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(|4)  Apparatus  for  the  continuous  purification  of  electrolytes. 

@  Purification  apparatus  for  the  continuous  electrolytic 
purification  of  solutions  utilised  in  electro-deposition  treat- 
ments  and  the  like  includes  one  or  a  plurality  of  cells  com- 
prising  a  bowl  (8)  containing  substantially  flat  closely  spaced 
anodes  (2,2')  and  at  least  one  cathode  (3)  having  means  (3') 
for  determining  the  inter-electrode  separation  housed 
sealingly  within  a  chamber  defined  by  the  bowl  (8)  and  a 
cover  (12)  and  forming  a  sinuous  path  for  fluid  supplied 
through  the  cover  (12)  to  pass  between  the  electrodes.  The 
provision  of  flat  closely  spaced  large-area  electrodes  allows 
the  current  density  and  electrolytic  action  to  be  closely  con- 
trolled  and  maximises  the  available  contact  area  of  elec- 
trode  for  the  deposition  of,  for  example,  unwanted  metal 
ions. 
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"Apparatus   for  the  con t inuous   p u r i f i c a t i o n   of  e l e c t r o l y t e s "  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  appa ra tus   for  the  c o n t i n u o u s  
e l e c t r o l y t i c   p u r i f i c a t i o n   of  e l e c t r o l y t e s ,   namely  s o l u t i o n s  

5  u t i l i s e d   in  e l e c t r o - d e p o s i t i o n   p r o c e s s e s   and  the  l i k e .  

Unwanted  m e t a l l i c   p o l l u t i o n   i n e v i t a b l y   occurs  in  s o l u t i o n s   u t i l i s e d  
for  e l e c t r o - d e p o s i t i o n   of  metals   ( ga lvan ic   baths)   and  in  s o l u t i o n s  
forming  pa r t   of  a s s o c i a t e d   t r e a t m e n t   cyc l e s ,   which  may  for  example  

0  be  baths  for  d e g r e a s i n g ,   p i c k l i n g ,   a c t i v a t i o n ,   p a s s i v a t i o n   and  t h e  
l i k e .   These  s o l u t i o n s ,   in  f a c t ,   have  a  tendency  over  a  pe r iod   o f  
time  to  become  con tamina ted   with  ex t raneous   and  unwanted  metal  i o n s  
from  the  workpieces   under  t r e a t m e n t   or  at  o ther   s tages   in  t h e  
t r e a t m e n t   cyc le ,   from  the  s u p e r s t r u c t u r e   of  the  i n s t a l l a t i o n   and  

5  a lso  from  the  a c c i d e n t a l   i n t r o d u c t i o n   of  i n c o r r e c t   or  impure  
chemical   components  . 

The  c o n t a m i n a t i o n   of  s o l u t i o n s   by  such  unwanted  ions  is  g e n e r a l l y  
d e t r i m e n t a l   and  removal  is  r e q u i r e d ,   which  is  g e n e r a l l y   e f f e c t e d   by 

0  chemical   or  e l e c t r o l y t i c   methods.  Among  the  e l e c t r o l y t i c   me thods  
c u r r e n t l y   being  used,  a  d i s t i n c t i o n   is  made  between  those  which  
e f f e c t   p u r i f i c a t i o n   d i r e c t l y   in  the  ves se l   c o n t a i n i n g   t h e  
con tamina ted   s o l u t i o n ,   t he reby   i n t e r r u p t i n g   p r o d u c t i o n ,   and  t h o s e  
which  are  performed  o u t s i d e   the  ve s se l   i t s e l f ,   t h e r e f o r e   p e r m i t t i n g  

