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Process  for  separating  finely  divided  magnetic  particles  from  a  liquid. 

(§7)  Finely  divided  magnetic  particles  are  separated  from  a 
liquid  in  which  they  are  dispersed  by  means  of  a  transfer 
member  (2),  eg  a  plastics  belt  supported  and  driven  by  a 
magnetic  drum  (1),  to  which  they  are  attracted  by  a  magnetic 
field. 
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  Finely  divided  magnetic  particles  are  separated  from  a 
liquid  in  which  they  are  dispersed  by  means  of  a  transfer 
member  (2),  eg  a  plastics  belt  supported  and  driven  by  a 
magnetic  drum  (1),  to  which  they  are  attracted  by  a  magnetic 
field. 



This  i n v e n t i o n   r e l a t e s   to  a  p rocess   for  s e p a r a t i n g   f i n e l y   d i v i d e d  

magnetic   p a r t i c l e s   from  a  l i qu id   in  which  they  are  d i s p e r s e d .  
9 

In  the  p r e p a r a t i o n   of  magnet ic   p a r t i c l e s   to  be  used  for  m a g n e t i c  

r e c o r d i n g ,   for  example  on  disks   or  t apes ,   the  p a r t i c l e s   at  one  time  a r e  

normally  d i s p e r s e d   in  a  large  amount  of  a  l i q u i d ,   such  as  water .   F o r  

example,  see  U . S . - A - 4 , 2 8 0 , 9 1 8 .   It  is  neces sa ry   to  s e p a r a t e   the  m a g n e t i c  

p a r t i c l e s   from  the  l i q u i d   in  order   to  go  on  with  the  next  step  of  t h e  

manufac tu r ing   p r o c e s s .   In  the  p a s t ,   t h i s   s e p a r a t i o n   step  has  been  a 

very  d i f f i c u l t   one.  F i l t r a t i o n   cannot  be  used,  s ince  the  p a r t i c l e s   go 

through  f i l t e r s .   C e n t r i f u g i n g   is  not  d e s i r a b l e ,   s ince  i t   causes  t h e  

p a r t i c l e s   to  form  lumps.  Heat ing  to  evapora te   the  l i q u i d   is  n o t  

d e s i r a b l e ,   s ince  i t   can  cause  chemical   change  in  the  p a r t i c l e s .   For  t h e  

most  p a r t ,   in  the  p a s t ,   s e p a r a t i o n   has  been  accompl ished   by  a l lowing  t h e  

p a r t i c l e s   to  s e t t l e   in  the  l i q u i d   in  the  p resence   of  a  magnetic   f i e l d  

and  by  then  d e c a n t i n g   the  l i q u i d .   This  is  a  very  slow  and  

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

The  i n v e n t i o n   seeks  to  p rov ide   an  improved  p rocess   for  s e p a r a t i n g  

magnet ic   p a r t i c l e s   from  a  l i q u i d   in  which  they  are  d i s p e r s e d .  

A  p roces s   for  s e p a r a t i n g   f i n e l y   d iv ided   magnet ic   p a r t i c l e s   from  a  

l i q u i d   in  which  the  p a r t i c l e s   are  d i s p e r s e d ,   is  c h a r a c t e r i s e d ,   a c c o r d i n g  

to  the  i n v e n t i o n ,   by  m a g n e t i c a l l y   a t t r a c t i n g   the  p a r t i c l e s   to  a  t r a n s f e r  

member  moving  through  the  l i q u i d ,   m a g n e t i c a l l y   m a i n t a i n i n g   the  p a r t i c l e s  

on  the  t r a n s f e r   member  while  the  p a r t i c l e s   are  removed  from  the  l i q u i d  

to  a  t r a n s f e r   s t a t i o n ,   and  removing  the  p a r t i c l e s   from  t h e  t r a n s f e r  

member  at  the  t r a n s f e r   s t a t i o n .  

In  one  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n ,   the  p r o c e s s  
is  c a r r i e d   out  using  a  magnetic   drum  p o s i t i o n e d   to  r o t a t e   above  and 



below  the  su r face   of  the  l i q u i d   in  which  the  p a r t i c l e s   are  d i s p e r s e d .  

