
Extraction 

T 
HE exceedingly favorable 
economic conditions which 
prevailed in the U. S. until 

recent years  have undoubtedly ex- 
erted anything but a favorable 
influence upon economical man- 
agement in the Oil and F a t  Indus- 
t r ies .  In Europe, on the other 
hand, and par t icu lar ly  in Ger- 
many, the distress caused by the 
war  and post war  period has com- 
pelled men to devise working 
methods which, in addit ion to a 
full yield, will insure the highest  
possible quality. Since the grea t  
losses and high operat ing costs of 
hydraulic  pressing plants for  oil 
and fa t  production could no longer 
be met, it  became necessary to 
perfect  as fa r  as this  was possible 
the extract ion process. The tests  
and experiences extending over 
many years have brought  some 
very favorable results.  

The economic conditions in this  
country,  once the war  period and 
a t tending conditions over, have 
become normal again;  i.e., supply 
and demand p re t ty  well balance 
each other, and the shortage in 
goods has gradual ly  been followed 
by large production and stocks of 
goods. There is no question but 
tha t  consequent competit ion has 
become very keen and tha t  many 
producers are compelled to keep 
the i r  production costs at  the low- 
est level. For  these reasons the oil 
and fa t  producing indus t ry  has in 
an increasing measure paid at ten-  
tion to the extract ion system, even 
though in this  country manufac- 
tu re rs  are  r a the r  sceptical in this  
respect;  for  the reason tha t  those 
extract ion systems used here were 
largely ra ther  defective and fre-  
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quently led to explosions and con- 
flagrations, and also because the 
products obtained were not of de- 
sirable quality. 

As already mentioned, the neces- 
si ty caused by the war  and post- 
war period has compelled us, par-  
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t icular ly in Germany, to br ing the 
extract ion system to a cer tain 
stage of perfection. The results  
obtained thereby may be desig- 
nated as being very good, and have 
proven the absolute super ior i ty  of 
the extract ion over the press ing 
system. Nobody will expect, of 
course, tha t  a complete change is 
to take place f rom today to tomor- 
row; but  this much is certain, tha t  
the Extrac t ion  System is slowly 



but  sure ly  m a k i n g  i ts  way  and  will  
g r a d u a l l y  d isplace  the  p r e s s i n g  
sys tem.  P r e j u d i c e  and es tab l i shed  
cus toms which a lways  have been 
an obstacle  in the  way  of p rogress ,  
because  based  upon non-exper i -  
ence or  one-s ided exper ience  only, 
a re  also in the  w a y  of the  develop- 
men t  and  recogn i t ion  of the  Ex-  
t r ac t i on  Sys t em in the  U. S. These  
r e m a r k s  a r e  to con t r i bu t e  to the  
e l imina t ion  of both  of these  fac-  
tors ,  for  my  s t a t emen t s  a r e  based  
upon exper iences  which I have ac- 
qu i red  in many  countr ies .  

(2) N a t u r e  of  the  r aw  m a t e r i a l s  
and  of t he  p roduc t s  obta ined .  

(3) Cost  of i n s t a l l a t i on  and  of 
opera t ion .  

So f a r  as  oil y ie ld  is concerned,  
I only need to call a t t en t i on  to the  
f ac t  t h a t  p r e s sed  oil cake a lways  
conta ins  8-10 per  cent  oil, even 
though  the  mos t  modern  p resses  be 
used. This  pe rcen tage  of  oil, how- 
ever,  is in most  cases  much g r e a t -  
er. The ex t r ac t ed  ma te r i a l s ,  how- 
ever,  a re  deg rea sed  to plus  or 
minus  1 pe r  cent.  The fo l lowing 
figures speak  fo r  themse lves  : 

Oil yield of the seed . . . . . . . . . . . . . . . . . . . . . .  
Oil yield as relates to oil content . . . . . . . . . . .  
Oil loss as related to oil content . . . . . . . . . . . .  

Press Extract ion 
System System 

34% 39.4% 
85% 98.5% 
15% 1.5% 

The  oil i n d u s t r y  in t roduced  the  
E x t r a c t i o n  Sys t em in 1856, and  
since about  1885 the  l a rge  p lan t s  
have used it. Developments  were  
ins igni f icant ,  however ,  unt i l  1914, 
as  the  sys tems  ex i s t i ng  were  not  
adequate .  Only a f t e r  the  con- 
s t ruc t ion  of the  f irst  efficient ro- 
t a t i n g  ex t r ac t i on  a p p a r a t u s  in 
1912 did a g r e a t  change  t ake  place, 
and  a ided  by the  r e q u i r e m e n t s  
caused by the  Wor ld  War ,  the  ex- 
t r a c t i o n  problem has  been solved 
technical ly ,  p r inc ipa l ly  in Germany .  

