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ABSTRACT

In this experiment, the statistical properties of the scattered laser beam
intensity from a liquid mixture as approaching its phase separation temperature under
an applied magnetic field were studied. The frequency distribution curves of the
scattered photons in a fixed sample time, and also its related time autocorrelation
function, was calculated and analyzed. Statistical property of the frequency
distribution curves was used as a mean to understand physical behavior of the

scattering centres within the samples, while the auto correlation was used in their
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diffusion coefficients analysis. Seven different mixture compositions of
methanol/cyclohexane around its critical composition were investigated. The light
scattering experiment started with the mixture in single-phase condition above its
phase separation temperature. The sample temperature was slowly decreased towards
the phase separation temperature for all seven samples under five different magnetic
field strengths. It was found from the experiment that the frequency distribution
curves indicated the cluster formation of the same species molecules within the
mixtures as approaching the phase separation temperature. It was clearer, at the same
thermodynamic conditions, as the magnetic field strength was increased. It was found
also that the temperature at which the scattering intensity was a maximum, which is
used to define the critical point, was not the same as the temperature where the
diffusion coefficient is a minimum, as would be expected theoretically. The same
result was also found for all the other compositions used in the experiment except for
one composition where the difference was very close to experimental accuracy limit.
The Stoke hard sphere model in the diffusion process was used to verify the cluster
formation in the mixture by evaluating the comparative size ratio of the two scattering
centres and it was found to be close to density ratio of the two molecules. From
overall pictures of the frequency distribution curves and the diffusion coefficients
curves under different magnetic field strengths, the results leading toward the
conclusion of the magnetic field effect of the phase separation process in a liquid
mixture in such the way to ease the phase separation process in the sample. It was
predicted also that at certain fixed thermodynamic conditions, not too far from a phase
separation conditions, a liquid mixture will exhibit phase separation process when an

applied magnetic field is strong enough. The magnetic field dependence of a liquid
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mixture phase separation might be one of the interesting points to investigate in order

to fill up full understanding of physics of phase separation process in a mixture.



