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INTERNATIONAL STANDARD

ISO 1063-1974 (E)

Surface active agents — Determination of stability in hard

water

0 INTRQDUCTION

A knowledge of the stability of surface active agents in hard
water is of great importance for all the applications of these
substanceq, since the precipitates obtained with hard water
can reducg their effectiveness in practice.

Systemati¢ investigations have shown that, in many tests,
there is nlo essential difference between calcium hardness
and magngsium hardness, so that these tests are carried out
with an dqueous solution of calcium chloride of known
hardness.

If, in certhin cases, it is necessary to use other ions that give
rise to hatdness in water, this fact shall be mentioned in the
test report.

1 SCOPE AND FIELD OF APPLICATION

This Intednational Standard specifies a method for assessing
the stabiI;Ity in hard water of surface active agents which are
readily sqluble at ambient temperature or slightly’higher
temperatyres.

This method is applicable to surface active.agents soluble in
water at |20 °C. It can be extended to)those which are
soluble atlapproximately 50 °C.

2 REFERENCES

ISO/R 835, Graduated \pipettes (excluding blowout
pipettes).

ISO 2174, Surfacesdctive agents — Preparation of water
with knowvn caleium hardness.

4 PRINCIPLE

Mixing of a solution of the surface'active agent in differing
concentrations with hard water ‘solutiops of differing
known calcium hardness.

After leaving the solutions, to stand in specffied conditions,
observation of their appearance, i.e. clearngss, opalescence,
cloudiness or precipitation.

5 REAGENTS

The. reagents shall be of recognized arfalytical quality.
Distilled water or water of at least equivalent purity shall be
used.

5.1 Hard water solutions, prepared accordjng to 1SO 2174.

— Solution S;, of calcium hardpess 6 meq of
calcium(l1) ions per litre.

— Solution S,, of calcium hardpess 9 meq of
calcium(ll) ions per litre.

— Solution Sz, of calcium hardness 12 meq of
calcium(ll) ions per litre.

6 APPARATUS

Ordinary laboratory apparatus, and in particular :

6.1 Fifteen test tubes, for example 30 mn in diameter and

3 TERMINOLOGY

3.1 The hardness of water is due to the presence of soluble
alkaline earth compounds and especially of calcium salts; it
is expressed in milligram equivalents of calcium(ll) ions per
litre1).

3.2 The stability of a surface active agent in hard water is
determined by the solubility of the compounds formed by
jon exchange between the surface active agent and the
calcium ions, or by the modification of the colloidal state
by ionic forces, salt effect, etc.

200 mm Inng’ grnrlnnfnrl at 80 ml

Experience has shown that flat-bottomed test tubes are
preferable, as they make it easier to observe cloudiness or
precipitates.

6.2 Pipette, 5 ml, graduated at every 0,05 mi, complying
with ISO/R 835.

6.3 Thermostatically controlled water bath for
measurements carried out above 20 °C.

1) See I1SO 2174, which gives, in an appendix, a conversion table indicating the correlation between the various units of measurement of the

hardness of water.
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7 PROCEDURE

7.1 Preparation of test solution

Prepare a stock solution of 50 g of the surface active agent
in 1000ml of water at 20 °C. If the products are not
readily soluble at 20 °C, prepare the solution at 50 °C. This
temperature shall be stated in the test report.

7.2 Determination

A liquid which is not clear, and through which objects
cannot be seen, is regarded as cloudy.

NOTE — Although solutions in hard water of certain commercial
surface active agents containing insoluble inorganic products are
perfectly transparent, small quantities of crystals may appear at the
bottom of the test tube or on the surface of the liquid. These
crystals are entirely different from the colloidal precipitates arising
from hardness of the water and it is necessary to centrifuge the
solution, before testing, until it is clear.

8 EXPRESSION OF RESULTS

Using the pipette t6-2—transfer 5;0-mtof-the-testsottrtion

(7.1) to one of t
solution S; (5.1)

e test tubes (6.1) and add the hard water
Lo give a volume of 50 ml.

Formation of fopm may be troublesome and should be

avoided when mi

king the test solution with the hard water

solution. To achig¢ve this, close the test tube containing the
mixture with thg¢ hand or a bung, turn it slowly upside
down and bring i back slowly to the original position. This
operation should fake 1 s; repeat it ten times.

Leave the test tulpe to stand for more than 1 h but less than
2h at 20+ 2°Q and examine at this temperature for
precipitates, clougliness or opalescence). If it appears that
the solubility pf the calcium slats increases with
temperature, carrfy out the test at 50 £ 3 °C and make the
observation at thip temperature.

Carry out the degermination similarly with 2,5 ml, 1,2 ml,
0,6 ml and 0,3 mi| of the test solution (7.1).

Proceed similarly with identical volumes of the test solution
(7.1) and with th¢ hard water solutions S, and S3.

7.3 Scoring

Allot to the result of each determination a score number in
accordance with fhe numbering system in table(l.

" TABLE 1 — Scgre number corresponding-to, the appearance
of the liquid

Appearance of [the liquid Score number (unit value)

8.1 Mean stability

In general, a surface active agent is given-a single ftability
figure which represents the ‘‘mean stabitity’’.

Add the 15 unit values obtained as described in 7.3 to
obtain the total value, and calculate the mean stalpility, as
shown in table 2.

TABLE 2™=‘Mean stability

Sum of the 15 unit\values Mean stability
15 to M8 “one”’
19 to 37 ““two"’
38 to 56 “three’’
57 to 74 ““four”
75 “five’’

8.2 Differential stability

In some cases, however, it can be useful to rote the
stability of a surface active agent in hard water in[terms of
water hardness.

For each of the three solutions S;, S, and S| and in
increasing order of hardness, add the five unit values
obtained and determine the partial stability for each
solution as shown in table 3.

TABLE 3 — Differential stability

Sum of the five partial values

for each sample of hard water Partial stability

In case of doubt between the score numbers (for example,
cloudiness and slight precipitate), choose the less favourable
score number.

A liquid which is not clear, but through which objects can
be seen, is regarded as opalescent.

Clear 5

Opalescent 4 Sor 6 one =1

Cloudy 3 71012 two 2

Slight precnlpl.tate 2 13t0 18 three =3

Heavy precipitate 1 19 to 24 four =4
25 five =5

Three figures are thus obtained, expressing the stability for
each of the three hardnesses, 6 meqg/l, 9 meqg/l and
12 meqg/l, and characterizing the “differential stability”.
The latter is, for example, 111 for the worst stability and
555 for the best stability in hard water.

1) In the case of a solution which changes with time (soap solution for example), the age of the solution, to the nearest 5 min, shall be stated

in the test report.
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9 TEST REPORT

The test report shall indicate the results obtained as

follows :

OWS .

— mean stability at t °C : one

or

— differential stability att °C

... five,

1

1

555.

ISO 1063-1974 (E)

It shall also state the temperature of measurement and
mention any operation not included in this International

Standard, or regarded as optional, as well as any
circumstances which may have infiuen

uence

The test report shali give aii detaiis required for complete
identification of the sample.
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