E x t r a c t i o n  by  means  of  solvents  
makes  i t  poss ible  to work  all ma te -  
r i a l s  con ta in ing  oil, fa t ,  res in ,  wax  
and  paraff in;  whe reas  the  use of 
the  p r e s s i n g  sy s t em is depend ing  
upon the  n a t u r e  of  the  r a w  mate -  
r ia l s ,  and  is  t h e r e f o r e  l imi ted .  In  
o rde r  to make  a compar i son  be- 
tween  p roduc t ion  of  oil by  the  
p re s s  and  the  ex t r ac t i on  sys tem,  
the  fo l lowing po in t s  mus t  be t aken  
into cons ide ra t ion  : 

(1) Yield in oil. 

Rapeseed,  w i th  a 40 per  cent  oil 
content ,  has  been t aken  as example :  
The lower the  oil conten t  of  the  
seed, the  h i g h e r  is  the  pe rcen t age  
of  loss. W i t h  soya beans,  fo r  in- 
s tance,  the  loss runs  to 45 per  cent.  

The  p r e s s i n g  sys tem requ i r e s  a 
f a r  more  in tens ive  p re -c l ean ing  
and  t r i t u r a t i o n  of  the  oil seed. 
Some i m p o r t a n t  r a w  m a t e r i a l s  
such as  wool, fu l l e r ' s  e a r t h  con ta in -  
ing  oil, used ca ta lyzers ,  bones and 
also damage d  oil seeds could not  be 
worked  by th i s  sys tem.  Oils ex- 
t r a c t ed  wi th  benzine  a r e  p u r e r  and  
of a much b e t t e r  keep ing  qua l i ty  
t han  w a r m  pressed  oils. They  con- 
t a i n  less sl ime, a lbumin  and color- 
ing  ma t t e r ,  a r e  mos t ly  f r ee  f rom 
res ins ,  t h e r e f o r e  l i g h t e r  and  
c leaner ;  also t h e i r  conten t  of  f a t t y  
acids  is lower,  so t ha t  t h e i r  refin- 
ing  is less cost ly  and more  eas i ly  
managed .  

The  res idues  f r o m  e x t r a c t e d  ma-  
te r ia l ,  which  a re  p r inc ipa l ly  placed 
on the  m a r k e t  as  feed stuff,  a re  
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more tas ty  and easier  to digest  
than pressed cake. As feed stuff, 
they are not infer ior  to press cake, 
since the animal organism does 
not digest  more than 20-25 per cent 
of the oil contained in the press 
cake; but  they do, in view of the 
lower oil content of the extract ion 
flour, contain more protein, which 
is much more impor tant  in the 
feeding of animals. Experiences 
extending over many years  in 
Europe, have proven that  extrac- 
t ion flour is much superior to press 
cake as a feed stuff, and the gen- 
eral ly very conservative fa rmer  
has also recognized this advantage 
and now prefers  to buy extracted 
feed stuffs; i.e., such with low oil 
content. Due to its relat ively 
high oil content, press cake soon 
gets rancid, since through oxida- 
t ion f a t t y  acids will form, through 
which the cake acquires a bad taste, 
and being acid has an unfavorable 
~nfluence ~pon the animal organism. 
Ext rac ted  feed flour can not be- 
come rancid, since it contains prac- 
t ically no oil, can be stored for 
long periods, and is always fresh 
and tasty.  Also, i t  is in shape to 
serve as feed, whereas press cake 
has first to be broken up and 
ground. 

There is also an economy in the 
cost of the extract ion plants, since 
in the press ing system a grea te r  
number of heavy and costly presses, 
costly power stations,  large heat  
t ransmission and t ranspor t  equip- 
ment are required, which necessi- 
ta te  considerably more labor, space 
and heavier  foundations than is 
the case with an extract ion plant  
of the same capacity. In the la t ter  
the consumption of steam, power 
and cooling water,  in addit ion to 
the labor required and the losses in 
solvents, are the principal  operat-  
ing costs. How small they are as 

compared with those in a pressing 
plant may be seen f rom the fact  
that  a modern extract ion plant  of 
40-50 tons capacity in 24 hours 
requires only three operators per  
shift .  The operat ing costs in a 
modern extract ion plant, for  1000 
kilos raw material ,  consist of 1000- 
1200 kilos steam consumption, 10- 
12 cubic meters cooling water  con- 
sumption, 8-10 H.P. hours power 
consumption and 8-10 kilos loss of 
solvents. 

