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Use
This method is used for the quantitative determination of total hardness in drinking water.
The total hardness is the sum of calcium and magnesium hardness. It is possible to titrate the Ca- and

Mg hardness with a Ca-ISE electrode as two equivalence points (EQs) in one titration. But it is
recommended to use the more robust Cu-ISE for the determination of total hardness

Appliances

Titrator: TL 6000/TL7000/TL7750

Magnetic stirrer TM 235

20 mL exchange unit WA 20, incl. brown glass bottle for titrant
GL 45 und S 40 bottle adapter

Hoses and titration tip

Drying tube

Electrodes

° Reference electrode: B 2920+
° Indicator electrode Cu 1100 A
° Kabel L 1 N
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Reagents

Titrant: EDTA 0.1mol/l
Ammonium chloride/ammonia buffer pH = 10
Copper-di-ammonia Titriplex® solution

Soda lime for CO2 absorption on the reagent bottle
Description and Examples

The term “water hardness” is a system with several mutually coupled chemical equilibra. The water
hardness is the one of the solubility equilibria between the different alkaline earth metal ions
associated with the carbonate and sulphate precipitations (calcite, gypsum, e.g.) and the other from
the solution and dissociation of carbon dioxide, carbon dioxide-cabonate system.

Pic. left: here, the hardness of
the tap water has become
visible. The lime has been set
at the dripping faucet.

e.g.
CaCO; + CO, + H,0 > Ca’+ + 2 HCO5

The total hardness is the sum of the concentrations of the cations of alkaline earth metals (magnesium
and calcium ions) in water. Some additional ions such as iron are covered. Iron can interfere with the
determination and is therefore masked with triethanolamine. These cations have a large, positive
physiological significance, however, interfere with some uses of the water. Thus forming e.g. these
cations introduced into the water insoluble calcium soaps, soap that have no more cleaning power.

Preparation of ammonium chloride/ammonia buffer solution pH= 10

54 g Ammonium chloride for analysis are dissolved in 200 ml DI water. To this solution is added
350 ml of 25% Ammonia solution “Analytical grade”. Then it is filled up with DI water to 1 litre.

Procedure

In a 150 mL beaker, 100 mL of sample are measured accurately and mixed with 5 mL af ammonium
chloride/ ammonia buffer pH= 10. After addition of 1 mL of copper-di-ammonium Titriplex® solution is
titrated with 0.1 mol/l EDTA solution.
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The titration parameters are described under “Method”.

Calculation formula:

1 * 1 *
total hardness [mm0|/|]=Consumptlor{mL]) Titre * 1000

Presentation Sample[ml]
Example:

2.613*0.10025 * 1000

total hardness [mmol/I] = 100
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Method:
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Hints

If you have any questions on the application, you can feel free to contact us.

HHEBRA (1t ) BRAF

it : AR BT RES 1 SHMBSHCTIR301ZE Julaobo

@Tel. : 4008092068 SFax : 4008092068-112 ‘

HE-Mail : info@julabo.cn hzmlron
(PWeb: www.julabo.cn
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