
The Purpose and Use of Filter Aids 
By F. L. HORINE 

A Discussion of Diatomaceous  
Silica and Its Use in Filtration 

I 
N connection wi th  the produc- 
t ion and ref ining of vegetable, 
animal ,  . and mar ine  oils, m a n y  

operators,  especially the la rger  
ones, ca r ry  out one or more types 
of f i l trations.  By f i l t rat ion we 
mean the separa t ion  of solids f r o m  
liquids th rough filter fabrics.  We 
will not consider this  separa t ion  as 
car r ied  out by such other  means  as 
set t l ing,  the use of cen t r i fuges  or 
cent r i fugals ,  etc. The te rm filtra- 
t ion  is sometimes erroneously  em- 
ployed to describe a decolorization 
process. Whereas  an al ready clear 
oil is allowed to percolate th rough  
a bed of ful ler ' s  ear th  i t  cannot  be 
called a f i l t rat ion as no suspended 
solids are removed f rom the oil. 

To force the l iquid th rough  a 
filter fabr ic  requires  pressure.  This  
pressure  may be supplied by gray-  
i ty  (u t i l i z ing  the hydros ta t ic  head 
of the mix tu re )  bu t  pumps are 
usual ly  employed. F i l t e r s  util iz- 
ing a tmospher ic  pressure  by creat-  
ing a vacuum on the fi l trate side 
of the filter medium are not  usual  
in the oil indus t ry .  

Grav i ty  filters are o rd ina r i ly  bag 
shaped and are only economical 
where a mate r ia l  is very free flow- 
ing and leaves a s l ight  cake. They 
make for  poor work ing  condit ions,  
entai l  a high labor expense and 
are rapidly going out of use. 

The usual  filters employed in oil 
work are the flush plate and f rame  
filter and the recessed plate filter. 
These are alike in character .  The 
recessed plate filter has a much 
smaller  cake space and can be run  

only on shor t  cycles unless very  
li t t le cake is formed. In  such 
equipment  the mi x t u r e  is in t ro-  
duced into a chamber  under  pres- 
sure and the l iquid passes th rough  
the cloths covering the plates, the 
suspended solids r e m a i n i n g  upon 
the face of the cloth. 

In  order to filter a l iquid which 
conta ins  suspended ma t t e r  of a 
s l imy n a t u r e  it  is necessary  to pass 
this  l iquid th rough  a porous mem- 
b rane  with openings of capi l lary 
size. These openings mus t  be suf-  
ficiently small to r e t a in  the g u m m y  
and colloidal part icles  and large 
enough so that  the clarified l iquid 
will pass through.  The filter cloth 
screen aga ins t  which the l iquid is 
forced has openings of var ious def- 
inite sizes, as for ins tance  400 open- 
ings per square inch. Par t ic les  of 
the suspended ma t t e r  which are 
smaller  than  these openings will 
therefore  pass th rough while the 
larger  part icles will be re ta ined  
upon the surface  of the cloth. I f  
sufficient g u m m y  mater ia l  is in 
suspension the surface  of the cloth 
will soon become blocked up and 
smeared with a fine layer  of slime. 
Eventua l ly  no l iquid at  all will pass 
through.  The l iquid which has 
been passed th rough  on the shor t  
f i l t rat ion t ime will have been clari-  
fied only to the extent  to which par-  
ticles la rger  in size than  the screen 
openings have been retained.  

Most f i l t rat ions in the var ious  
oil indus t r i es  have to do wi th  the 
removal of a s l imy na tu red  sus-  
pended solid. The object of this  
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ar t i c le  is to deal  p r i m a r i l y  wi th  
the  phi losophy unde r ly ing  f i l t ra-  
t ion  in gene ra l  r a t h e r  t han  w i th  
t he  r e su l t s  of f i l t e r ing  a t  any  given 
point .  But  he re  can be l i s t ed  a 
n u m b e r  of po in t s  a t  which  f i l t ra-  
t ion is or could be employed to ad- 
van tage .  

(1) The  f i l t ra t ion  of r aw  oils 
of  any  type  which  a r e  not  to  be im- 
med ia t e ly  refined. P r o p e r  f i l t ra-  
t ion  removes  p rac t i ca l ly  all of the  
agen t s  which  cause  de t e r i o r a t i on  
in s torage .  These  include g u m m y  
and  colloidal meal  and  o ther  m a t t e r  
and  t r aces  of moi s tu re .  

(2)  F i l t r a t i o n  before  b leach ing  
on some d i r t y  oils. 

(3)  F i l t r a t i o n  a f t e r  b leaching  
to  remove decolor iz ing media .  

(4)  F i l t r a t iOn  a f t e r  h a r d e n i n g  
to complete ly  remove ca ta lys t .  

