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A method of de te rmin ing  the Soret  coeff icient  for  b inary  mix tu r e s  is p roposed  and sug-  
gest ions a r e  made  on how to use thermodlffusion columns for this purpose .  

The Soret  coeff icient  is a phenomenologieal  quantity which c h a r a c t e r i z e s  the ra te  of thermodiffusion 
in l iquids.  A compi la t ion  of t es t  data per ta in ing  to this coeff icient  for var ious  b inary  mix tu re s  s e e m s  i m -  
por tan t  on two counts.  F i r s t  of al l ,  such data may  provide a valuable tool to r e s e a r c h e r s  engaged in de-  
veloping the theory  of the liquid s ta te  and, secondly,  they provide a bas i s  for evaluat ing the p rac t ica l  ad -  
vantages  of the thermodif fus ion p r o c e s s  in par t i t ion technology. 

At  the p re sen t  t ime  the Soret coeff icient  is de te rmined  in ce l l s ,  va r ious  f o r m s  of which have been 
desc r ibed  in [1]. An outstanding fea ture  of these  devices  is that they opera te  on the pr inc ip le  of m e a s u r i n g  
the e lementa l  thermodif fus ion  effect  in l iquids.  D i s rega rd ing  for  the t ime  being some other  drawbacks  of 
this method,  we will point out one of them:  the smal l  changes of concentra t ion in these ce i l s  and, t h e r e -  
fo re ,  the imprec i s i on  of m e a s u r e m e n t s .  This  a spec t  is l a rge ly  mani fes ted  in m i x t u r e s  where  one of the 
components  a p p e a r s  in v e r y  smal l  quanti t ies.  In this case  the di f ference between the concentra t ions  at  
the act ive  cel l  su r f ace s  under  s t eady- s t a t e  conditions is  

c, - -  c i ~: cisAT. 

I t  is evident f rom this  re la t ion  that,  when concentra t ions  a r e  of the o r d e r  of 10 -4 or  lower ,  a change in 
concent ra t ion  l ies  within the sens i t iv i ty  range  of m o d e r n  ins t ruments  such as  the l a s e r  i n t e r f e r o m e t e r  
which the authors  of [21 have used.  

These  diffietttt ies become  magnif ied  fur ther  in the ease  of isotope mix tu re s .  In this  r e g a r d  a t h e r m o -  
diffusion column is p r e f e r ab l e  to a cel l ,  inasmuch as  the high mul t ip l ica t ion of the e lementa l  effect  in the 
f o r m e r  can  yield l a rge  changes in concentrat ion.  However ,  the use  of a column as an ins t rument  for  m e a -  
sur ing the Soret  coeff icient  has  made  it n e c e s s a r y  to develop a theory  of the par t i t ion  p r o c e s s  occur r ing  
in such a column and such a theory  has ,  Indeed been developed by Jones  and F e r r y  in their  well  known 
work  [3]. Th is  theory  is built  on the p r e m i s e  that  the components  of a mix tu re  do not differ  with r e s p e c t  
to such physical  p r o p e r t i e s  as densi ty ,  v i scos i ty ,  and volume expansivi ty ,  which happens to be mos t  near ly  
the ease  in an isotope mix tu re .  I f  these  physical  p r o p e r t i e s  of the components  di f fer  s ignif icant ly,  how- 
eve r ,  then a s suming  them constant  along the column height will inevitably lead to e r roneous  resu l t s .  
Neve r the l e s s ,  if the p r o c e s s  is  continued for  only a l imi ted  t ime  within which the change in concentra t ion 
r e m a i n s  smal l  and, consequent ly,  the physical  p r o p e r t i e s  of the mix tu re  will not v a r y  much along the 
column height,  then the use  of such a column as an ins t rument  for  de te rmin ing  the Soret coeff icient  b e -  

comes  p r o p e r  and worthwhile.  

