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FOREWORD 

I S 0  (the International Organization for Standardization) is a worldwide federation 
of national standards institutes ( I S 0  Member Bodies). The work of developing 
International Standards is carried out through I S 0  Technical Committees. Every 
Member Body interested in a subject for which a Technical Committee has been set 
up has the right to be represented on that Cornmittee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the Technical Committees are circulated 
to the Member Bodies for approval before their acceptance as International 
Standards by the I S 0  Council. 

International Standard I S 0  21 74 was drawn up by Technical Committee 
ISO/TC 91, Surface active agents. 

I t  was approved in April 1971 by the Member Bodies of the following countries: 

Australia 
Austria 
Chile 
Egypt, Arab Rep. of 
France 
Germany 
Greece 
Hungary 

I reland Spain 
Israel Sweden 
Netherlands Switzerland 
New Zealand Thailand 
Poland Turkey 
Portuga I United Kingdom 
Romania U.S.S. R. 
South Africa, Rep. of 

The Member Bodies of the following countries expressed disapproval of the 
document on technical grounds: 

Belgium 
Japan 
U.S.A. 

G) International Organization for Standardization, 1972 O 

Printed in Switzerland 
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Systematic investigations have shown that, in many tes ts  on surface active agents 
with hard water, there i s  usually no essential difference between calcium hardness 
and magnesium hardness, so that these tes ts  can usually be carried out with an 
aqueous solution of calcium chloride of known hardness 

If, in certain cases, it i s  necessary to use other ions that give rise to the hardness 
of water, this fact should be mentioned in the test  report. 
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E 

INTERNATIONAL STANDARD IS0 2174-1972 (E )  

Surface active agents - Preparation of water 
with known calcium hardness 

1 SCOPE AND FIELD OF APPLICATION Preparation of dilute solutions of the hardness required by 
dilution of appropriate volumes of the stock solution 

This International Standard describes a method of pre 
pdrinq water of  known calcium hardness for use in testing 
surface act ive agents and products containing them 5 REAGENTS 

2 REFERENCES 

ISO'R 385, Burettes. 

ISO/R 648, One-mark pipettes. 

I SO / R 1 042, One-mark volumetric flasks. 

ISOiR 1773, Laboratory boiling flasks. 

3 DEFINITION 

By hardness of water is meant the property resulting from 
the presence of calcium and magnesium salts and, in special 
cases, salts of strontium or barium or both. 

The unit of measurement of hardness of water is  the 
mi I I ieq u iva I en t-gra mme per I i tre ( meq/i ) . 

1 meq of calcium hardness in 1 I corresponds to 20.04 mg 
of calcium ( i l )  ions per litre. 

The equivalents for other amounts of hardness of water, as 
well as the other units currently used for measuring hard- 
ness of water and the relation between them, are given for 
information in the Appendix. 

NOTE - Originally the hardness of a water was evaluated as its 
power to destroy the lather formed by soap. This property is pri- 
marily due to the presence of calcium and magnesium, but salts of 
other metals, such as iron, aluminium and manganese. behave in a 
similar manner although these seldom occur in natural waters. 

4 PRINCIPLE 

Preparation of a stock solution by dissolving an appropriate 
quantity of calcium chloride. Determination of the calcium 
in this stock solution by cornplexometric titration with 
disodium dihydrogen ethylenediamine-N,N,N',N'-tetra- 
acetate, using a mixture of Mordant Black 11 (C.I. 14645) 
and methyl red as indicator. 

The reagents shall be of recognized analytical quality. 
Distilled water, or water of a t  least equivalent purity shall 
be used. 

5.1 Calcium chloride dihydrate (CaCI, . 2H2 O )  

I f  the dihydrate is not available, use an equivalent quantity 
of anhydrous calcium chloride or other hydrate. 

5.2 Ammonia solution 

Dilute 57 ml of ammonia solution ( p z o -  0.90 giml) and 
1 g of potassium cyanide') with water to 100 ml. 

5.3 Disodium dihydrogen ethylenediamine-N,N,N',N'-tetra- 
acetate, 0.050 M standard solution 

Dissolve 18.612 g of disodium dihydrogen ethylenediamine- 
N,N,N',N'-tetraacetate dihydrate in water and dilute to 1 I. 

1 ml of this stable solution is equivalent to 0.1 meq, i.e. 
2.004 mg of calcium (I I)  ions. 

5.4 Mixed indicator 

5.4.1 PreDaration of magnesium dih ydrogen ethylene- 
diamine- N, N, N', NI-tetraaceta te hexahydrate 

Dissolve 18.6 g of disodium dihydrogen ethylenediamine- 
N,N,N',N'-tetraacetate dihydrate in 75 ml of very hot water. 