5  work  to  con t inue   even  w h i l s t   p u r i f i c a t i o n   is  being  performed  and  
which,  c o n s e q u e n t l y ,   are  r e f e r r e d   to  as  " con t inuous   p u r i f i c a t i o n "  
methods  . 
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Conven t iona l   appa ra tu s   used  to  e f f e c t   con t inuous   p u r i f i c a t i o n   i s  
comprised  of  a  number  of  e l e c t r o l y t i c   c e l l s   of  a  p a r t i c u l a r   fo rm 
through  which  the  s o l u t i o n   to  be  p u r i f i e d   is  caused  to  flow  by 
means  of  a  pump.  In  such  appa ra tu s   the  p u r i f i c a t i o n   takes   p lace   by  
e l e c t r o - d e p o s i t i o n   at  very  low  c u r r e n t   d e n s i t y   (normal ly   from  0 .1  
to  0.5  A  per  square  d e c i m e t r e ) .   The  ex t raneous   metals   p r e s e n t   a s  
con taminan t s   are  caused  to  d e p o s i t   on  the  cathode  at  the  l o w e r  
l i m i t   of  the  range  of  c u r r e n t   d e n s i t y   normal ly   employed  f o r  
e l e c t r o - d e p o s i t i o n ,   the  p r e c i s e   value  depending  on  t h e i r   p o s i t i o n  
in  the  e l e c t r o c h e m i c a l   s e r i e s   of  e lements   and  t h e i r   c o n c e n t r a t i o n .  

One  known  type  of  p u r i f i c a t i o n   appa ra tu s   c u r r e n t l y   in  use  i s  
e s s e n t i a l l y   c o n s t i t u t e d   by  a  c y l i n d r i c a l   chamber  or  c e l l   at  t h e  
cen t r e   of  which  is  p o s i t i o n e d   an  i n s o l u b l e   c y l i n d r i c a l   p o s i t i v e  
e l e c t r o d e   (anode) .   At  a  c e r t a i n   d i s t a n c e   from  and  c o n c e n t r i c   w i t h  
the  anode  is  a  n e g a t i v e   e l e c t r o d e   ( c a t h o d e ) .   A  c u r r e n t   r e c t i f i e r ,  
which  may  or  may  not  be  connected   with  the  said  chamber  p r o v i d e s  
the  d .c .   c u r r e n t   n e c e s s a r y   for  e l e c t r o l y s i n g   the  s o l u t i o n   to  b e  
p u r i f i e d ,   which  l a t t e r   is  caused  to  flow  c o n t i n u o u s l y   through  t h e  
chamber  by  a  pump  which  withdraws  i t   from  and  r e t u r n s   i t   to  t h e  
working  v e s s e l .  

In  t h i s   c o n v e n t i o n a l   type  of  a p p a r a t u s   the  s o l u t i o n   to  be  p u r i f i e d  
is  f r e e ,   w i th in   the  c e l l ,   to  move  in  a l l   d i r e c t i o n s   in  a  
non-ordered   manner,  a l lowing   p r e f e r e n t i a l   flow  paths  to  d e v e l o p  
which,  in  g e n e r a l ,   do  not  pass  un i fo rmly   over  a l l   r eg ions   of  t h e  
su r f ace   of  the  e l e c t r o d e s .   Moreover,  in  t h i s   known  appa ra tu s   t h e  
i n t e r - e l e c t r o d e   d i s t a n c e s   are  r a t h e r   l a rge   and,  in  any  c a s e ,  
g r e a t e r   than  20  m i l l i m e t r e s ,   w h i l s t   the  su r f ace   areas   of  the  two 
s l e c t r o d e s   are  d i f f e r e n t   from  one  ano ther   and,  l a r g e l y ,   in  t h e  
r a t i o   of  2  to  1  (cathod  to  anode) .   Consequen t ly ,   the  p u r i f i c a t i o n  
Df  the  s o l u t i o n s   is  not  performed  as  well  as  i t   could  be  in  t ha t   a  
Large  pa r t   of  the  s o l u t i o n   can  flow  through  the  c e l l   at  a  d i s t a n c e  
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from  the  e l e c t r o d e s   too  g r e a t   to  allow  a  s a t i s f   acv to ry   e l e c t r o y s i s  

in  the  dwell  time  a v a i l a b l e .  

Moreover,  the  d i f f e r e n t   dimensions  of  the  e l e c t r o d e s   t h e m s e l v e s  

5  does  not  permit   a  uniform  d i s t r i b u t i o n   of  the  c u r r e n t   in  t h e  

s o l u t i o n   and,  t h e r e f o r e ,   does  not  allow  a  s u f f i c i e n t   s e l e c t i v i t y   o f  

the  p u r i f i c a t i o n   o p e r a t i o n .  