Apparent ly ,  the feas ibi l i ty  of such an appl icat ion for thermodiffus ion columns was f i r s t  indicated by 
Ruppel and Coull in [4]. F o r  shor t  t ime  in te rva ls  and c << 1 Debye [51 has  es tab l i shed  a d i r ec t  p ropor t i on -  
al i ty between the di f ference of concentra t ions  at the ends of a column,  when beth ends a r e  c losed,  and the 
square  roo t  of the t ime,  yon Halle [6] then used his method of l inear iz ing  the appropr i a t e  nonl inear  different ia l  
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Fig.  1. Schematic  d i ag ram 
r e p r e s e n t i n g  the hydro- 
dynamics  in a l iquid- type 
thermodi f fus ion  column 
with both ends c losed.  

equation, while the au thors  of  [4] l a t e r  used the Majumdar  method [7] of 
l inear iza t ion  in der iv ing an analogous fo rmula  for  any concentra t ion  c: 

/ - 6  
ce-c i  = 4c0(1-c0) ] /  ~-, (1) 

dif fer ing f rom that  in [5] by the fac tor  (1-c0) .  

The idea or ig inated in [4] was  subsequently t r i ed  out by Bott  and 
R o m e r o  [8] in a r a t h e r  highly sophis t ica ted  exper iment .  As the t es t  sub-  
s tance they used  an equ imolar  n - h e p t a n e - b e n z e n e  mix ture .  Although 
these  authors  c la im a c lose  a g r e e m e n t  with fo rmula  (1), an examinat ion 
of the graphs  p re sen ted  in the i r  r e p o r t  indicates  that  the s t r a igh t  l ines  in 
Ac--~f r coordinates  do not pass  through the or ig in  of coord ina tes  and that  
the value for  the thermodif fus ion constant  he re  (a  = 0.82) is equal to a l -  
m o s t  half  the value obtained by the authors  of [9] for  the s a m e  mix tu re  in 
a cell .  

This  offset  o f  such a s t r a igh t  l ine f rom the or ig in  of  coordina tes  was  
noted in many  tes t s  with va r ious  b inary  mix tu re s .  In many  t e s t s  which 
Bukhti lova and this author  have p e r f o r m e d  with va r ious  b inary  mix tu r e s  
the s t ra igh t  line was a lso  offse t  f rom the or ig in  of  coord ina tes ,  in a g r e e -  
men t  with formula  (1) requ i r ing  that  Ac = 0 at  0 = 0. 

I t  could have been hypothes ized that  such an offset  is  a consequence 
of the mixing due to pa ras i t i c  convection.  A rev iew of the t e s t  da t a  in [8] 

indicates ,  however ,  that the s t ra igh t  l ines  cor responding  to l a r g e r  column eccen t r i c i t i e s  ( tes ts  Nos. 19 and 
20) and thus a lso  to the highest  r a t e  of pa ras i t i c  convect ion in te r sec t  the axis  of  a b s c i s s a s  c l o s e r  to the 
or ig in  of coordina tes  than the s t ra igh t  line in t es t  No. 18 with a s m a l l e r  column eccen t r ic i ty .  This  leads  
us to conclude that the sa id  offse t  m a y  hardly  be a t t r ibuted  to pa ra s i t i c  convection.  

In connect ion with th is ,  it is app rop r i a t e  to quote Jones  and F e r r y  [3, p. 66] per ta in ing  to re la t ion  
(1}: "in p r ac t i c e  this r e l a t i on  is v iola ted a t  smal l  va lues  of 0, s ince the space at  a column end where  the 
convect ion s t r e a m  r e v e r s e s  const i tu tes  a so r t  of sma l l  r e s e r v o i r . "  