To this solution add 12.3 g of magnesium sulphate hepta- 
hydrate dissolved in 25 ml of very hot water. When the two 
solutions have been carefully mixed, cover the mixture and 
let i t  cool overnight. Pour off the supernatant solution and 
wash the residue three times with cold water, pouring off 
the washings each time. 

Wash the crystals with water on a filter funnel and dry 
them under reduced pressure in a desiccator or in an oven 
a t  a temperature of 85 "C. 

1)  
substances. 

Comply with security instructions for the handling of poisonous 

1 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 21

74
:19

72

https://standardsiso.com/api/?name=c88f8f3dfad9ba28c1156b9d671beda6


IS0 2174-1972 (E)  

5.4.2 Preparation of mixed indicator 

Giiiicl 200 mg of Mordant Black 1 1 ' )  (C.1 14645) and 
37 mg of methyl red with 50 g of ammonium chloride. Add 
150 g of ammonium chloride and 10 g of magnesium di- 
hydrogen ethylenediamine-N,N,N',N'-tetraacetate hexahy- 
drate (5.4.1) and continue grinding until a homogeneous 
mixture is obtained. Store the mixed indicator in a glass 
bottle with a ground glass stopper. 

5.4.3 Notes 

Because solutions of Mordant Black 1 1  are unstable, the 
mixed indicitor i s  prepared and stored as a dry powder, it i s  
used in the ground state with ammonium chloride and it 

reacts with magnesium ( I I )  ions 

' l ie inclusion ot magnesium dihydrogen ethylenediamine 
N,N,N ,N te t raacetdte allows the indicator to ieac t  with 
calcium ( I I )  ions, whilst the addition of methyl red enhances 
thr coloui change a t  the end-point of the titration 

I I  dlso possible to use buffered indicator tablets insteaa 
u t  the mixed indicator, the colour change i s  from red to 
qreen the end-point corresponding to grey 

6 APPARATUS 

Ordinary laboratory apparatus and 

6.1 One-mark volumetric flasks, capacity 250 ml and 1 I, 
complying with iSO/R 1042 

6.2 One-mark pipettes, capacity 25 ml and 50 ml, comply- 
ing with ISOiR 648. 

6.3 Glass stoppered and dark amber-coloured bottle, 
capacity 5 I. 

6.4 Conical flask, capacity 250 ml, complying with 
ISO/R 1773. 

6.5 Burette, capacity 50 ml, complying with ISO/R 385, 
class A. 

6.6 Analytical balance. 

7 PROCEDURE 

7.1 Preparation of stock solution 

Dissolve 220.5 g of calcium chloride dihydrate (5.1 ) in 
water, dilute to 5 I and store in the bottle (6.3). 

From this solution, which contains about 600 meq of 
calcium ( I l )  ions per litre, water of the calcium hardness 
required can be prepared by dilution. 

__ ~- 
1)  For example Eriochrome Black T 

7.2 Determination of calcium content of stock solution 

With a pipette ( 6  2)  take 50 ml of the stock solutiori pre 
pared as described in 7 1, run it into the 250 ml one mark 
volumetric flask (6 1 )  and fill the flask to the mark with 
water 

With a pipette (6  2) take 25 ml of this solution and ruri it 
into the conical flask (6.4) Dilute it with about 100 ml of 
water, add 4 ml of the ammonia solution (5 2) from a gradu 
ated measuring cylinder and O 3 g of the mixed indicdtor 
(5 4) Heat the mixture to about 40 C and t i t i a t e  i t  witti 
soiutiori ( 5  3 )  to the end point coiout chdnge to  qreeri 

The calcium (C,,)  conteiit of the stock SoIutioii expiessecl 
as milliequivalents gramme per litre 15 giveii b y  thP toiinilla 

where V is  the volume, in millilitres ot solution ( 5  31 used 

7.3 Preparation of water of known calcium hardness 

Calculate the volume ( V o ) ,  expressed in millilitres, of stock 
solution required to prepare a given volume of solution of 
known calcium hardness from the formula : 

where 

Vi is the required volume, in millilitres, of water of 
known hard ness; 

C,, 
the stock solution; 

is the hardness, in milliequivalents-gramme per litre, of 

C, i s  the hardness required, in mrlliequivalents-gramme 
per litre, of the solution V I .  

Choose the volume V ,  corresponding to the capacity of a 
one-mark volumetric flask, and in such a way that Vo is  
more than 10 ml and less than 50 ml. 

Fi l l  the burette (6.5) with the stock solution (7.11. 

Transfer the calculated volume V o ,  to the nearest 0.1 ml, 
of the stock solution to a one-mark volumetric flask of 
capacity VI and dilute to the mark with water. 

Do not use a graduated measuring cylinder instead of a 
one-mark volumetric flask. 
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