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INTRODUCTION

Companies, which commercialise colloidal systems, know that they must remain stable until the
expiry date noted on the packaging. During their shelf life they must display no physical changes that
the consumer will notice.

Depending on the storage and/or the use conditions,
the product can become altered or can present a
destabilisation more quickly than expected.

In order to avoid these situations the companies
producing these systems need to know the reaction of
their products to such variables as temperature, pH,
salt content, etc.

The following test was carried out to determine the
stability of Shampoo formulations with respect to
changes in Sodium Chloride (NaCl) concentration.

SAMPLES PREPARATION AND EXPERIMENT PLAN

Different quantities of Chloride Sodium are added to a shampoo (micro-emulsion).
The obtained concentrations are : 0.0%, 0.1%, 0.3%, 0.4%, 0.5% et 1% of NaCl.

Samples number 6 Analysis temperature 20°C
Anaysed volume 6 mi Duration of analysis 2 hours

In order to visualise only the transmission variations (%, ordinate axis) on the tube height (mm, abscises
axis) as a function of time (last curve coloured in red), we draw the «references curves». They are
obtained by deduction point by point (that is to say acquisition by acquisition) from a curve chosen as
the reference. In the present case, we chose as areference the curve made at « T=0 ».
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RESULTS

As the shampoo is transparent (micro-emulsion), it was analysed using transmission.
The « difference curves » show transmission variations :

- no transmission variation in the samples heart for alow NaCl concentration (< 0.4%), shampoo
stability for this salinity (fig. 1).

- transmission decrease in the body of the sample for strong NaCl concentrations (> to 0.4%), that
is characteristic of aflocculation (fig. 2).
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The analysis of the curves in the body of the samples allows the analysis of the flocculation kinetics (fig.
3). From the results the following conclusions can be drawn:

- Flocculation is instantaneous for concentrations greater than 0.5%,

- Flocculation is progressive for concentrations between 0.3% and 0.4%,

- No flocculation for concentrations less than 0.3%.

FLOCULATION DES ECHANTILLONS AU COURS DU TEMPS EFFET DE LA CONCENTRATION EN NaCl SUR LA FLOCULATION
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For low salt concentrations, the calculation of the slope over a 2 hours period allows the determination
of the flocculation speed as a function of NaCl concentration (fig. 4).

The presence of salt induces a reduction in the charges presents on the surface of the particles. In this
way it is easier for the particles to join and aggregate. This phenomenon begins for concentrations of
NaCl greater than 0.3 %.

CONCLUSION

The Turbiscan is ableto detect the flocculation phenomena in less than two hours. Furthermore it
allows a quantitative comparison of the resultsto be made for each sample.