(5) F i n a l  c lar i f ica t ion or pol ish 
f i l t ra t ion  j u s t  before  fi l l ing final 
packages .  

J u s t  be fo re  men t ion ing  the  above 
l is t  we r e m a r k e d  t h a t  f i l ter ing a 
l iquid  con ta in ing  s l imy  suspended  
m a t t e r  t h r o u g h  cloth gave  a sho r t  
t i m e  cycle on t h e  f i l ter  and,  of ten,  
a poor  degree  of c lar i f icat ion.  This  
inexcusable  condi t ion  ac tua l ly  ex- 
i s t s  a t  a number  of  f i l ter  s t a t i ons  
and  th i s  in sp i te  of the  fac t  t h a t  a 
r emedy  is a t  hand.  I t  is t rue  t ha t  
such p r e l i m i n a r y  t r e a t m e n t s  as 
chi l l ing,  hea t ing ,  ac id i ty  and al- 
k a l i n i t y  control,  etc., do pu t  some 
l iquids  in a p rope r  condi t ion  to  fil- 
te r ,  bu t  these  do not  a lways  c i lange 
the  s l imy n a t u r e  of the  suspended  
m a t t e r .  

A l a rge  number  of the  more  pro-  
g re s s ive  o p e r a t o r s  have adop ted  
the  use of d ia tomaceous  s i l ica  as 
a f i l ter  aid.  A fi l ter  a id  is  a ma-  
t e r i a l  i ne r t  chemical ly  to both  the  
l iquid  and the  suspended  m a t t e r ,  
bu t  which,  when well s t i r r e d  in 
powder  f o r m  into the  mix tu re ,  f a -  
c i l i t a tes  f i l t ra t ion.  The xx.ays in 

which  the  f i l t r a t i o n ' w i l l  be helped 
wi l l  be d iscussed  as  soon as  we 
note  the  p ro pe r t i e s  to be des i red  in 
a fi l ter aid. These  a re  
(1) I t  should be insoluble and 
chemical ly  iner t .  
(2) The  pa r t i c l e  should be r ig id .  
(3)  The pa r t i c l e  should be h igh ly  
porous  and expose a l a rge  su r f ace  
area .  
(4) I t  should be l igh t  in we igh t  
and r ema in  well in suspension.  
(5) I t  should be reasonab le  in 
price.  
(6)  I t  should be in a f o rm  easy  to 
use. 
(7) A u n i f o r m  supply  should be 
obta inable .  

Now consider  the  ac t ion and  ad-  
van tages  of a p rope r ly  processed  
d ia tomaceous  s i l ica  f i l ter  aid.  The  
amoun t  to be added  is based  upon 
the p ropor t ion  of s l imy m a t t e r  te  
be removed and will  usual ly  be ap-  
p rox ima te ly  fou r  t imes  the  we igh t  
of th i s  s l imy solid suspended mat-  
ter .  Th is  ave rages  about  one tenth  
of one per  cent  of the  to ta l  we i~h t  
of  the  l iquid. The  fi l ter  a id  is t hen  
t ho rough ly  mixed  wi th  the  l iquid  
to be f i l tered and th is  l iquid  is 
pumped  a g a i n s t  the  cloth in the  
usual  way. As  the  l iquid  s t a r t s  
t h r o u g h  the  f i l ter  p ress  a film of  
the  f i l ter  a id  fo rms  on the su r face  
of  the  fi l ter f a b r i c  or  screen,  I f  
the  p roper  q u a n t i t y  of fi l ter a id  
has  been added the film will  con- 
s i s t  a lmost  en t i r e ly  of the  filter a id  
so t h a t  all of the  s l imy and colloi- 
dal  pa r t i c l e s  a re  t r a p p e d  and held 
back by the cel lular  filter a id  pa r -  
t icles.  The clar if ied l iquid  will  
pass  t h r o u g h  the  channels  f o rmed  
by the  c r i ss -c ross  bu i ld ing  up pro-  
cess of the  f i l ter  a id  pa r t i c l e s  
a g a i n s t  the  f i l ter  cloth or  screen.  
As  the  l iquid cont inues  to t r i ck l e  
t h r o u g h  th is  screen of fi l ter a id  
pa r t i c l e s  a cake is g r a d u a l l y  bu i l t  
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up which  cons tan t ly  p re sen t s  a new 
face  and  which  consis ts  p r inc ipa l ly  
of  the  f i l ter  a id  pa r t i c l e s  in t e r -  
mixed  w i th  the  e n t r a p p e d  impur i -  
t i e s  which  have been removed  f rom 
the  l iquid.  

