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Nanoparticles need to retain their identity as single particles and not be vulnerable to
aggregation if one has to take advantage of their nanoscale properties. However, given the
large specific surface area characteristic of nanoparticles, even small magnitudes of van der
Waals attractions are adequate to cause the nanoparticles to aggregate. Classical approaches
to stabilization of colloidal particle dispersions have focused on attaining kinetic stability,
usually by creating an electrostatic and/or steric potential barrier between the particles. We
examine whether a thermodynamically stable dispersion of nanoparticles can be generated as
a results of spontaneous molecular assembly in nanoparticle-block copolymer systems in
selective solvents. The block copolymer can form micelles excluding the nanoparticles or it
can form micelles in which the nanoparticles are solubilized. The nanoparticle size, interparticle attractions, particle-polymer interactions and the molecular weight and composition
of the copolymer blocks, all control whether thermodynamically stable micelles solubilizing
nanoparticles will form or not. We investigate the solubilization of spherical nanoparticles
and also of carbon nanotubes in block copolymer micelles, using a simple phenomenological
theory of solubilization. We also examine how the solubilization of nanoparticles by the
block copolymer micelle can be further tuned by the addition of small hydrophobic
molecules.
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A. Thermodynamic Stability Near Equilibrium. Consider a system containing a chemical species A at uniform concentration c, which is
thermodynamically un-stable to concentration uctuations.Â Here, we show that thermodynamic stability of reac-tive mixtures is
determined by the competition of auto-catalysis and chemical diusion. In driven open systems, such as electrochemical interfaces, this
competition can be controlled by applied potentials and currents.Â The image shows a two-phase lithium iron phosphate nanoparticle
driven far from equilibrium by an ap-plied Faradaic current [15] from Fig. 7 below. for an arbitrary set of conjugate forces FÎ± and uxes
JÎ±. Thermodynamic stability prevents any possibility of scale deposition, while kinetic stability results in an extended period of time
before deposition will occur. From: Geothermal Power Generation, 2016. Related termsÂ The thermodynamic stability of hydrates, with
respect to temperature and pressure, may be represented by the hydrate curve. The hydrate curve represents the thermodynamic
boundary between hydrate stability and dissociation. Conditions to the left of the curve represent situations in which hydrates are stable
and â€œcanâ€ form. Keywords: thermodynamic instability, critical state, phase explosion, metal dispersion, nanoparticles, oxides,
electrical explosion of conductors, supercritical fluid. Contents. 1. Introduction.Â 4.2. Phenomenological modeling of critical phenomena
and thermodynamic stability of one- and two-phase systems in the mean-field approximation. If the linear dimensions of phases are
large enough, one can neglect the curvature of their interface. In this case, thermodynamic equilibrium sets in when their temperatures,
pressures and chemical potentials are equal [67,69]

