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Ramifications of 
(Part 1.) 

BY T H O M A S  

T 
H E  raw m a t e r i a l  of  the  Oil 

and F a t  Indus t r i e s ,  as  i t  
is received in to  the  mills ,  

consists ,  essent ia l ly ,  of  the  oleagin-  
ous m a t e r i a l  f rom which the  re-  
qu i red  oil or  f a t  may  be obta ined,  

the Oil Industry 
e/ 

Processes. 
A N D R E W S  

t ies  is the  mois tu re ,  because in the  
presence of the  enzymes conta ined  
in the  seed, th i s  produces  hydro lys i s  
wi th  a consequent  f o r m a t i o n  of 
f ree  f a t t y  acids.  Moreover,  under  
favorab le  condi t ions  of  s torage ,  oxi- 

E~ri~g Galloway 
Receiving Seed Cotton at a Southern Oil Mill 

but  wi th  i t  we find var ious  impur i -  
t ies  of  which the most  i m p o r t a n t  
a r e  : - -  

1. Mois ture .  
2. D i r t  and  a d h e r i n g  dust .  
3. Metal l ic  impur i t i e s .  
A f t e r  we igh ing  the  ma te r i a l  a t  

the  mill ,  the  f irst  process  consis ts  
of  removing,  as f a r  as  is  commer-  
c ia l ly  possible,  these  i m p u r i t i e s  
f rom the bulk. Outweigh ing ,  in i t s  
poss ible  effects, the  o ther  impur i -  

da t ion  of these  and of the  f r eed  
glycerol  can take  place. When  i t  
does we find an oil tha t  is h igh  in 
f ree  f a t t y  acids  and rancid.  Our  
f irst  thought ,  therefore ,  mus t  be 
d i rec ted  to see ing  tha t  the  seed is 
well vent i la ted ,  and s tored  under  
loose condi t ions  as f a r  as possible,  
as  d ry  as possible,  and so a r r a n g e d  
t h a t  the  m a x i m u m  amount  of a i r  
can c i rcula te  t h r o u g h  i t  in the  bulk. 

In  d i r t  and adhe r ing  dust  remov-  
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al we null ify the effects of the close 
confinement tha t  our oily mater ial  
has suffered in t ransi t .  Should it 
be desirable to remove mat te r  larg-  
er  than the seed, then the mater ial  
is fed through revolving screens, 
the mesh of which will allow the 
seed to fall through, but not the 
la rger  impuri t ies .  A screen which 
will re ta in  the seed and allow the 
d i r t  and dust to pass through is 
next used. When blowers are fitted 
to these screens a very valuable 
double effect is obtained although 
this  is not always intentional nor 
recognized. I refer  to the thor- 
ough ventilation that  the seed ob- 
ta ins  while rolling around in a 
screen through which a current  of 
a i r  is passing, rntroduced in the 
first  instance to thoroughly remove 
the dust and dirt ,  to allow the mar- 
ket ing of a pure cake, there  is no 
doubt but tha t  this thorough yen- 
t i lat ion is of grea t  value f rom the 
point of view of good quality oil. 

The removal of pieces of iron 
and steel presents  very l i t t le  diffi- 
culty. Permanent  magnets or elec- 
t romagnets  are placed in the path 
of the mater ia l  pr ior  to its en t ry  
into any machine and these metals 
are removed. There generally re- 
mains a small proportion of ma- 
ter ia l  approximat ing the seed in 
size that  is removed only with dif- 
ficulty. Generally, where desired, 
i t  is removed by hand during a 
port ion of the seed's pre l iminary  
journey when it  is thinly spread, 
as when t ravel ing on a belt. 

The purified bulk is then placed 
in silos for  storage. 

Methods of Winning  Fa t ty  Values 

We may classify the various 
methods of obtaining the oil or f a t  
under  the following headings:  

1. Dry rendering.  
2. Digestion with steam or hot 

water .  

3. Expression. 
4. Extract ion with solvents. 
These processes are being worked 

in many ways. We still have in- 
stances of oil obtained by natives 
using the primit ive methods of 
thei r  forefa thers  competing with 
the same oil obtained by a staff of 
highly t ra ined technicians working 
elaborate machinery under modern 
conditions. 

