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Abstract

This thesis presents molecular dynamics simulations of two types of complex fluids:

liquids with varying degrees of tetrahedrality and nanoparticle dispersions. The re-

lationships between structure, entropy and transport properties are examined for

(a) modified hybrid water models, (b) LiCl aqueous solutions in water and modified

hybrid waters and (c) bulk water at very high pressures. Simulations of modi-

fied hybrid water models provide explanation for thermodynamic scaling observed

in RTIL’s and hydrogen-bonded systems and also demonstrate that the Rosenfeld

scaling does not depend on the degree of configurational energy virial correlation.

LiCl appears to be better solvated in liquid with high hydrogen bond strength than

SPC/E water, which is in contrast to NaCl solvation as revealed from solvation

of constant concentration of LiCl in liquids with varying hydrogen bond strengths.

The effects of LiCl concentration on local order, entropy, mobility and their relation

with the experimental phase diagram and the glass forming region of aqueous LiCl

solutions at 1 atm pressure are examined. The tetrahedral structure of water breaks

with increasing LiCl concentration and it is linearly correlated with the pair entropy

in the region where the aqueous solution is in contact with ice Ih. The Nernst-

Einstein deviation shows pronounced negative deviation in the glass forming region.

One-to-one mapping of pressure values of water to the composition values of aque-

ous LiCl solutions is shown for pair entropy, diffusivity and viscosity. In bulk water,

with increase in pressure, orientational disorder increases, whereas in aqueous LiCl

solutions with increase in concentration the structure of the liquid shifts from tetra-

hedral to close-packed structure. The second category of complex liquids studied

here are the nanoparticle dispersions of end group functionalized gold nanoparticles

in modified hybrid water models and decane solvent. All the pair potentials of mean

force between identical nanoparticles show attractive well depths. The well depths

and the degree of anisotropy are significantly dependent on the solvent and ligand

chemistry.
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