The  drum  r o t a t e s   on  an  axis  roughly  in  the  same  plane  as  the  su r face   o f  

the  l i q u i d .   The  p rocess   may  then  be  summarized  as  compris ing   the  s t e p s  

of  r o t a t i n g   a  magnetic   drum  p o s i t i o n e d   so  tha t   the  lower  p o r t i o n   of  t h e  

drum  is  below  the  su r face   of  the  l i q u i d   and  the  upper  p o r t i o n   of  t h e  

drum  is  above  the  s u r f a c e ,   the  drum  d r i v i n g   a  con t inuous   t r a n s f e r   b e l t  

f i r s t   below  the  su r face   of  the  l i q u i d   where  the  magnet ic   p a r t i c l e s   s t i c k  

to  the  b e l t ,   then  above  the  su r face   of  the  l i q u i d ,   and  then  removing  t h e  

so l id   p a r t i c l e s   from  the  t r a n s f e r   b e l t .  

How  the  i n v e n t i o n   can  be  c a r r i e d   out  wi l l   now  be  d e s c r i b e d ,   by  way 
of  example,  with  r e f e r e n c e   to  the  accompanying  drawing  which  is  a 

schematic   r e p r e s e n t a t i o n ,   not  to  s ca l e ,   of  one  type  of  appa ra tu s   which  

may  be  used  to  perform  the  p rocess   of  the  p r e s e n t   i n v e n t i o n .  

Re fe r r i ng   to  the  drawing,  a  magnetic  drum  1  is  used  to  carry   a  

cont inuous   t r a n s f e r   b e l t   2.  The  bottom  of  the  drum  is  below  the  s u r f a c e  

of  a  l i q u i d   c o n t a i n i n g   d i s p e r s e d   magnetic   p a r t i c l e s ,   and  the  top  i s  

above  the  s u r f a c e .   As  the  b e l t   goes  through  the  l i q u i d   3  the  m a g n e t i c  

p a r t i c l e s   are  m a g n e t i c a l l y   a t t r a c t e d   to  the  drum  and  s t i c k   to  the  b e l t ,  

which  r a i s e s   them  out  of  the  l i q u i d ,   where  they  may  be  washed  at  a  wash 

s t a t i o n   4  and  then  d e p o s i t e d   in  a  chamber  5  to  be  held  in  r e a d i n e s s   f o r  

a d d i t i o n a l   p r o c e s s i n g .   During  normal  o p e r a t i o n   the  d i s p e r s i o n   may  be  

c o n t i n u o u s l y   pumped  between  the  appa ra tus   and  a  s to rage   tank,   through  an  

o u t l e t   not  shown  on  the  d r a w i n g .  

The  drum  is  c o n v e n i e n t l y   made  of  s t a i n l e s s   s t e e l .   T y p i c a l l y ,   t h e  

drum  is  a  r i g h t   c i r c u l a r   c y l i n d e r   c o n t a i n i n g   bar  magnets  a r ranged   i n  

p a r a l l e l   rows  on  i t s   s u r f a c e ,   with  each  bar  being  1  to  2  cm  s h o r t e r   t h a n  

the  c y l i n d e r .   The  magnets  are  so  a r ranged  t ha t   the  north  pole  end  o f  

each  magnet  is  between  the  south  po les   of  the  magnets  on  e i t h e r   side  o f  

i t .   The  magnets  may  c o n v e n i e n t l y   be,  for  example,  ceramic  magnets  such  

as  coba l t   rare   ea r th   magnets.   The  bars  are  u s u a l l y   about  0.5  to  1  cm  i n  

t h i c k n e s s ,   and  s e p a r a t e d   from  each  o ther   by  about  0.5  to  2  cm.  When  so  



d e s i r e d ,   the  removal  of  the  p a r t i c l e s   from  the  be l t   may  be  f a c i l i t a t e d  

by  using  a  doctor   blade  or  r o l l e r .  