F i l t e r i n g  in th i s  m a n n e r  confers  
a l a rge  n u m b e r  of  advan t ages  upon 
the  opera to r .  These  a re  so num-  
e rous  as  to r equ i re  l i s t ing .  
(1)  Cloths a r e  p ro tec t ed  f r o m  be- 
coming  i m p r e g n a t e d  wi th  the  s l imy  
sol ids  removed  and t h e r e f o r e  a 
much longer  l ife,  wi th  less f r e -  
quent  wash ings ,  is obta ined .  Thin-  
n e r  and  cheaper  cloths can be used, 
as  f i l t ra t ion  is rea l ly  contro l led  by  
the  f i l ter  aid. 
(2)  Longe r  f i l t ra t ion  cycles resul t .  
(3)  Much h i g h e r  r a t e s  of  6ow a re  

possible.  
(4)  There  is cons ide rab le  l abor  

sav ing  as  the  p resses  do not  have to 
be cleaned so often.  
(5) A new ins t a l l a t ion  requ i res  

less f i l ter  equ ipment  and  a p re sen t  
i n s t a l l a t i on  is g r e a t l y  inc reased  in 
capaci ty .  
(6)  Sav ing  in y ie ld  as p resses  do 

not  have to be c leaned so of ten.  
(7) A pe r f ec t ly  c lar i f ied f i l t ra te  

is ob ta ined .  
I t  is difficult to conceive a f i l ter  

a id  not  be ing  used where  a fi l ter 
a i d  of the  type  descr ibed  is em- 
ployed and undoub ted ly  t he re  a re  
m a n y  places today  where  a su i tab le  
f i l ter  a id  would be a source of 
g ra t i f i ca t i on  to the  user .  

N E W  O I L  M I L L  W I L L  BE 
B U I L T  

Anderson ,  Clayton  & Company,  
of  Houston ,  wil l  beg in  cons t ruc t ion  
abou t  March  1, of  a new s ix -press  
cot ton oil mill  a t  Lockney,  Tex., 
unde r  the  superv i s ion  of  J. Camp-  
bell Jones,  v i ce -p res iden t  and  gen-  
era l  m a n a g e r ,  who has  p u t  t he  new 
A. C. & Co. mil l  in to  successful  

opera t ion  du r ing  the  pas t  season a t  
Abi lene.  Lockney is in the  Pan-  
Handle ,  in F loyd  County,  abou t  20 
miles  eas t  of P l a i n v i e w  on a b ranch  
of the  S a n t a  F e  ra i l road .  

I N T E R S T A T E  C O N V E N T I O N  
D A T E  F I X E D  

The I n t e r s t a t e  C o t t o n s e e d  
Crushe r s  Assoc ia t ion  have fixed 
upon New Orleans  as the  locat ion 
fo r  t h e i r  annua l  sp r ing  mee t ing ,  
which  will  be held a t  the  Hote l  
Roosevelt ,  May  eleventh,  twe l f th  
and t h i r t e en th .  Whi le  the  com- 
mi t t e e  of  the  A m e r i c a n  Oil Chem- 
i s t s  Socie ty  have not  a t  th is  w r i t -  
ing  met  to decide upon t h e i r  con- 
vent ion  location,  i t  is p robab le  t ha t  
the  socie ty  will  hold i ts  mee t ing  at  
the  same place on Monday  and 
Tuesday ,  May 9 and 10. 

P R O P O S E D  L E G I S L A T I O N  I N  
A R K A N S A S  

A bil l  has  been in t roduced  in the  
A r k a n s a s  Genera l  Assembly  by 
R e p r e s e n t a t i v e  Shave r  of Cross 
County,  to m a k e  i t  un lawfu l  for  
co rpora t ions  o r  persons  ope ra t i ng  
or  hav ing  any  f inancial  i n t e r e s t s  in 
cot ton oil mil ls  or  cot ton compresses  
f rom ope ra t i ng  or  ho ld ing  any  stock 
or  i n t e r e s t  in any  cot ton gin.  Ex-  
cept ions  a re  made  of  g inne r i e s  of  
not  exceeding  600 saws, which  m a y  
be ope ra t ed  or  owned by  mil ls  or  
compresses  i f  located in the  same 
town or  c i ty ,  bu t  such g inne r i e s  
mus t  not  be opera ted  " for  t he  pu r -  
pose of de s t roy ing  the  g in  bus i -  
ness ."  A n o t h e r  c lause of  the  bil l  
would m a k e  i t  pe rmi s s ib l e  fo r  the  
owner  or  ope ra to r  of  a g in  p lant ,  
g i n n i n g  fo r  h imse l f  and  h is  ten-  
ants ,  but  not  fo r  the  public,  to own 
s tock or  be a d i r ec to r  of  an oil mil l  
or  compress .  
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