The  ob jec t   of  the  p r e s e n t   i n v e n t i o n   is  t h a t   of  e l i m i n a t i n g   t h e  

10  d i s a d v a n t a g e s   o u t l i n e d   above,  by  p r o v i d i n g   appa ra tu s   for  t h e  

e l e c t r o l y t i c   p u r i f i c a t i o n   of  s o l u t i o n s   u t i l i s e d   in  e l e c t r o   —  

d e p o s i t i o n   t r e a t m e n t s   and  the  l i k e ,   which  fo rces   the  s o l u t i o n   t o  

flow  through  narrow  passages   in  such  a  way  as  to  s u b j e c t   i t  

un i formly   to  the  p u r i f i c a t i o n   t r e a t m e n t .  

15 

According  to  the  p r e s e n t   i n v e n t i o n ,   t he re   is  p rovided  appa ra tu s   f o r  

the  con t inuous   e l e c t r o l y t i c   p u r i f i c a t i o n   of  s o l u t i o n s   u t i l i s e d   i n  

e l e c t r o - d e p o s i t i o n   t r e a t m e n t s   and  the  l i k e ,   c h a r a c t e r i s e d   in  t h a t  

i t   i nc ludes   p o s i t i v e   and  n e g a t i v e   e l e c t r o d e s   (2,  2 ' ,   3)  h a v i n g  

20  s u b s t a n t i a l l y   the  same  su r f ace   area  and  p o s i t i o n e d   p a r a l l e l   to  and 

fac ing   one  ano ther   in  such  a  way  as  to  de f ine   narrow  p a s s a g e s  

through  which  the  s o l u t i o n   to  be  p u r i f i e d   is  forced  to  p a s s .  

A  p a r t i c u l a r   advantage   of  the  appa ra tu s   of  the  p r e s e n t   i n v e n t i o n   i s  

25  t h a t   i t   can  perform  e l e c t r o l y t i c   p u r i f i c a t i o n   with  a  u n i f o r m  

d i s t r i b u t i o n   of  c u r r e n t   wi th in   the  s o l u t i o n   to  be  t r e a t e d   so  as  t o  

ensure  t h a t   a l l   pa r t s   of  the  s o l u t i o n   expe r i ence   s u b s t a n t i a l l y   t h e  

same  c o n d i t i o n s .  

30  Another  advantage  of  the  p r e s e n t   i n v e n t i o n   is  t ha t   i t   p r o v i d e s  

e l e c t r o l y t i c   p u r i f i c a t i o n   appa ra tus   which  is  s t r u c t u a l l y   simple  and  

of  g rea t   r e l i a b i l i t y .  
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One  embodiment  of  the  p r e s e n t   i n v e n t i o n   w i l l   now  be  more 
p a r t i c u l a r l y   d e s c r i b e d ,   by  way  of  example,  with  r e f e r e n c e   to  t h e  
accompanying  drawings ,   in  w h i c h :  

F igure   1  is  a  s ide   view  of  the  embodiment;  and  
F igure   2  is  an  exploded  view  of  a  s i n g l e   e l e c t r o d e   s t r u c t u r e  

used  in  the  embodiment  of  F igure   1  . 

With  r e f e r e n c e   to  the  d rawings ,   the  e l e c r o l y t i c   p u r i f i c a t i o n  
appa ra tu s   forming  the  s u b j e c t   of  the  i n v e n t i o n   is  c o n s t i t u t e d  
e s s e n t i a l l y   by  a  chamber  1  r e s i s t a n t   to  a c i d s ,   in  which  are  h o u s e d  
a s sembl i e s   of  p o s i t i v e   e l e c t r o d e s   2  and  n e g a t i v e   e l e c t r o d e s   3 .  