Vacuum  or  p r e s s u r i z e d   a i r   may  be  app l ied   to  help  removal  o f  

f i l t r a t e   or  cake  as  d e s i r e d .   Fur the rmore ,   the  drum  immersion  d e p t h  
should  be  a d j u s t a b l e   to  va r ious   types  of  s l u r r y .   Wash  l i qu id   can  be 

sprayed  on  to  the  drum  or  b e l t   to  improve  the  e f f i c i e n c y .  

A  p r e f e r r e d   m a t e r i a l   for  the  b e l t   is  p o l y e t h y l e n e   t e r e p h t h a l a t e .  

Typical   magnetic   p a r t i c l e s   s epa rab l e   by  the  p r e s e n t   i n v e n t i o n   a r e  
s i l i c a   coated  magnetic   iron  oxide  p a r t i c l e s   which  are  needle   s h a p e d ,  

having  a  length  of  0.5  microns  or  l e s s .   At  the  beg inn ing   of  the  p r o c e s s  

they  are  d i s p e r s e d   in  water   along  with  non-magnet ic   m a t e r i a l   such  a s  
c o l l o i d a l   s i l i c a .   The  magnetic   p a r t i c l e s   are  u sua l l y   p i e s e n t   in  t h e  

l i q u i d   at  about  5%  by  weight  c o n c e n t r a t i o n   before   the  p rocess   of  t h e  

i n v e n t i o n   is  per formed.   Fol lowing  the  p r o c e s s ,   t h e i r   c o n c e n t r a t i o n   i s  

up  to  30%  on  the  b e l t .   The  p a r t i c l e s   have  also  been  s e p a r a t e d   t rom 

non-magnet ic   m a t e r i a l s   and  are  ready  for  use  in  the  making  of  disks   o r  

tapes   for  magnet ic   r e c o r d i n g   med ia .  



1.  A  p rocess   for  s e p a r a t i n g   f i n e l y   d iv ided   magnetic  p a r t i c l e s   trom  a 

l i qu id   in  which  the  p a r t i c l e s   are  d i s p e r s e d ,   c h a r a c t e r i z e d   by 

m a g n e t i c a l l y   a t t r a c t i n g   the  p a r t i c l e s   to  a  t r a n s f e r   member  (2)  moving 

through  the  l i q u i d ,   m a g n e t i c a l l y   m a i n t a i n i n g   the  p a r t i c l e s   on  t h e  

t r a n s t e r   member  (2)  while  the  p a r t i c l e s   are  removed  trom  the  l i q u i d   to  a 

t r a n s f e r   s t a t i o n ,   and  removing  the  p a r t i c l e s   from  the  t r a n s f e r   member  a t  

the  t r a n s f e r   s t a t i o n .  

2.  A  p rocess   as  claimed  in  claim  1,  in  which  the  t r a n s f e r   member  is  a 

b e l t   (2)  dr iven  by  a  r o t a t a b l e   magnetic   drum  (1)  p o s i t i o n e d   so  tha t   t h e  

lower  p o r t i o n   of  the  drum  is  below  the  su r face   of  the  l i q u i d   and  t h e  

upper  p o r t i o n   of  the  drum  is  above  the  s u r f a c e ,   the  ar rangement   b e i n g  

such  tha t   the  drum  f i r s t   d r ives   the  t r a n s f e r   b e l t   below  the  su r face   o f  

the  l i qu id   where  the  magnetic  p a r t i c l e s   are  a t t r a c t e d   to  the  b e l t   and 

then  d r ives   the  b e l t   above  the  su r face   of  the  l i qu id   to  the  t r a n s f e r  

s t a t i o n .  

3.  A  process   as  claimed  in  claim  1  or  claim  2,  in  which  the  m a g n e t i c  

p a r t i c l e s   are  s i l i c a   coated  i ron  oxide  p a r t i c l e s .  

4.  A  process   as  claimed  in  any  p reced ing   c laim,   in  which  the  p a r t i c l e s  

are  need le - shaped   and  less   than  0.5  microns  in  l e n g t h .  

5.  A  process   as  claimed  in  any  p reced ing   claim,  in  which  the  t r a n s f e r  

member  is  made  of  p o l y e t h y l e n e   t e r e p h t h a l a t e .  
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