050223   Quiz 6 Nanopowders
The Smoluchowski equation is a rate equation describing the coalescence of particles under certain ideal conditions and results in predictions for the particle size distribution as a function of time.

a)  Give the assumptions usually used in the Smoluchowski equation.  (Number of particles considered in a coalescence event, events that occur on collision, type of motion that particles display, other assumptions you can think of.)

b)  Write the Smoluchowski equation in terms of the number of collisions between i and j particles to yield k particles, Nij, and in terms of the collision frequency function ij.  Give an expression for ij for the continuum regime of transport.

c)  Estimate the size dependent part of ij for the following particles using the equation of part "b":

dpi = 1, dpj = 1
dpi = 100, dpj = 100

dpi = 100, dpj = 1

dpi = 1, dpj = 100

dpi = 10000, dpj = 1

dpi = 100, dpj = 10000

d)  If a particle population starts with just monomers, use the Smoluchowski equation to obtain an expression for N((t), the total number of particles as a function of time.  

e)  Sketch number versus time for N((t), n1, n2 and n10.  Also, sketch how the number distribution versus k (size) changes with time.  What is the self-preserving limit?
[image: image1.png]Qui 6

@) B ownion Mefion

Ba,

J colli5/ons ,,/,,u,a/f]»l'-wfﬂ)

Tomed,ale coals corre Cton

L)

)

w
ng _ L N - EN,
g s o ik

i ik b
B B — 2 By
* %[”5 i S

P Tk L)(v.‘dwfﬁ
e 3 (5 ) )

R - 1)
4

W oy 4
00 . o =it
it 19~

1o | ~(go0

10 1520 190

J4 K
A +
I ,](P 2kT
= = T e
Moy [ it
e
- 1 +%% Kpts)

"




[image: image2.png]oy

Wb ke A, {22
07 readss o ,,,:/{Jv-é;»(/
4 149 tm o 144 nAnen,
whle <ky incrars s g s
Seltperien 4 0.




PAGE  
1