More  p r e c i s e l y ,   these   n e g a t i v e   and  p o s i t i v e   e l e c t r o d e   a s s e m b l i e s  
have  an  i d e n t i c a l   s u r f a c e   area  and  are  coun t e rposed   and  p a r a l l e l   t o  
one  ano the r   in  such  a  way  as  to  c r e a t e   narrow  i n t e r s p a c e s   4,  at  a  
d i s t a n c e   from  one  ano the r   of  between  1  and  20  m i l l i m e t r e s ,  
p r e f e r a b l y   between  1  and  5  m i l l i m e t r e s ,   through  which  the  s o l u t i o n  
to  be  p u r i f i e d   is  fo rced   to  pass  by  the  a c t i o n   of  a  pump  5.  The 
appa ra tus   may  be  p rov ided   with  i t s   own  pump  or  may  be  connected   by  
a  bypass  to  ano the r   pump  such  as  the  same  pump  a l r eady   p rovided   i n  
the  t r e a t m e n t   appa ra tu s   for  f i l t e r i n g   the  s o l u t i o n .   The  a p p a r a t u s  
i l l u s t r a t e d   is  p rov ided   with  i t s   own  c u r r e n t   r e c t i f i e r   6,  a l t h o u g h  
i t   w i l l   be  a p p r e c i a t e d   t h a t   t h i s   is  not  c r i t i c a l   and  o t h e r  
embodiments  may  draw  d . c .   c u r r e n t   from  ano ther   s o u r c e .  

rn  the  embodiment  i l l u s t r a t e d ,   as  shown  in  F igure   2,  e a c h  
i n d i v i d u a l   p u r i f i c a t i o n   c e l l ,   g e n e r a l l y   i n d i c a t e d   with  t h e  
r e f e r e n c e   numeral  7,  is  c o n s t i t u t e d   by  a  lower  bowl  8  o f  
r e c t a n g u l a r   plan  form,  having  an  i n c l i n e d   f l o o r   and  communica t ing  
with  the  o u t s i d e   through  an  elbow  bend  connec to r   9.  On  one  of  t h e  
s h o r t e r   s ides   of  t h i s   bowl,  which  is  p rov ided   with  a p p r o p r i a t e l y  
p r o j e c t i n g   edges  10,  t h e r e   is  coupled,   by  means  of  a  double  h i n g e  
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11  a  cover  12  of  the  same  o u t l i n e   to  which  is  jo ined   a  duct  13  f o r  
d e l i v e r i n g   s o l u t i o n   to  be  p u r i f i e d ,   which  is  s u p p l i e d   by  the  s a i d  

pump  5.  Between  the  edges  of  t h i s   bowl  8  and  the  cover  a r e  
a r r anged ,   in  s e r i e s   from  the  bottom  upwardly,   a  f i r s t   gaske t   14,  a  

5  f i r s t   anode  2,  a  cathode  3  p rovided   with  t r a n s v e r s e   p r o j e c t i o n s   3 ' ,  
i n t e r c h a n g e a b l e   in  dependence  on  the  d i s t a n c e   which  i t   is  d e s i r e d  
to  c r e a t e   between  the  cathode  and  the  anodes  ,  a  second  anode  2  *  , 
and  a  second  gasket   14*.  The  edges  of  these   super imposed  e lements   , 
are  provided  with  c o r r e s p o n d i n g   through  holes  15  in  which  a r e  

10  i n s e r t e d   a  c o r r e s p o n d i n g   number  of  bo l t s   16  ope rab l e   to  jo in   them 
a l l   t o g e t h e r ;   however  oppos i t e   edges  of  the  anode  2,  the  cathode  3 
and  the  annode  2'  are  spaced  from  the  edges  of  the  c e l l   to  de f ine   a  
s inuous  path  through  the  c e l l .  

15  The  anodes  2,2'   are  p r e f e r a b l y   of  i n s o l u b l e   type  ( g r a p h i t e ,  
p l a t i n i s e d   t i t a n i u m ,   e t c ) ,   a l though   the  use,  in  p a r t i c u l a r  
a p p l i c a t i o n s ,   of  s o l u b l e   anodes  can  be  a r ranged   if  d e s i r e d .   The 
ca thodes   3,  on  the  o ther   hand,  are  c o n s t i t u t e d   by  simple  s h e e t  
metal  p ieces   of  s t e e l   or,  of  o ther   s u i t a b l e   m a t e r i a l ;   these   a r e  

10  r e g e n e r a b l e   or  r e p l a c e a b l e   by  way  of  i n t e r c h a n g e a b l e   c a r t r i d g e s ,  
a f t e r   a  c e r t a i n   number  of  hours  in  s e r v i c e   or  when  a  c e r t a i n  
q u a n t i t y   of  "con tamina ted"   d e p o s i t   has  accumulated   t h e r e o n .  

