


Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za
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surface tension as an air-water interface has a higher surface tension than an air-hydrocarbon
interface, which will decrease further with increasing surfactant concentration. Some of the

amphiphilic molecules will be present as free “monomer” in the solution [20, 23].

At a very specific concentration, the so-called critical micelle concentration or CMC, a
sudden change will be observed in the surface activity of the solution. After this point, the
surface tension will remain constant over a wide concentration range. On a nano-structural
level, this sudden change in the observed properties is characterized by a large change in the
rearrangement of the amphiphile molecules. The “free monomeric” amphiphiles in solution

aggregate, above the CMC, into spherical-like aggregates, termed micelles (Figure 2.1).

As the concentration of the amphiphile is increased, more micelles are formed in the solution,
but the concentration of the amphiphilic molecules will remain constant as the surface tension
remains constant. The number of molecules combining to form a micelle is called the

aggregation number and remains constant as the amphiphilic concentration is increased.
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Figure 2.1. Formation of supramolecular aggregates in a multi-component equilibrium. The spots

represent the polar head-groups and the lines indicates the hydrophobic tails [16].

The size, shape and structure of micelles have been investigated by various methods,
including scattering techniques, electron spin resonance spectroscopy (ESR) and nuclear
magnetic resonance spectroscopy (NMR). Using NMR and fluorescence probes it has been
established that the core of the micelles is fluid-like, e.g. pure hydrocarbon, with some

penetration by the surrounding water molecules into the so-called Stern-layer surrounding the
micelle [24].



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za



Stellenbosch University http:/scholar.sun.ac.za


http://www.nas.edulbpaireportslbmmlbmm.html.
http://www.nanogram.com.
http://www.nanoslurry.com.
http://www.rutgers.edu/-mjohnmlnanomat.html.
http://www.cop.ufl.edu,
http://www.asnt.org/publications,
http://www.netsci-joumal.coml97v4/970
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http://www.abalone.cwru.edu,
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http://www.ukc.ac.
http://www.gom.mse.iastate.edu/CompletelNonFrameslhtm.
http://www.shef.ac.uk/space/Pages/xrayscatt.htm.
http://www.otl.berkley.eduIUCB99068.html.
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