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An experimental apparatus based on the physical model in [1] is de- 
scribed. Experimental data relating to the separation of a typical liquid 
are given. 

The physica l  model proposed in [1] was used to 
design an expe r imen ta l  appara tus  for the highly eff i -  
c ient  separa t ion  of b ina ry  l iquid mix tures .  It differs  

cy l inder  and par t i t ion  have a hel ical  r idge,  the height 
of which is equal to the d i s tance  f rom the wall of the 
co lumn to the par t i t ion ,  i . e . ,  the total  height of the 
two hel ica l  r idges  + the th ickness  of the par t i t ion .  

In our investigations the height of the helical ridge 

was constant (0.2 ram). The distance between the walls 

was 0.9 and 2 mm. 

The helical ridge also acts as a guide for the con- 

vective flow of the liquid. Since the firstcylinder, par- 
tition, and second cylinder fit flush with one another 
along the surface of the helical ridge, the liquid inside 

the working space is confined to the space not occupied 

by this ridge, i.e., can only follow the direction of the 

helical ridge. This produces an orderly movement of 
the liquid inside the working space. 

In the top part of the eolumnthe concentration of the 
investigated mixture was kept constant by continuous 

circulation of the mixture of initial composition. The 

samples were taken from the bottom of the column. The 
apparatus operated in a batchwise manner. As before, 

the investigated liquid was an aqueous solution of suc- 
rose with an initial concentration of 4.1%. The sam- 
ples were analyzed on a RPL-2 refractometer. 

With the same temperature gradient of 350 deg/cm 

we investigated the separation in time for two different 

distances between the column walls: 0.9 and 2 mm. The 
partition thickness was 0.5 and 1.6 ram, respectively. 
The experimental results are given in Fig. 2. 

Fig. 1. D iagram of appara tus .  

f rom the appara tus  desc r ibed  in [1] in that, f i r s t ,  it 
operates with the partition in a rigidly fixed position 

and, second, the partition ean be made of steel, brass, 

copper, plexiglas, etc., i. e., any material which can 

be mechanically worked. Moreover, the present de- 

sign permits the use of molded partitions, made of 
ceramic, for instance. 

The column consists of three brass tubes (i, 2, 3 in 

Fig. i). Through the first circulates water from a 

thermostat at a temperature of 20 ~ C. The second and 
third tubes comprise the jacket, within whiehthe water 
from the "hot" thermostat circulates. The working 

space lies between the first and second tubes. This 

space contains a brass perforated partition 150 mm 

high, with perforations 2 mm in diameter, and with a 

free flow section of 20%. The height of the working 
space is 170 ram. For the accurate positioning of the 

partition the outer surface of the first cylinder has 

pro jec t ions  which fit into r e c e s s e s  in the par t i t ion ,  a s  
Fig.  1 shows. To secure  uni formi ty  of the gap over 
the height of the co lumn the outer su r faces  of the f i r s t  
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Fig. 2. Separat ion coefficient  q as a function of 
t ime r (hr) for a t e m p e r a t u r e  gradient  of 350 
deg /cm:  1) Dis tance  between column walls  0.9 
mm and par t i t ion  th ickness  0.5 mm; 2) d is tance  
between column walls  2 m m  and par t i t ion  th iekness  

1.6 mm. 

After  72 hr of opera t ion of a column with a d is tance  
of 0.9 mm between the walls the separa t ion  coefficient ,  
de t e rmined  as 

c,lc~ (enriched end) 
~} = c l / c . _ , ( d e p l e t e d  end) (1) 

was 25.8. 
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When the par t i t ion  th ickness  was i nc rea sed  f rom 
0.5 to 1.6 ram, i . e . ,  a lmos t  t reb led ,  and, hence,  the 
d i s tance  between the column walls  was i nc rea sed  to 
2 ram, the separa t ion  coeff icient  af ter  45 hr of o p e r a -  
t ion of the co lumn was 58.3, which is more  than twice 
the sepa ra t ion  coeff icient  for a co lumn with a d i s tance  
of 0.9 mm between the walls.  After  45 hr of opera t ion  
of a co lumn with a d is tance  of 0.9 mm between the 
walls the value of q was only 19. Thus,  when the p a r -  
t i t ion th ickness  was t r eb led  the sepa ra t ion  coeff icient  
was also t rebled ,  despi te  the fact that the d is tance  b e -  
tween the co lumn walls  was increased .  These  data 
c l ea r ly  conf i rm the conc lus ion  der ived  f rom the theory  
[2] for co lumns with per fora ted  pa r t i t ions ,  which p r e -  
dicts  an i nc r ea se  in sepa ra t ion  eff iciency with r e d u c -  
t ion in dh /5  p owing to the reduced propor t ion  of mo la r  
t r a n s f e r  through the par t i t ion  holes.  

In the next s e r i e s  of expe r imen t s  we inves t iga ted  
the effect of the t e m p e r a t u r e  gradient  on separa t ion .  
With a d is tance  of 2 mm between the walls and a p a r -  
t i t ion  th ickness  of 1.6 m m  we invest igated the s e pa -  
ra t ion  for two t e m p e r a t u r e  grad ien ts :  200 and 350 d e g /  
/ cm.  The r e su l t s  of this inves t iga t ion  a re  given in 
Fig. 3. The f igure shows that with i n c r e a s e  in t e m -  
p e r a t u r e  gradient  the separa t ion  eff iciency was grea t ly  
inc reased .  After  45 hr of operat ion the separa t ion  
coeff ic ient  for 350 and 200 deg / cm was 58.3 and 6, 
respec t ive ly .  Thus,  an approximate  doubling of the 
t e m p e r a t u r e  gradient  i nc r ea se s  the sepa ra t ion  coef-  
f ic ient  by a factor  of a lmos t  ten. 

The inves t iga t ions  are  be ing continued and the i r  
r e su l t s  will appear  in future  publ icat ions .  

NOTATION 

Here c I and c 2 denote the percentage concentration 
by weight of the first and second components; q is the 
separation coefficient; d h is the diameter of the parti- 

tion holes, ram; 61o is the partition thickness, ram. 
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Fig. 3. Separation coefficient q as a 

function of time r (hr) for two tem- 

perature gradients (I) 200; 2) 350 

deg/cm) for distance between walls 

2 mm and partition thickness 1.6 mm. 
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