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SURFACE ACTIVE AGENTS

DETERMINATION OF STABILITY IN HARD WATER

INTRODPUCTION

The stabjility of surface active agents in hard water is of great importance for/all the applications of these substagces,
since thg precipitates obtained with hard water can reduce their effectivéness in practice.

1. SCOP

%21

This ]SO Recommendation describes a method for.dssessing the stability in hard water of surface active agenis
which are readily soluble at ambient temperature or slightly higher temperatures.

2. FIELID OF APPLICATION

This ethod applies to surfaceactive agents soluble in water at 20 °C. It can be extended to those which are
solubje at a temperature of approximately 50 °C.

3. TERMINOLOGY

3.1 The’hardness of water is due to the presence of soluble alkaline earth compounds (particularly thosg of
calcium) and is expressed in milliequivalents of calcium ions per litre.*

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

* See ISO Recommendation R . . ., Surface active agents — Preparation of water with known calcium hardness (at present at the
stage of draft proposal), 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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4. PRINCIPLE

Mixing of a solution of the surface active agent in differing concentrations with water of differing known hardness.

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

5. REAGENTS

Hard water solutions

Prepafe a solution S by dissolving 44.1 g + 0.1 g of analytical reagent grade calcium chloride (CaCl,,.2H, O) inh
distillpd water and dilute to a volume of 1000 ml.

The tptal hardness of this solution is 600 milliequivalents (meq) per litre.

From|the solution S prepare three solutions, S;, S, and S;, by diluting to 1000 ml, with/distilled water, portjons
of solfition S according to Table 1 below :

TABLE 1 — Hard water solutions

Solution S, Solution S, Solution S3
Volume of portion of solution S
dilgted to 1000 ml 10ml 15 ml 20ml
6 me 9 me 12 me
Hatdness of solution obtained ) 4 . 4 . d
perlitre per litre per litre

6. APPARATUS

Ordinjary laboratory apparatus, and in‘particular

6.1| 15 test tubes, for example, 30 mm in diameter and 200 mm long, having a graduation at 50 ml.

Experience has Shown that test tubes with a flat bottom are preferable, as they make it easier to obsprve
cloudiness ox precipitates.

6.1 Pipette[5'ml, graduated at every 0.05 ml.

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

7. PROCEDURE

7.1 Preparation of test solution

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