In the case of those oils obtained 
from seeds and nuts having an 
outer shell or covering, i t  is often 
necessary to remove this covering 
before the operation to recover the 
oil can be used. In the removal 
of these coverings there are grea t  
obstacles to be overcome and a 
grea t  deal of ingenuity has been 
expended in designing machinery 
for this  purpose. There is no doubt 
but tha t  the oil t rade has pro- 
gressed as and when machinery has 
been adopted to do this work. With- 
out the invention of the " l i n t e r " - -  
a machine for  removing the fine 
cotton fibre adhering to some 
classes of cot tonseed-- the  present  
American cotton oil t rade might  
have languished and possibly even 
perished instead of becoming the 
leading cottonseed t rade  of the 
world. These coverings vary  con- 
s iderably and, as a corollary, no 
one machine can handle the whole, 
but  must be, and is, designed to 
car ry  out one par t icular  work. Fo r  
example coconuts have to be freed 
from a thick, hard, hornlike cover, 
and the groundnut,  a f te r  i t  has 
been shelled in one machine, has 
still  a thin, tissue-like, soft skin 
tha t  is often removed. Between 
these two we have pract ical ly every 
type of covering to remove, requir-  
ing much t ime and effort to design 
machines to car ry  out this  work. 

Having removed the outer cover- 
ing from the oi l-bearing mater ia l  
the next process consists of pre- 
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p a r i n g  the  kerne ls  or  "mea t s "  fo r  
the  recovery of the  oil. Those 
m a t e r i a l s  the  nex t  process  fo r  
which  consis ts  of  r ende r ing  or  di-  
ge s t i ng  a r e  minced  to a modera t e  
fineness, and no th ing  more,  the  
hea t  and moi s tu re  incidenta l  to the  
process  be ing  allowed to b reak  
down the t i ssue  ho ld ing  the  oil cells. 
W i t h  those  m a t e r i a l s  however  t h a t  
a re  to be pressed  or  ext rac ted ,  the  
oil cell is broken down. To do t h i s  
the  "mea t s "  a re  sub jec ted  to  ve ry  
fine ro l l ing and g r i n d i n g  accom- 
panied  by a t e a r i n g  action.  The 
"mea t s "  to be pressed  a re  f u r t h e r  
t r e a t ed  wi th  hea t  and m o i s t u r e - -  
tempered ,  as i t  is c a l l e d - - t o  f u r t h e r  
b reak  down the  oil cells, w i th  the  
resu l t  t ha t  the  oils a r e  f r eed  f rom 
the  con ta iner  in which n a t u r e  has  
placed them and a r e  consequent ly  
more  easi ly  removed by pressure .  

Dry  r ende r ing  is chiefly used in 
connect ion wi th  an imal  and fish 
t i s sue  whenever  oil fo rms  the  bulk 

of the  r a w  m a t e r i a l  and whenever  
the m o i s t u r e  content  is h igh  enough 
to cause a b reakdown of the  f a t  
cell on hea t ing .  This  appl ies  to  
suets,  mea t  fa t s ,  b lubber ,  bones and 
to ce r ta in  f r e sh  fish l ivers .  

D iges t i ng  e i the r  a t  h igh  or low 
p res su res  is r e so r t ed  to in the  case 
of s imi la r  m a t e r i a l  as is used in 
render ing ,  in t h o s e  cases where  
hydro lys i s  is not  of p a r a m o u n t  im- 
por tance.  D iges t ing  differs  f rom 
r e n d e r i n g  in t ha t  water ,  in some 
form or  other ,  comes into in t ima te  
contact  w i th  the  f a t t y  mate r i a l .  
The p roduc t  is of a lower  g rade  
than  t h a t  ob ta ined  under  a first  
class d ry  r e n d e r i n g  process  but  the  
process has  cer ta in  well defined 
advantages .  In  the  case of pu t r e -  
fled an imal  and fish t i s sue  i t  is 
of ten the  only commercia l  method 
of ob t a in ing  the oil or f a t  in a 
marke t ab l e  condit ion,  for  i t  is pos- 
sible by th i s  method both to ob- 
tain the  oil and a t  the  same t ime  

Eying Galloway 
Primitive Methods of Pressing Sesame Seed in India 
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p a r t i a l l y  deodorize  it. This  is ac- 
complished by  d iges t ing  a t  h igh  
s t eam p re s su re s  and by  re leas ing  
the p re s su re  a t  s t a t ed  in te rva ls  
d u r i n g  t h e  run.  Th is  method  is 
also r e so r t ed  to in ob ta in ing  the  
oil f rom pa lm f ru i t ,  and  a melange  
of p re s s ing  and d iges t ing  is of ten 
used in the  m a n u f a c t u r e  of i n f e r io r  
olive oils. In  both the  above proc-  
esses the  oil is removed  by  skim- 
ruing the  su r f ace  of  the  m i x t u r e  
l e f t  a f t e r  se t t l ing .  In  the  case of 
d ry  render ing ,  the  t i s sue  l ies a t  
t he  bo t tom of  t he  pan  as a some- 
wha t  mo i s tu re  f ree  mass  con ta in ing  
up to 50% of fa t .  This  m a t e r i a l  
is t r e a t e d  in a p ress  to r emove  the  
bulk of the  r e m a i n i n g  oil or f a t  
and the cake is sold fo r  pou l t ry  
feed ing  or  s imi l a r  purposes  under  
the  name of  g reave  cake. In  the  
case of d iges t ing ,  the  res idue  con- 
s i s t s  of a w e t  mass  of t i s sue  and 
fibre which  is gene ra l ly  d r i ed  to 
produce meals  for  f e r t i l i ze r s .  