On the s t reng th  of this s t a t emen t ,  one may  p ropose  another  model  of the p r o c e s s ,  o ther  than the 
conventional physica l  model ,  based  on the exis tence  of sma l l  reg ions  at  the column ends (Fig. 1). The 
conventional flow pa t t e rn  a s s u m e d  in a co lumn closed at  both ends is shown in Fig.  l a ,  where  the exis tence  
of any such reg ion  has  been  d i s r ega rded .  In r ea l i ty ,  however ,  a 180 ~ r e v e r s a l  of the s t r e a m  genera tes  a 
r eg ion  (shaded a r e a  in Fig.  lb) where  the re  occurs  no t r a n s v e r s e  mo lecu l a r  thermodi f fus ive  t r a n s f e r  c o r -  
responding  to an e lementa l  par t i t ion  effect ,  i .e . ,  which is equivalent  to a reg ion  of mixing.  

I t  is to be noted he re  that u t te r ly  insufficient r e s e a r c h  has  been  done so fa r  on the hydrodynamics  in 
ve r t i c a l  gaps ,  e spec ia l ly  in l iquid-type thermodfffus ion columns.  Apparent ly ,  the ideal ized model  on the 
ba s i s  of the flow pa t t e rn  in Fig.  l b  is inaccura te .  Mikheev [15] has  noted that  in na r row gaps between v e r -  
t ical  su r f ace s  the re  f o r m  closed loops along the gap height,  the i r  number  depending on the gap width, on 
the t e m p e r a t u r e  d i f fe rence ,  and on the kind of liquid. The model  in Fig. l b  m u s t  then be r ep laced  by the 
model  in Fig.  l c ,  where  the en t i re  column s e e m s  to c o m p r i s e  a s e r i e s  of columns with in te rs t i t i a l  spaces  
between them.  This  pa t t e rn ,  however ,  can be reduced  to the pa t t e rn  in Fig.  l b  with s e v e r a l  t imes  l a r g e r  
end reg ions .  

On the bas i s  of such a physica l  model ,  the descr ip t ion  of the t r a n s f e r  p r o c e s s  in a column with both 
ends c losed  mus t ,  at  l e a s t  a l o n g t h e  initial  s egment  of the kinetic curve ,  take into account  the exis tence  of 
r e s e r v o i r s  a t  the ends,  i .e . ,  the boundary conditions m u s t  be s t ipulated without a s suming  a ze ro  flux at the 
column ends.  

As  is well  known, the following di f ferent ia l  equation 

o~ o~  o [~ (I - ~)] 
O 0 -  og 2 Og (2) 

d e s c r i b e s  the thermodi f fus ion  p r o c e s s  in a column. We will fu r the r  cons ider  the case  where  c ( 1 - c )  = r 
with the quantity r a l m o s t  constant .  This  case  co r r e sponds  exact ly  to the conditions in the B o t t - R o m e r o  
expe r imen t .  
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Fig. 2. Linea r  approx imat ion  to 
fo rmula  (14). 

Ins tead  of (2) we have then 
ac a~c 

(3) 
dO Oy ~ 

According  to [1], the boundary conditions with said regions  
fo rmed  at  the column ends a r e  st ipulated as  follows: 

Oc Oc 
Y # i - ~ -  y=o = O---y- v=0--*'  (4) 

Oc v=y, Oc + , ,  
Y#"  - -~  = - -  a--y v=v, 

c!o~ = co. (6) 

Under conditions (4) and (5), the solution to Eq. (3) in L a p l a c e - C a r s o n  t r a n s f o r m s  is 

d e - - - C O =  " ' ~ f f i  ( l  ' 2 s h V ~ ' - V e  - -  ; - -  ' y&~iO}ep) n- Ye (O)e-'- (~ V p  ch ~ p Ye 

-. q, 1 --- ch 1/P-ye - -  Y,oo 1/# -sh Vfi-y, 

(7) 

(8) 

In a column closed a t  both ends the vo lumes  of the two end reg ions  mus t  be equal,  in d imens ion less  

t e r m s ,  we = wi = w. 

