of Medium Salt 

sediments, and the hardness of the water disappears, for example:  

Ca(HCO3)2 = CaCO3 + H2O + CO2 

For this reason, the carbonate hardness of water is also referred to as the vanishing 

or transient hardness. In steam boilers, samovars and other containers, it is in the 

formation of such sinks that water accumulates in the bottom when boiling.  

The constant hardness of the water is determined by the other soluble salts 

(usually sulfates, chlorides) of calcium and magnesium in the water.  

Water of a certain volume is titrated with hydrochloric acid in the presence of a 

methylorange indicator, the following reactions are formed when titration.  

Ca(HCO3)2 + 2HCl = CaCl2 + 2H2O + 2CO2 

Mg(HCO3)2 + 2HCl = MgCl2 + 2H2O + 2CO2 

To determine the hardness of water in the method of titrometry, 50 or 100 ml of 

water is taken from the water examined with the help of a pipette with a capacity of 50 

or 100 ml into a conical flask and titrated with a solution of hydrogen chloride, adding 

2 — 3 drops of methylorange. In order for the results to be accurate, the titration is 

reversed 2 — 3 times, taking the corresponding arithmetic value.  

When calculating the results of the analysis, for example, 2.77 ml of a 0.1 n li 

solution of hydrogen chloride is used to titrate 200 ml of the water being examined, 

10.13.5 i.e. 50.65 ml of hydrochloric acid solution is used to titrate 1 liter of water.  

0.1023 g in 1 l solution of hydrochloric acid.ekv. hydrochloric acid is present, 

while 1 ml contains 0.1023 ml/eqv of hydrogen chloride. Consequently, such amounts 

of hydrochloric acid are needed to titrate Ca(HCO3)2 and Mg(HCO3)2 in 1 l of water. 
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