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CHAPTER 8

RECOMMENDATIONS FOR FUTURE WORK

Based on the findings of this study the following recommendations for future work may

be made:

1) In the present work it has been assumed constantly that the surface potential of the

silanated silica surface is the same as that of hydrophilic silica.  This assumption is

based on a work done thirty years back that the zeta of silica does not change with

silanation.  However, very little attention has been paid as to why silanation does not

change the surface potential of silica.  Furthermore it has also not been verified if this

trend is something unique to the silica surface or if all silanated oxide minerals

exhibit the same trend.  It is therefore suggested that zeta potential measurements be

conducted using another oxide mineral, which exhibits quite different surface

properties than silica.  Take for example alumina; in contrast to silica, alumina is a

basic oxide.  If the results show this particular trend to be unique to silica then the

reason for this may lie in the fact that the Al3+ ion with a larger radius and a smaller

charge is less polarizable than the Si4+ cation.  On the other hand, should alumina

exhibit the same trend as silica then it would be a very important discovery and would

warrant further investigation

2) In the present work, the relationship between the hydrophobicity and the long range

hydrophobic force has been explored.  However all the measurements have been

conducted in aqueous solvents.  It is therefore suggested that a series of experiments

be conducted using silanated silica surfaces in non aqueous solvents.  The presence of

a long range attraction in non aqueous solvents will once and for all nullify any

claims that the hydrophobic force is due to the unique properties associated with

water.  Until now, only two reports have been published in literature using non

aqueous solvents.  Both these works were conducted using ethylene glycol.  While

one report claims the presence of a long range attraction, the other work did not
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observe any hydrophobic force.  Ethylene glycol may not be an ideal liquid to

conduct force measurements since it has a viscosity 7 times higher than water.

Instead, it is suggested that force measurements be conducted using a liquid such as

formamide which has a dielectric constant and viscosity similar to that of water.

Furthermore, its surface tension is also quite high (=58 mN/m) suggesting that it will

not spread on the hydrophobic surface.

3)  In the present work, it has been proposed that the correlation of water dipoles on

opposing hydrophobic surfaces result in long range attraction.  The theory is based on

the premise that surfactants adsorb in the form of patches or domains on a surface

thereby resulting in the unidirectional orientation of water molecules.  In fact domain

formation has been shown to occur for octadecyltrichlorosilane molecules adsorbing

on to silica.  However, very little information is available regarding domain formation

of equilibrium adsorption of surfactants or LB deposited monolayers, which also

exhibit long range attractive forces.  A relevant example to study would be the

adsorption of dodecylammonium hydrogen chloride (DAHCl) on mica.  Since the

magnitude of the hydrophobic force has been shown to increase with the addition of

neutral species such as dodecanol, it would be interesting to study the adsorption of

these surfactants on mica.  An AFM can be used to image these surfaces to verify: i)

if domain formation indeed does occur on mica surfaces with the addition of DAHCl,

and ii) to study the effect of dodecanol addition on the properties of the domain.