Under th i s  condition, (7) and (8) yie ld  

An inve r se  t r a n s f o r m a t i o n  yie lds  

{0 
n=l 

where  

~h V~y~ + y,~ r'~ sh ~ r ~ y , _  l 
(1 " -  y ~ c@p) i/ p-sh I/-py~ -i- 2y#p  ch V p y~ 

(I -F r sin ~,, - -  cos It.) exp (--  It2 o~x) _l 
It,, [(1-',-l.t~ntoz"F 24,t~ 0.)) sin l.t,, -1- p., ( i t~o" --1)cosit~] / '  

(9) 

(10) 

hc o = ~ ,  x = O/(y#)~; (11) 
Weo 

and/zn a r e  the roo t s  of the cha r ac t e r i s t i c  equation 

tg~n = (12) 

F o r  shor t  t ime  in te rva ls  o r  l a rge  d imens ion less  lengths Ye the hyperbol ic  sine and cosine may  be a s su med  

equal.  In that case  we have instead of (9) 

[ ' ] Ac = 2~ 1 1 "V-P -~ (llyer (13) 
p yer lyco) ~ 

andan  inverse  t r ans fo rma t ion ,  with the notation in (11), y ie lds  

2 ( eXer fc , /x+  2 ~ -~ v = . -~ - -  1/. (14) 

A c o m p a r i s o n  between the r e su l t s  obtained accord ing  to fo rmulas  (10) and (14) indicates  that solution 

(14) is val id for x < 1 (when o0 < 0.1). 

When the lef t -hand side of  (14) is divided by x,  i t  appea r s  that the r igh t -hand  side can be app rox i -  

mated  as  follows: 

v __. a - -  b V - ; .  (15) 
X 

The graph in Fig.  2, where  the values  of v / x  have been calcula ted  accord ing  to fo rmula  (14), con-  
f i r m s  within a 1.5% accu racy  that  v / x  is a l inear  function of q'x. Substituting in (15) for  v and x their  
va lues  f r o m  (11) and using the exp res s ions  for  0, Ye, and r we m a y  r ewr i t e  fo rmula  (15) as  

= h- - -  n V x ,  (16) 
.$ 
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T A B L E  1. 

of  T i m e  ( see ) ,  in  the  B o t t - R o m e r o  E x p e r i m e n t  [8] 
D i f f e r e n c e  in C o n c e n t r a t i o n  (mol .  f r a e t . )  a s  a F u n c t i o n  

Test No. 
17 18 19 20 

�9 . 10 "s Ac "c. 10"~ h c  T-10"~ Ac ~r, I0 "s Ac 

0,110 
0,206 
0,225 
0,333 
0,397 

4,2 
8,1 

14,4 
22,5 
30,0 

0,100 
0,170 
0,233 
0,306 
0,400 

3,6 
8,1 

15,0 
20,4 
28,2 
39,0 

0,073 
0,116 
0,182 
0,199 
0,243 
0,314 

5,1 
8,7 

15,0 
18,0 
21,0 
24,6 
28,2 
30,0 

3,6 
8,1 

10,8 
16,2 
25,2 

0,136 
0,158 
0,209 
0,233 
0,252 
0,262 
0,291 
0,310 

w h e r e  
a H H 

h = r - - ~ ,  n -- r M 2 ~ inK. (17) 

I t  i s  e v i d e n t  f r o m  (16) tha t  the  t e s t  po in t s  in  ( A c / T ) -  ~-T c o o r d i n a t e s  f i t  on a s t r a i g h t  l i ne  wi th  the  
s l o p e  n a n d  the  i n t e r c e p t  h on the  a x i s  of  o r d i n a t e s .  Both  t h e s e  p a r a m e t e r s  a r e  d e t e r m i n e d  g r a p h i c a l l y  
and  e x p e r i m e n t a l l y .  Wi th  the  a i d  of  (17), we c a n  e a s i l y  f ind  

f r o m  w h e r e  

h* a ~- H h a M a coL' . / |  m 
= ~ - ~ , ( 1 8 )  

n b l / m K  n b l f l ~  b ' K - '  

s ] ; D  = V r - - ~  bh~" 6 to l,/-D 1 bh gp~SAT 
7 ~na ~- AT' ]/:~. an ~L (19) 