In  p r a c t i c e ,   the  s t r u c t u r e ,   thus  o b t a i n e d ,   has  c lose   e l e c t r o d e s   o f  
15  l a rge   area  between  which  the  s o l u t i o n   to  be  p u r i f i e d   p a s s e s  

s u b s t a n t i a l l y   in  laminar   l a y e r s ,   and  t h i s   permi ts   e l e c t r o l y s i s   t o  
take  place  at  a  p r e d e t e r m i n a b l e   and  almost  c o n s t a n t   c u r r e n t   d e n s i t y  
over  a l l   po in t s   of  the  su r f ace   of  the  ca thode .   Consequen t ly ,   t h e  
e l e c t r o l y t i c   p u r i f i c a t i o n   appa ra tus   forming  the  s u b j e c t   of  t h e  

SO  i n v e n t i o n   is  capable   of  a  g r e a t e r   s e l e c t i v i t y   in  t ha t   i t   makes  i t  
p o s s i b l e   to  choose  the  most  conven ien t   working  c o n d i t i o n s   a n d ,  
t h e r e f o r e ,   to  e s t a b l i s h   the  flow  r a t e   and  accuracy   of  p e r f o r m a n c e  
as  a  f u n c t i o n   of  the  type  of  c o n t a m i n a t i o n   p r e s e n t   in  the  s o l u t i o n  
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and  to  be  e l i m i n a t e d ,   the reby   avoid ing   the  contemporaneous  -and 
unwanted  d e p o s i t i o n   of  the  u s e f u l   me ta l ,   t h a t   is  to  say  of  t h e  
metal  of  which  the  s o l u t i o n   is  r ich   by  i t s   proper   f o r m u l a t i o n .  

Moreover,  given  t ha t   the  whole  of  the  s o l u t i o n   which  is  pumped  i n t o  
the  chamber  1  is  c o n s t r a i n e d   to  flow  through  the  narrow  s p a c e s  
between  the  anodes  2,  2'  and  the  ca thodes   3,  and  given  t h a t   t h e  
p o s s i b i l i t y   is  p rov ided   of  b r i n g i n g   the  e l e c t r o d e s   c l o s e r   at  w i l l  
t he reby   o b t a i n i n g   a  very  th in   laminar   flow,  than  for  a  given  volume 
of  s o l u t i o n   f lowing  in  a  given  un i t   of  time  the  r a t i o   between  t h e  
amount  of  s o l u t i o n   p r e s e n t   in  an  i n t e r - e l e c t r o d e   space  and  t h e  
l aye r   t h e r e o f   which  is  l o c a t e d   f ac ing   the  cathode  is  the  l o w e s t  
p o s s i b l e .   Consequen t ly ,   at  any  i n s t a n t   the  q u a n t i t y   of  d e p o s i t a b l e  
ex t r aneous   m e t a l l i c   ions  as  a  r a t i o   to  the  q u a n t i t y   of  s o l u t i o n  
under  e l e c t r o l y s i s   is  the  g r e a t e s t   p o s s i b l e .  

