050224 Quiz 5 Nanoparticles
Particle transport in a viscous media shows two limiting behaviors depending on the media density (gas density), particle diameter and the diameter of the media (gas) molecules/atoms.  The transition in transport can be used as a gauge of the nano-regime.

a)  Define a dimensionless number that is used to judge the range of applicability these two limiting behaviors.  Show how this number depends on the particle and gas (media) properties.  Give the name of the two regimes.

b)  The friction factor, f, is used to calculate the drag force, F = c f, of a particle in a viscous media (gas) moving at velocity c.  Give two functions that describe the friction factor in the two regimes of question "a".  Show the relationship between the friction factor, f, and the diffusion coefficient, D, as described by the fluctuation dissipation theorem of Einstein.
c)  Give Fick's first and Fick's second law for 1-d diffusion.
d)  Aggregates of nanoparticles can be described by the number of primary particles in an aggregate, z, the size of the aggregate, R, the minimum path length, p, and the size of the primary particle, dp, the mass fractal dimension, df, and the connectivity dimension, c.  Sketch an aggregate showing R, z, p and dp and give two expressions using the two dimensions c and df that describe aggregates.
e)  Show how the draining and non-draining assumptions can be used to calculate the diffusion coefficient, D, for nanoscale and microscale aggregates in terms of z, and df.
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