T h e  q u a n t i t i e s  a and  b in (15) a r e  found f r o m  F i g .  2, t h e i r  v a l u e s  b e i n g  d i f f e r e n t  fo r  d i f f e r e n t  r a n g e s  
o f  the  v a r i a b l e  x:  a = 2 and  b = 1.504 fo r  0 < x < 0.01,  bu t  a = 1.92 and  b = 0.915 fo r  x > .0 .01 .  

T h e  v a l u e s  of  a and  b wi th in  t he  f i r s t  r a n g e  o f  x can  a l s o  be  o b t a i n e d  a n a l y t i c a l l y ,  i f  in (14) e x ~ 1 
+ x and  e r f ~ f x  ~ 2 (x l / 2 - (x3 /2 /3 ) ) /~ :~ r .  

T h e n ,  d i s c a r d i n g  the  t e r m  wi th  xS/2,  we o b t a i n  

v - - 2 ( 1  4 x , /2 )  
x 3 ~ ~- " (20) 

i . e . ,  the  r e s u l t  in [6]. A c c o r d i n g  to the  f o r m u l a  d e r i v e d  h e r e ,  b = 8/3v~Tr = 1.504.  

I n  (11) we now s u b s t i t u t e  fo r  0, Ye, and  ~ t h e i r  v a l u e s .  T h e n  

x -:  mK'c/M 2, 

w h i c h  t o g e t h e r  w i th  (18) y i e l d s  

( b h l 2 x  

In  the  s e c o n d  a p p r o x i m a t i o n  r a n g e  ( b / a )  2 = 0.227. T h i s  r a n g e ,  a s  h a s  b e e n  shown h e r e ,  C o r r e s p o n d s  to 
x > 0.01.  C o n s e q u e n t l y ,  the  t e s t  p o i n t s  in ( A c / ~ ' ) - v r z  c o o r d i n a t e s  w i l l  f i t  a s t r a i g h t  l i ne  fo r  a t i m e  r 

�9 ~ 6-45"10-3 ( h )  ~.  (21) 

In  t e s t  No.  18 in  [8], f o r  i n s t a n c e ,  h / n  = 2.55 "102 ( see  T a b l e  2) and  fo r  t i m e  i n t e r v a l s  l o n g e r  than  

450 s e c  t h e r e  m u s t  e x i s t  a l i n e a r  r e l a t i o n  (16). 

Wi th  the  i n e q u a l i t y  s i g n  in (21) r e v e r s e d ,  the  r a n g e  of t i m e  i s  de f i ne d  w h e r e  f o r m u l a  (20) a p p l i e s .  

I t  i s  e v i d e n t  f r o m  (19) t ha t ,  in  o r d e r  to d e t e r m i n e  the  S o r e t  c o e f f i c i e n t  a s  w e l l  a s  in  o r d e r  to u s e  
f o r m u l a  (1), one m u s t  know the  d f f fu s iv i t y  a t  s o m e  m e a n  t e m p e r a t u r e  in  the  c o l u m n  which ,  in the  a b s e n c e  

of  t e s t  d a t a ,  c a n  be  c a l c u l a t e d .  
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F i g .  3. Evaluat ion of the t es t  
data in [8] accord ing  to f o r -  
mula  (16): 1) t e s t  No. 17, 2) 
t e s t  No. 18, 3) t e s t  No. 19, 4) 
t e s t  No. 20; ord ina tes  A c / r ,  
sec  -1 ; a b s c i s s a s  ~r r ,  s e c l / 2 .  
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Fig.  4. Values  of  the Soret  co -  
eff icient  (s,  ~ -1) for  an equl-  
m o l a r  n - h e p t a n e - b e n z e n e  m i x -  
tu re ,  based  on m e a s u r e m e n t s  
in a thermodif fus ion column 
with va r ious  amounts  of eccen -  
t r i c i ty  (e ,  m).  