The  c l o s e n e s s   of  the  e l e c t r o d e s   ensures   t h a t ,   for  the  same  r a t e   o f  
flow  t h e r e   is  a  very  r ap id   exchange  of  s o l u t i o n   in  the  i n t e r  
e l e c t r o d e   spaces  and  a  high  speed  of  flow  over  the  ca thode .   T h i s  
i n c r e a s e s   the  y i e l d   of  d e p o s i t   and,  in  the  p re sence   of  low 
c o n c e n t r a t i o n s   of  c o n t a m i n a t i n g   ions ,   pe rmi t s   these   to  b e  
s u b t r a c t e d   with  the  minimum  p o s s i b l e   removal  of  u se fu l   m e t a l .  
Moreover,  the  energy  cost   to  e f f e c t   the  d e s i r e d   p u r i f i c a t i o n  
t r e a t m e n t   is  reduced  to  the  minimum.  In  s u b s t a n c e ,   t h e  
s l e c t r o l y t i c   p u r i f i c a t i o n   a p p a r a t u s   forming  the  s u b j e c t   can  b e  
u t i l i s e d   both  for  p r o p h y l a c t i c   p u r i f i c a t i o n   (to  remove  the  s m a l l  
and  con t inuous   c o n t a m i n a t i o n s   g r a d u a l l y   as  they  form)  and  f o r  
a x c e p t i o n a l   i n t e r v e n t i o n s ,   for  example  in  a  case  in  which  a  m a s s i v e  
and  unexpec ted   c o n t a m i n a t i o n   of  the  bath  should  occur .   The 
appara tus   can  a lso   f u n c t i o n   as  a  d i s c o n t i n u o u s   p u r i f i e r   and  is  a b l e  
to  ensure   the  maximum  p u r i f i c a t i o n   with  the  s m a l l e s t   p o s s i b l e  
lumber  of  " p a s s e s " .  
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Obviously ,   t h i s   a p p a r a t u s ,   thanks  to  i t s   high  s e l e c t i v i t y ,   i s  

a d v a n t a g e o u s l y   usable   a lso  for  removing  m e t a l l i c   c o n t a m i n a t i o n s  
from  s o l u t i o n s   for  d e g r e a s i n g ,   p i c k l i n g ,   a c t i v a t i o n ,   p a s s i v a t i o n  
etc  used  in  the  ga lvan ic   i n d u s t r y .   The  same  a p p a r a t u s ,  

5  w h e n u t i l i s e d   for  baths  which  d e p o s i t   a l l oys   composed  of  two  or  more 
me ta l s ,   pe rmi t s   two  o b j e c t i v e s   to  be  achieved:   f i r s t ,   removing  a  
c o n t a m i n a t i o n   caused  by  ex t r aneous   metal  ions  from  those   of  t h e  
a l l o y ,   wi thou t   compromising  the  c o n c e n t r a t i o n   and  the  r a t i o   o f  
those   p rovided   for  the  d e p o s i t i o n   of  the  a l loy   i t s e l f ;  

10  and  second,  r e - e s t a b l i s h i n g   the  r a t i o   between  the  d i f f e r e n t   i o n s  
provided   for  the  d e p o s i t i o n   of  the  a l loy   by  s e l e c t i v e l y   d e p o s i t i n g ,  
those   which  are  in  excess .   This  is  ob ta ined   thanks  to  t h e  
p o s s i b i l i t y   of  o p e r a t i n g   with  a  p r e d e t e r m i n e d   and  very  narrow  r a n g e  
of  c u r r e n t   d e n s i t y ,   which  permi ts   the  d e p o s i t i o n   p r edominan t l y   o f  

15  one  spec ies   of  m e t a l l i c   ions  p r e s e n t   in  s o l u t i o n   to  be  e f f e c t e d .  

The  p r e s e n t   appa ra tus   f u r t h e r   al lows  the  r ecovery   of  m e t a l s ,  
p a r t i c u l a r l y   p rec ious   metals   from  exhaus ted   s o l u t i o n s   or  f rom 
washing  water ;   in  such  cases  i t   f u n c t i o n s ,   in  p r a c t i c e ,   as  an  

20  e f f l u e n t   p u r i f i e r .  
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Claims  : 

1  .  Appara tus   for  the  con t inuous   e l e c t r o l y t i c   p u r i f i c a t i o n   o f  
s o l u t i o n s   u t i l i s e d   in  e l e c t r o - d e p o s i t i o n   t r e a t m e n t s   and  the  l i k e ,  
c h a r a c t e r i s e d   in  t h a t   i t   i nc ludes   p o s i t i v e   and  n e g a t i v e   e l e c t r o d e s  
(2,  2  ' ,3)   having  s u b s t a n t i a l l y   the  same  su r f ace   area  and  p o s i t i o n e d  
p a r a l l e l   to  and  f ac ing   one  ano ther   in  such  a  way  as  to  d e f i n e  
narrow  passages   through  which  the  s o l u t i o n   to  be  p u r i f i e d   is  f o r c e d  
to  p a s s .  