Expres s ion  consis ts  of exe r t i ng  
power  in such a w a y  t h a t  the  l iquid 
oil is expelled f rom the  solid ma t r i x .  
The  hydrau l i c  press  is the  machine  
most  commonly used fo r  th i s  pu r -  
pose. I t  consis ts  essen t ia l ly  of  a 
r am tha t  r i ses  w i th in  a cy l inder  
when acted upon by a. fluid under  
pressure .  In  r i s i ng  i t  is made  to 
t r a n s m i t  i t s  p r e s s u r e  to m a t e r i a l  
between i t  and  a fixed plate .  In  
the  older fo rms  of p resses  t he  pres-  
sure  under  the  ram was  t r a n s -  
m i t t ed  to a ser ies  of p la tes  f ree  to 
r i s e  wi th  the  r a m  and con ta in ing  
between each pa i r  an envelope filled 
wi th  the  " m e a t s "  to  be t rea ted .  
The  oil t h a t  w a s  p ressed  out  r a n  
down in to  a g u t t e r  f r om which 
i t  was ca r r i ed  to the  s tore  t ank  for  
f u r t h e r  t r e a t m e n t .  The cake was 
removed f rom the  p re s s  in i ts  en- 
velope. Th i s  was  removed and, 
a f t e r  the  oily edges of  the  cake had  
been peeled away,  the  cake fo rmed  

the chief  source of the  m a j o r i t y  
of ca t t le  foods and f e r t i l i z e r s  of  
vege tab le  or ig in .  A more  modern  
fo rm of t he  hydrau l i c  p ress  is t ha t  
one in which  the  envelopes a r e  not  
used, a finely d ivided or  p e r f o r a t e d  
box or  cage t ak ing  the  place of 
them and ex tend ing  fo r  the  full  
space between the  r a m  and the  head  
of the  press .  The comminuted  
t empered  meal  is placed wi th in  the  
box o r  cage in def ini te  cha rges  and 
metal  p la tes  a re  used to d ivide  each 
charge ,  thus  doing away  wi th  the  

Ewing Galloway 
Pressing Seed Oil in the Prib~lof 

Islands 

envelopes. P r e s s u r e  is appl ied  
d i rec t  to the  charges  w i th in  the  
cage. The  oil is d i scha rged  out  of 
the  minu t e  d iv is ions  or  p e r f o r a -  
t ions.  The cakes f r o m  th i s  t ype  of  
p ress  do not  r equ i re  p a r i n g  of t he i r  
edges,  a l though  t hey  a re  s imi l a r  in 
o ther  respec t s  to the  cake obta ined  
f rom those  presses  us ing  porous  
envelopes. As  the  p r e s su re s  which  
can be appl ied  to  t he  cake in th i s  
fo rm of mach ine  a re  o f ten  ve ry  
high,  we find t h a t  in the  endeavor  
to ob ta in  ve ry  good yie lds  of  oil 
some c rushe r s  a r e  in the  h a b i t  of  
t u r n i n g  out  a ha rd  cake. Conse- 
quently,  f r om a ca t t le  f eed ing  po in t  
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of view, these cakes are considered 
in fe r io r  to the  o t h e r s - - b u t  there  
is no reason for  the i r  being so. 

The screw press in which the 
action of a worm propeller presses 
the meal aga ins t  some obstruct ion,  
thus  accumula t ing  the pressure,  
also is used for removing the oil, 
which flows th rough  minu te  orifices 
in the worm box. This is bui l t  in  
a s imi lar  m a n n e r  to the cage of the  
la t te r  type of press considered 
above. I t  yields a /heal and an oil 
as aga ins t  a cake and an oil in the 
case of the press. With  these ex- 
pellers, however, there  is general ly  
a comparat ively large proport ion 
of foots. These consist  of a suspen- 
sion of very fine meal in oil, and  
owing to the fact  tha t  the meal is 
pract ical ly in colloidal suspension 
in  the oil, i ts separat ion is a very  
difficult problem. In  such a loots  
obtained when t r ea t ing  g roundnu t s  
the oil content  exceeded 45%. 