I t  is noteworthy that  the f i r s t  fo rmula  in (19) does not contain the 
d imens ion less  volume c0 explici t ly but, as  (18) indicates ,  in t e r m s  of 
p a r a m e t e r s  n and h de te rmined  exper imenta l ly .  

These  fo rmulas  we re  used for  calculat ing the Soret coeff icient  
f rom tes t  data given in [8] and shown here  graphical ly  in Figs.  2 and 4. 
F r o m  those graphical  data,  this author  has  se t  up Table  1 and, on this 
bas i s ,  plotted the graphs  in Fig.  3 in ( A c / r ) - (  ~- coordina tes .  

I t  is evident  that mos t  t e s t  points lie on s t ra igh t  l ines ,  within an 
en t i re ly  sa t i s f ac to ry  accuracy .  Except ions a re  the l a s t  points in t e s t s  

No. 18, 19, 20 falling beyond the l inear  approximat ion  to Eq. (14) and the f i r s t  points in t e s t s  No. 19, 20, 
the values  of Ac for  which a r e  apparent ly  too high. 

Since in [8] we re  given data on the mean  t e m p e r a t u r e  di f ference throughout the t es t  t ime,  with a gap 
width 2.65 �9 10 -4 m,  hence the values  of n and h found f rom Fig. 3 will eas i ly  yield the Soret  coeff icient  
accord ing  to the f i r s t  exp res s ion  in (19), this express ion  becoming  now 

h 2 
s === 6.37 _ _ .  (22) 

nAT 

The r e su l t s  a r e  shown in Table  2 along with the values  based  on data in [8] and calcula ted  accord ing  
to fo rmula  (1) ( last  l ine in Table  2). A compar i son  between these  and other  va lues  indicates  that  fo rmula  
(1) y ie lds  dis t inct ly lower  values  for the Soret  coefficient .  In Table  3 a r e  shown t e s t  data per ta in ing  to the 
Soret  coeff icient  obtained by cel l  m e a s u r e m e n t s  by other  au thors ,  as  of this au tho r ' s  wri t ing.  According 
to Tab les  2 and 3, the m o r e  re l i ab le  va lues  obtained by column m e a s u r e m e n t s  a r e  higher  than such values  
obtained by cell  m e a s u r e m e n t s .  

These  facts  m e r i t  specia l  attention. In this au tho r ' s  view, these  facts  indicate that in ce i l s  widely 
used for  m e a s u r i n g  the Soret coeff icient  the re  a lways occu r s  pa ra s i t i c  convection due to inevi table  t e m -  
pe r a tu r e  noD,m|formlt ies .  The l a t t e r  m a y  be a consequence of the diff icul t ies  in es tab l i sh ing  a uniform 
dis tance between the t he rmos t a t i c i zed  su r f aces  and in making  these su r f aces  ideal ly i so the rma l ,  a lso a 
consequence of a not exact ly  hor izontal  posi t ion of the cell .  The ef fec t  of su r face  an i so the rmal i ty  on the 
hydrodynamics  in ce l l s  was  studied in [12], for  instance.  

Thus ,  there  is no doubt that  pa ra s i t i c  convection occu r s  in any cell  with a f ree  volume (without m e m -  
branes)  desc r ibed  in the technical  l i t e r a tu r e .  This  explains the wide s c a t t e r  of t e s t  points  obtained under  
apparen t ly ,  at  f i r s t  glance,  the s a m e  conditions by va r ious  au thors ,  and even a m e r e  c o m p a r i s o n  between 
values  for  the Soret  coeff icient  in Table  3 as  well  as  a compar i son  with its va lues  for  a m e t h a n o l - b e n z e n e  
mix ture  obtained by var ious  authors  and shown in [14] will convincingly suppor t  this  conclusion.  

