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Abstract

pH Changes as a function of concentration for myristyltrimethyl ammonium bromide in pure water
and ethanol-mixed solvent media containing 0.1 and 0.2 volume fraction of ethanol at room temperature
were observed by the addition of 1 N HCI and 1 N KOH.The critical micelle concentration (CMC) for the
myristyltrimethyl ammonium bromide /HCI/KOH system increases when the amount of ethanol increases
In water.
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Introduction

In chemistry, surfactant is a species that accoumulates at the interface of two phases or substances and
modifies the properties of the surface. Many surfactants play an important role in the field of science and
technology due to their unique properties'. In an aqueous medium, both pure and mixed surfactants form
micelles after reaching a concentration called the critical micelle concentration (CMC), whose
determination has considerable practical importance normally to understand the self-organizing behaviors
of surfactants in exact and detailed ways. Many studies have been devoted to the elucidation of micelle
structures under different conditions™. There are so many articles for CMC calculation from conductivity
measurements. But there is less work on pH of surfactant for CMC calculation. Hence, this research work
will be very relevance in the field of research™®. pH change with mixed-solvent composition may thus
reflect the change in solvent structure and ion-solvent interactions’. A binary mixture of water and
ethanol with ratio varying in a wide range, is the most frequently investigated medium.

Experimental Methods

The effect of pH on Myristyltrimethyl ammonium bromide concentration was determined at room
temperature with a digital pH meter at different solvent composition of ethanol-water mixed solvent
media. First, 7 mM myristyltrimethyl ammonium bromide solution was prepared, separately, and then
each stock solution was diluted with water from 7 to 1 mM . For the Myristyltrimethyl ammonium
bromide /HCI systems, a solution of 7ml of 7mM myristyltrimethyl ammonium bromide and 0.05 mL of
1 N HCI1 and 0.5 ml of 1 N KOH was subjected to pH measurement at room temperature to prevent
hydrolysis. For the Myristyltrimethyl ammonium bromide / KOH systems, a solution of 7mL of 7 mM
myristyltrimethyl ammonium brodide and 0.05 mL of 1 N KOH and 0.5 ml of 1 N HCI was subjected to
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pH measurement at room temperature to prevent hydrolysis and at different solvent composition of
ethanol water mixed solvent media.

Results and Discussion

The plot of pH as a function of surfactant concentration of the Myristyltrimethyl ammonium
bromide/HCl system in water and in two different ethanol-water mixtures (containing 0.10 and 0.20
volume fraction of ethanol) at room temperature are depicted in figs 2,3 and 4. The variation of pH as a
function of surfactant concentration of the Myristyltrimethyl ammonium brodide/HCI system in water is
determined, it is found that the increase of the concentration of the surfactant, the pH values also
increases and then decreases; the breaking point is known as critical micelle concentration (CMC) and
found to be 4.52mM. The similar trends has been observed in the variation of pH as a function of
surfactant concentration of the Myristyltrimethyl ammonium brodide/HCI system in 0.10 to 0.20 volume
fraction of ethanol in water, the CMC is found to be 4.7 mM and 4.80mM respectively.

The plot of pH as a function of surfactant concentrationof the Myristyltrimethyl ammonium
brodide/KOH system in water and in two different ethanol-water mixtures (containing 0.10 to 0.20
volume fraction of ethanol) at room temperature are depicted in Figs 5, 6 and 7. The variation of pH as a
function of surfactant concentrationof the Myristyltrimethyl ammonium bromide/KOH system in water is
determined and it is found that the increase of the concentration of the surfactant, the pH values also
increases and then decreases and increases, the breaking point is known as critical micelle concentration
(CMC) and found to be 4.39mM. The similar trends has been observed in the variation of pH as a
function of surfactant concentration of the Myristyltrimethyl ammonium bromide/KOH system in 0.10 to
0.20 volume fraction of ethanol in water, the CMC is found to be 4.65mM and 4.80mM respectively.

From these figures (1-6), it is evident that CMC increases with decreasing dielectric constant of
ethanol water mixed solvent media (Table 1). Our CMC data for pure water of Myristyltrimethyl
ammonium bromide match with the literature®.
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Figure 1: Variationof pH as a function of surfactant concentration of the Myristyltrimethyl ammonium
bromide/HCI system in water.
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Figure 2: Variation of pH as a function of surfactant concentration of the Myristyltrimethyl ammonium
bromide/HCI system in 0.1 volume fraction of ethanol in water.
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Figure 3: Variation of pH as a function of surfactant concentrationof the Myristyltrimethyl ammonium
bromide/HCI system in 0.2 volume fraction of ethanol in water.
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Figure 4: Variation of pH as a function of surfactant concentration of the Myristyltrimethyl ammonium
bromide/KOH system in water.
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Figure 5: Variation of pH as a function of
surfactant concentration of the
Myristyltrimethyl ammonium bromide/KOH
system in 0.1 volume fraction of ethanol in
water.

Figure 6: Variation of pH as a function of
surfactant concentration of the Myristyltrimethyl
ammonium bromide/KOH system in 0.2 volume
fraction of ethanol in water.

Conclusions

Experimental measurements for pH of the different concentrations of Myristyltrimethyl ammonium
bromide/HCl and KOH systems in pure water and 0.10 and 0.20 volume fractions of ethanol in ethanol
(1) + water (2) mixed solvent media have been studied by pH meter. The following conclusions have
been drawn from the above results and discussion:

i) Experimental results for the pH of solution of Myristyltrimethyl ammonium bromide/HCI and
KOH systems in pure water and 0.10 and 0.20 volume fractions of ethanol in ethanol-water
mixed solvent media have been presented as a function surfactant concentration.

ii) The calculated CMC by the breaking point for Myristyltrimethyl ammonium bromide/HCI and
KOH systems are found to be almost same but the CMC values are found to increase with
decreasing dielectric constant of solvent composition.
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