Experience has shown us in 
Europe tha t  oils and fa ts  extracted 
with benzine are the purest  and 
bring highest  prices. Other soI- 
vents, such as di- and tr ichlor-  
ethylene have not been able to 
mainta in  themselves, since they 
dissolve practical ly all mat ters  con- 
raining slime, colors, albumin and 
resin and yield dark oils and fats,  
containing many impuri t ies .  In 
spite of the absence of danger of 
fire and explosion in these solvents, 
benzine has for the reasons named 
been given preference almost ex- 
clusively as a solvent, all the more 
so since i t  has been possible to 
devise a recuperat ing system 
which precludes almost completely 
all danger  of fire and explosion. I 
wish to mention also that  in the 
use of modern extraction methods 
all oil and residue are completely 
free f rom any smell or taste of the 
solvent employed. 

In recent years  a grea t  many 
extract ion systems have appeared 
on the market  and it is difficult to 
draw a line as to the efficiency and 
economical operat ion of every one 
of them. As I have frequently had 
occasion to test  the various systems 
as to the i r  efficfency and economy, 
I am probably in a position to give 
a well rounded out opinion. There 
are but  few specialists in this  line 
who have had the opportuni ty  to 
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become f a m i l i a r  in a p rac t i ca l  way  
wi th  the  va r ious  types  of ex t rac-  
t ion p l an t s  and  the  ex t r ac t i on  of 
the  very  g r e a t  va r i e t y  of r aw  ma-  
te r ia l s .  Each  will  j udge  on the 
bas is  of the  exper ience  which  he 
has  had  wi th  the  sys tem he is 
ope ra t ing  and which  he knows how 
to handle.  I t  is ev ident  f rom th is  
t h a t  the re  is o f ten  a ce r t a in  p re ju -  
dice a g a i n s t  those  sys tems  wi th  
which one is not  f ami l i a r ,  and  one 
is ap t  to j udge  t hem exac t ly  as 
those  wi th  which one has  had  bad  
exper iences .  No one knows be t t e r  
t han  I do t h a t  the  oil p roduce r  is 
pe r fec t ly  r i g h t  in hav ing  a ce r t a in  
amount  of d i s t ru s t ,  as many  ex- 
t r ac t i on  p lan t s  a r e  put  in which in 
no w a y  j u s t i f y  the  expec ta t ions  
t h a t  were  p romised  for  them. The 
few firms who f u r n i s h  good, mod- 
ern  ex t rac t ion  plants ,  and  which 
meet  all r equ i remen t s ,  a re  h a r d  pu t  
to it, since they  n a t u r a l l y  can not  
f u r n i s h  as cheaply  as those  f i rms 
which  in spi te  of g r e a t  p romises  
t u r n  out  a deficient  product .  And  
those  who know someth ing  about  
the  ex t r ac t i on  bus iness  can only 
shake  t h e i r  heads  when they  see 
w h a t  is s t i l l  be ing  offered today 
to  the  oil and  f a t  i ndus t ry ,  by  cer-  
t a in  m a n u f a c t u r e r s ,  in the  way  of 
a n t i q u a t e d  and defec t ive  ex t r ac t i on  
appa r a tu s .  

The modern  hor izon ta l  or  ver-  
t ica l  ex t r ac t ion  plant ,  w i th  or  wi th -  
out  a g i t a t i n g  device, whose appl i -  
ca t ion  is l imi t ed  to the  ex t r ac t i on  
of oil seed, is by  f a r  su rpas sed  by  
the  r o t a r y  ex t r ac t i on  plant .  F o r  a 
n u m b e r  of reasons  th i s  sy s t em has  
proven  to be t h e - b e s t  over  a num- 
be r  of  y e a r s  of p rac t i ca l  appl ica-  
t ion.  The r o t a r y  p l an t  in i t s  con- 
s t ruc t ion  is well  t hough t  out, com- 
prehens ive ,  s imple  and of  easy 
opera t ion .  I t s  a d v a n t a g e s  as com- 
p a r e d  w i th  the  o thers  consis t  in 
smal le r  s team,  cooling w a t e r  and  