As we well  know, columns a r e  a lso  not f ree  of this deficiency.  The cyl indr ical  shape of the a p p a r a -  
tus ,  however ,  e n s u r e s  that  it can be se t  up with high p rec i s ion ,  which together  with a well  designed con-  
s t ruc t ion  and h e a t i n g - c o o l i n g  p r o c e s s  m a k e s  it feas ib le  to reduce  the effect  of pa ra s i t i c  convection. 
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TABLE 2. Data  for  Ca l c u l a t i ng  the S o r e t  Coef f ic ien t  in  an  E q u i -  
m o l a r  n - H e p t a n e - B e n z e n e  Mix tu re  

Parameter 

e.106, m 

AT, ,c  
n. 10~ sec'~/2 
h. 10, sec -I 
s 4"D. 107, m. *C "~. sec :1/2 accord- 

_ ing to [ 19] .... 
s .  10 s, ~ "i 
s. 10 ~, *C -1 according to data in [8: 

Test No. 

17 

5,6 
10,8 
1,54 
3,95 
4,58 

6,0 
2,73 

18 

7,7 
I0,4 
1,205 
3,22 
3,92 

5,01 
2,63 

19 

37, 1 
14,2 
0,808 
2,t7 
2,03 

2,61 
1,2 

20 

22,9 
15,6 
1,10 
2,78 
2,23 

2,88 
1,2 

Notes. 1) The Sorot coefficient was calculated on the basic of the diffusivity at 25~ 
according to data in [13]: D = 2.47.10 -9 m2/see �9 2) in [8] were given values of the 
thermodiffusion constant. Conversion to the Soret coefficient was made on the basis 
of temperature T = 300~ 

The  da ta  in  Tab l e  2 ind ica te  tha t  the t e s t  va lue  for the Soret  coef f ic ien t  i n c r e a s e s  wi th  s m a l l e r  co lumn  
e c c e n t r i c i t y ,  un t i l  at  s ~ 6 # i t  a p p r e c i a b l y  exceeds  the va lues  ob ta ined  in  e a r l i e r  s tud ies  for  a n  n - h e p t a n e  
- b e n z e n e  m i x t u r e .  The  r e l a t i o n  is  shown g raph ica l l y  in Fig .  4. An  e x t r a po l a t i on  of the c u r v e  h e r e  t i l l  
i n t e r s e c t i o n  wi th  the ax is  of o r d i n a t e s  wil l  y i e l d  the hypo the t i ca l  va lue  of the Soret  coef f i c ien t  for  the g iven  
m i x t u r e  a t  z e r o  c o l u m n  e c c e n t r i c i t y .  

Va lues  for  the Sore t  coef f i c ien t  ob ta ined  in  c e l l s  m u s t  be c o n s i d e r e d  too low, t h e r e f o r e ,  and  this  
a g r e e s  with the r e s u l t s  of L.  S. Ko tousov ' s*  i r r e v e r s i b l e - t h e r m o d y n a m i c s  a n a l y s i s  of t h e r m o d i f f u s i o n  in 

l i q u i d s ,  a c c o r d i n g  to which the v a l u e s  of the Soret  coef f i c ien t  m u s t  be m u c h  h ighe r  than those  known a t  the 
p r e s e n t  t i m e .  

In  view of a l l  t h i s ,  t h e r e  a r i s e s  the  ques t ion  as  to what  is  the t r u e  va lue  of t he .So re t  coef f i c ien t  and 
a s  to whe the r  the m o r e  r e l i a b l e  v a l u e s  in  Ta b l e  2 app roach  the m a x i m u m  p o s s i b l e  va lue .  Unfor tuna te ly ,  
the t heo ry  which  has  been  p r e s e n t e d  h e r e  cannot  p rov ide  an a n s w e r .  