2.  P u r i f i c a t i o n   appa ra tu s   accord ing   to  Claim  1,  c h a r a c t e r i s e d   i n  
tha t   i t   i n c l u d e s   a  chamber  (1)  r e s i s t a n t   to  a c i d s ,   in  which  t h e  
said  p o s i t i v e   and  n e g a t i v e   e l e c t r o d e s   (2,2*3)  are  housed  and  i n  
tha t   the  anodes  (2,2*)  are  of  i n s o l u b l e   type  such  as  g r a p h i t e   o r  
p l a t i n i s e d   t i t a n i u m ,   and  the  ca thodes   (3)  are  c o n s t i t u t e d   by 
elements  of  s t e e l   shee t   or  o ther   a p p r o p r i a t e   m a t e r i a l s   and  a r e  
r e g e n e r a b l e   or  i n t e r c h a n g e a b l e .  

*  urxi.x^QLj.uu  appdLdtus  accord ing   to  Claim  1  or  Claim  2 ,  
: h a r a c t e r i s e d   in  t h a t   i t   comprises   one  or  more  p u r i f i c a t i o n   c e l l s  
7)  c o n s t i t u t y e d   by  a  lower  bowl  (8)  of  r e c t a n g u l a r   plan  fo rm 
aving  an  i n c l i n e d   f l o o r   and  communicating  with  the  o u t s i d e   t h r o u g h  
n  elbow  connec to r   (9)  the  bowl  (8)  having  f l anged   edges  one  o f  
iiich  (10)  is  coupled,   by  means  of  a  double  hinge  (11)  to  a  c o e r  
12)  having  the  same  o u t l i n e   as  the  bowl  (8),  and  to  which  c o v e r  
12)  is  connec ted   a  duct  (13)  for  d e l i v e r i n g   the  s o l u t i o n   to  b e  
u r i f   ied  . 

tUa.J.J.J.>_a.u4.uii  a p p a r a t u s   accord ing   to  any  of  Claims  1  to  3 ,  
h a r a c t e r i s e d   in  t h a t   between  the  edges  of  the  said  bowl  (8)  and  
tie  cover  (12)  t h e r e   are  a r r anged ,   in  s e r i e s ,   from  the  b o t t o m  
pwardly,  a  f i r s t   seal   (14)  a  f i r s t   anode  (2),  a  cathode  (3) 
rovided  with  t r a n s v e r s e   p r o j e c t i o n s   (3«)  i n t e r c h a n g e a b l e   i n  
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dependence  on  the  d i s t a n c e   which  i t   is  d e s i r e d   to  set   between  t h e  
ca thode(3)   and  the  anodes  ( 2 , 2 ' ) ,   a  second  anode  (2 ')   and  a  s e c o n d  
seal   (14')   at  l e a s t   one  of  the  edges  of  each  of  the  s u p e r i m p o s e d  
e l e c t r o d e s   being  o f f s e t   to  allow  f l u i d   flow  from  one  side  to  t h e  

5  o ther   t h e r e o f .  

5.  P u r i f i c a t i o n   appa ra tu s   accord ing   to  any  p reced ing   C l a i m ,  
c h a r a c t e r i s e d   in  tha t   the  appa ra tus   is  p rovided  with  i t s   own  pump 
(  5  )  and/or   i t s   own  c u r r e n t   r e c t i f i e r   (  6  )  . 

0 

6.  P u r i f i c a t i o n   appa ra tus   accord ing   to  any  p r e c e d i n g   C l a i m s ,  
c h a r a c t e r i s e d   in  t ha t   i t   i nc ludes   means  for  a d j u s t i n g   the  c u r r e n t  
d e n s i t y   whereby  to  ob ta in   a  uniform  d i s t r i b u t i o n   t h e r e o f   over  t h e  
whole  s u r f a c e   of  the  ca thodes ,   and  in  t h a t ,   the re   are  means  f o r  

5  c o n t r o l l i n g   the  r a t e   of  flow  of  the  s o l u t i o n   to  be  p u r i f i e d   t h r o u g h  
the  i n t e r - e l e c t r o d e   s p a c e s .  
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