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The ar t ic le  presents  the resul ts  of a study concerning the constrained sedimentation of micropar t ic les  
in a centrifugal field, t reat ing the kinetics of this p rocess  as the kinetics of a random process  descr ibed by 
methods analogous to the c lass ica l  methods of describing the sedimentation of colloidal par t ic les  and the 
Brownian motion in a gravitational field [Smolukhovskii, Einstein, etc.].  

Assuming that sedimentation takes place in a cylindrical  vessel  which revolves  at an angular velocity 
w and disregarding the re la t ivis t ic  as well as the Coriolis  forces  of inert ia,  one can descr ibe  the sedimenta-  
tion of par t ic les  along the vesse l  by the following stochastic equation: 

d-Lr - 2R'~gs / -~ - -  ~ (t), 
dt 9v 6rips vR 

where R is the equivalent radius of a par t ic le ;  p and Ps are  the density of par t ic les  and of the suspension 
respect ively;  u is the kinematic viscosi ty;  and ~(t) is a random perturbat ion which will fur ther  be t reated 
as "white noise." 

Corresponding to this equation one can set up a differential equation of the probabil i ty density d i s t r i -  
bution in a random p r o c e s s :  

Ow(t, r) b O'w(t, r) 0 
Ot -- 2 Or' --~-~r[rW(t, r)], 

where 

b' ~Ps 
b = 36n~p~ v~R~ ; 15= 9v ; 

and b'  is the intensity of random per turbat ions .  The coefficient b is a measure  of d isorder  in the motion 
of par t ic les  along the vesse l  under a random perturbat ion,  while fl determines  the mean rate  of par t ic le  
sedimentation in a centr ifugal  field. 

A solution to this equation for  w(t, r) has been obtained with the initial condition w(0, r) = f{r) and 
with the boundary conditions:  

b 0w - - . - - - - 1 5 r ~ = 0  for r=ro; w=0 for r = r  o+h .  
2 Or 

The f i r s t  of these boundary conditions signifies that no par t ic les  flow ac ross  the wall r = r0, while the sec -  
ond one indicates that par t ic les  which reached the region boundary r 0 + h a re  removed and do not par t ic ipate  
fur ther  in the sedimentation p roces s .  

As a p rocess  quality index we use the extracted quantity, i.e., the quantity 

Q = w~-~.i wdr, 
ro 
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which defines the ra t io  of pa r t i c l e s  of a given c lass  contained between sect ions r and r 0 at an instant of t ime  
t to the number  of such pa r t i c l e s  in the original  mixture  uni formly  dis t r ibuted along the height of the v e s se l  
with the densi ty  Wp = l / h ,  where  h denotes the height of the ves se l .  

Curves  r ep resen t ing  the p r o c e s s  kinet ics  have been calculated as functions of the p a r a m e t e r s  h = h(B 
and rJh. 

The  ag reemen t  between calculated and tes ted  data on the constra ined sedimentat ion of ab r a s ive  m i c r o -  
powders  in t umb le r - t ype  centr i fuges  has been found sa t i s f ac to ry .  

682 