The  v a l u e s  a c c o r d i n g  to f o r m u l a s  (19) approach  the t rue  v a l u e s ,  as  the c o l u m n  used  for  m e a s u r e -  
m e n t s  b e c o m e s  m o r e  n e a r l y  pe r f ec t .  

The  quan t i ty  w, which  c h a r a c t e r i z e s  the s i ze  of the end r e g i o n s ,  o f fe rs  s o m e  ind ica t ion  as  to how 
n e a r l y  p e r f e c t  a c o l u m n  with both ends  c losed  c a n  be .  The s econd  f o r m u l a  in (19) y i e lds  co ~ 0.07 for  t e s t s  
No. 17, 18 and  co ~ 0.11 for  t e s t s  No. 19, 20 wi th  a l a r g e r  e c c e n t r i c i t y .  As the e c c e n t r i c i t y  i n c r e a s e s ,  
so does  the p a r a s i t i c  convec t ion .  T h u s ,  the va lue  of co a p p e a r s  to be  some  ef fec t ive  va lue  which inc ludes  
the ac tua l  vo lume  as  wel l  a s  some  f ic t i t ious  v o l u m e  equ iva l en t  to the m i x i n g  r e g i o n  due to p a r a s i t i c  c o n -  

vec t ion .  

F u r t h e r  r e s e a r c h  ought to be d i r e c t e d  toward  d e s i g n i n g  an  a p p a r a t u s  w h e r e  i n t e r f e r e n c e  by p a r a s i t i c  
convec t ion  is  m i n i m i z e d .  N e v e r t h e l e s s ,  the a n a l y s i s  p r e s e n t e d  h e r e  does a l r e a d y  ind ica te  tha t  a t h e r m o -  
d i f fus ion  c o l u m n  is  a be t t e r  i n s t r u m e n t  than  a conven t iona l  ce l l  fo r  m e a s u r i n g  the Soret  coeff ic ient .  The 
l a s t  s t a t e m e n t  app l i e s  p a r t i c u l a r l y  to isotope m i x t u r e s  where  one c ompone n t  a p p e a r s  in  v e r y  s m a l l  a m o u n t s .  

* P r i v a t e  C o m m u n i c a t i o n .  

TABLE 3. Data  on  the Value  of the Soret  Coef f ic ien t  for  an  E q u i -  
m o l a r  n - H e p t a n e - B e n z e n e  M i x t u r e ,  Obta ined  by V a r i ous  A u t ho r s  

Authors ~. o}c. s. tO s. ~ -1 

D.]. Trevoy and H.G. Drickamer El0] 
].A. Bierlcin, C.R. Finch, and H.E. Bowess [11] 
J. Dernichowicz-Pigcmiowa, M. Mitchell, and 

H.J.V. Tyrell [9] 

�9 Interpolation obtained. 

296,1 ~,02 
298 1,49" 

298 4,58--5,02 
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e 

8 = H2r /mK;  
H = s g p ~ 5 ~ ( A T ) 2 B / 6 ' . ~  ; 
K = g~p3/~26TlAT)2B/9'.~2D; 
m = pB5 
T 

P 

6 
A T  = T i - T  2; 

7 = (T! + T~)/2; 
TI, T2 
B 

D 

y = Hz/K;  
z 

Ye = HL/K;  
L 
w = M / m L ;  
M 

S 

n 

N O T A T I O N  

is the concentration; 

is the time; 
is the density; 
is the volume expansivity; 
is the gas width; 

are the temperature of the hot and cold surfaces; 
is the gap perimeter;  
is the dynamic viscosity; 
is the dfffusivity; 

is the vertical coordinate; 

is the active height of the column; 

is the mass of the partitioned mixture filling the end spaces of the column; 
is the column eccentricity; 
is the Soret coefficient; 
is the slope of the correlation line. 

S u b s c r i p t s  

e denotes the positive end; 
i denotes the negative end of the column. 
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