solvent  consumpt ion,  t hough  power  
consumed is about  the  same. These  
advan tages  a r e  due to the  fac t  t ha t  
in hor izon ta l  or  ve r t i ca l  appa-  
r a t u s  g r e a t  quan t i t i e s  of d i rec t  
s team are  r equ i r ed  to s e p a r a t e  the  
solvent  f rom the  res idue,  whe reas  
in the  r o t a r y  a p p a r a t u s  the  sol- 
vent  is s e p a r a t e d  under  vacuum 
while  be ing  hea ted  ex terna l ly .  Di- 
rec t  s team is only r equ i r ed  fo r  a 
few minu te s  in o rde r  to e l imina te  
the  las t  t races  of the  solvent  f rom 
the  res idue.  Th is  p e r m i t s  the  ex- 
t r a c t ed  feed flour to come out  of 
the  a p p a r a t u s  t ho rough ly  dr ied ,  as  
r equ i r ed  by the  t r ade ,  of  l i gh t  
color and wi th  a h igh  p ro t e in  con- 
t e n t ;  whe reas  the  flour which  
leaves o ther  a p p a r a t u s  conta ins  
a t  leas t  25-30 per  cent  w a t e r  and  
has  to be d r i ed  in special  a p p a r a -  
tus.  Be ing  in contac t  so long 
wi th  d i rec t  s team,  and on account  
of th i s  subsequent  d r y i n g  process ,  
the  p ro t e in  conten t  is reduced  and 
the color and  t a s t e  a r e  impa i red ,  
so t ha t  the  flour is i n f e r i o r  to t h a t  
p roduced  in r o t a r y  a ppa ra tu s .  
E v e r y  spec ia l i s t  in th i s  l ine knows 
t h a t  m a t e r i a l  w i th  more  t h a n  10 
per  cent  w a t e r  content  is difficult 
to ex t rac t ,  as i t  quickly  becomes 
p a s t y  and the  oil can not  be el imi-  
na ted  completely.  Such m a t e r i a l s  
mus t  t h e r e f o r e  be s u b m i t t e d  to a 
d r y i n g  process,  and  in connect ion 
wi th  hor izon ta l  or ve r t i ca l  ex t rac-  
t ion a p p a r a t u s  t h e r e  is r equ i r ed  
fo r  t h i s  a s e p a r a t e  d r y i n g  p l an t ;  
whereas  the  r o t a r y  p l an t  is so con- 
s t ruc t ed  t h a t  d ry ing ,  ex t r ac t i on  
and  subsequent  d r y i n g  a r e  all a t -  
t ended  to in the  p l an t  in one opera-  
t ion.  The  use of vacuum and 
j acke t  s t eam and the  cont inuous  
movement  of the  m a t e r i a l  p r even t  
all overhea t ing ,  and  the  feed  flour 
ob ta ined  is of p rope r  color and  a 
good tas te .  A n o t h e r  a d v a n t a g e  is 
t ha t  the  solvent  m i x t u r e  can be 
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drawn from the extractor  under 
vacuum; whereas in the vert ical  
plants special pumps are required 
for  th is  purpose. The emptying of 
the ro ta ry  extractor  is automatic  
and requires a few minutes;  where- 
as the ag i t a t ing  appara tus  in the 
other plants el iminates only a pa r t  
of the residue and the res t  must  
be scraped out by hand. Due to 
this  and the presence of benzine 
vapors an occasional spark has led 
to many an explosion. I f  through 
any circumstance or other, trouble 
is caused with a cer tain batch of 
material ,  the solvent can in tha t  
event be el iminated completely 
from the ro ta ry  appara tus  under 
all conditions, before i t  is opened 
or emptied, but  this  is more or 
less impossible in other systems. 

As a l ready stated, the field of 
operation in the horizontal or ver- 
t ieal extract ion plants with or with- 
out ag i ta t ing  appara tus  is very 
limited, whereas the ro ta ry  appa- 
ra tus  handles, in addit ion to oil 
seeds, all other mater ia ls ,  such as 
fish, oil-containing Ful le r ' s  earth, 
s laughter-house and meat  refuse, 
bones, wool, leather refuse, paraffin 
refuse, etc. I t  is especially suitable 
for  wet mater ials ,  as there  is no 
need to install  costly drying plants. 

In this  enumerat ion of facts  I 
believe there has been demon- 
s t ra ted  the  super ior i ty  of the ro- 
t a ry  extract ion system over the 
other systems. There are, of 

course, various types of ro ta ry  
systems. 

The purpose of my disser ta t ion 
is in the first place to demonstrate  
the super ior i ty  of the extract ion 
over the pressing system; since be- 
fore long the question will become 
vital  in the United States for  
the ent ire  indust ry  producing oils 
and fa ts  as to how to increase pro- 
duction and lower production costs. 
Every expert  is agreed tha t  this  
can only be done through the ex- 
t ract ion system. Another  purpose 
I have had in view is to faci l i ta te  
for you the choice between the 
various systems, based on my ex- 
perience and practical  operat ion 
extending over many years. In my 
own experience I have always come 
back to one type of system, as by 
its use I was always able to secure 
the best results.  

I have therefore  considered it my 
duty to call your at tent ion to this  
system by pointing out i ts grea t  
super ior i ty  over all other systems, 
since i t  unites in i tself  all the 
advantages which we expect of 
a modern extract ion plant :  re- 
duced consumption of steam, water.  
power and solvents; increased 
output of high grade products, f ree 
from all smell or taste of the sol- 
vent mediums ; and is a well thought  
out, comprehensive construction 
with  l imited personnel requirement  
and elimination of all danger of 
fire or explosion. 
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