Solvent  extract ion,  as its name  
implies, is a method used for re- 
moving the oil by dissolving it  out 
by a solvent, leaving the solid ma- 
ter ial  behind. The mater ia l  to be 
extracted, in a properly pulverized 
condit ion,  is fed into a closed t ank  
through a sui table charging  door. 
The door is then closed and the 
solvent is passed into the meal in 
such quant i t i es  tha t  there is a con- 
siderable surplus  over the amoun t  
needed to sa tura te  the meal. Af t e r  
the solvent has remained for a shor t  
t ime in close contact with the  meal, 
this  surplus  is wi thdrawn and the 
r e m a i n i n g  meal is washed wi th  
f u r t h e r  quant i t i es  of solvent un t i l  
the oil content  has been removed 
to the requis i te  amount .  The sol- 
vent  con ta in ing  the oil is removed 
to a still  where  the fo rmer  is dis- 
tilled off leaving the oil behind.  
The solvent is passed as a vapor 
th rough  a series of condensers  
where it is recovered for  f u r t h e r  

use. The solvent s a tu r a t i ng  the  
meal is removed by open steam, 
condensed, and af ter  being sepa- 
ra ted f rom the water,  which is 
condensed with it, is r e tu rned  to 
the store t ank  with the solvent  
f rom the  still. The oil in the sti l t  
is f reed f rom traces of the solvent  
by open steam, and both it  and the  
meal are discharged. The meal,  
a f t e r  drying,  is used for the same 
purposes as the cakes from the  
press, a l though owing to its lower 
oil content  cer ta in  modifications 
have to be allowed for. 

Uses of the Products  

By us ing one or more of the  
above processes we have our oil f ree  
f rom solid meal and our meal f ree  
f rom liquid oil. As we have seen, 
the solid material ,  i rrespective of 
the method adopted, may give us  
ei ther  a fer t i l izer  or a cattle cake 
or meal. The or igin and condit ion 
of our raw mater ia l  largely de- 
te rmines  the final use of the res i -  
due- - foods  in the case of the non-  
in ju r ious  and fer t i l izer  in the case 
of the pu t r id  or poisonous. When 
it  is desired to use these mate r ia l s  
as fer t i l izers  they are finely ground,  
but  the cakes to be used for catt le 
food may be sold in  the  condi t ion 
in which they are received f rom the 
presses. The meals which conta in  
too high a proport ion of mois ture  
to meet  the market  condit ions are  
dried in some form of drier.  To 
marke t  the meal for cattle food, 
other  than  for feeding pigs, i t  is 
usual  to f u r t he r  t rea t  it  in some 
way so as to make i t  more easi ly 
and efficiently fed to the animals .  
With  this  fu r the r  operat ion it  is 
usual to a r r ange  such blendings and 
addi t ions  to the meal as will make 
the food more balanced or more  
appetizing.  The meal is fed in to  
a kettle s imi la r  to t ha t  used in  
hea t ing  and t emper ing  for p ress ing  
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and, while  it  is be ing treated,  the 
whole is ag i ta ted  with such spices, 
sugars ,  b ind ing  mater ia ls ,  d i luents  
or addit ive mater ia ls  as will, in the 
opinion of the blender, give the 
desired food. The whole is then 
thoroughly  mixed and warmed,  the 
w a r m i n g  or cooking having  t:he 
twofold object of b r i n g i n g  the 
s ta rchy mater ia l  into a "b ind ing"  
condi t ion and of l ibe ra t ing  the cy- 
anogen radical  f rom the glucocya- 
nides tha t  are present  in some 
seeds. The mater ia l  is then forced 
by pressure  ei ther  into moulds or 
th rough  dies where i t  forms a con- 
ven ien t  and handy form of cattle 
food in the shape of nu t s  or cubes. 

Wi th  oil conta in ing  a more or 
less high proport ion of meal it  
of ten is necessary to remove the 
solid impur i t i es  at the earl iest  
moment ,  and in the case of those 
oils which are to be used for edible 
purposes no time should be lost in  
doing this. In  some mills this  is 
done by set t l ing in tanks  or by 
cen t r i fug ing ,  but  in most  modern  
mills the oil is filtered as soon as it  
comes f rom the presses or other 
plant .  This  oil const i tu tes  the raw 
or crude oil of commerce. 

Classifications of Oils 

These oils, for  our purpose, may 
be classified in to  three main  divi- 
sions : - -  

1. Dry ing  oils, namely  those 
oils which are capable of absorb ing  
oxygen f rom the a i r  and fo rming  
more or less elastic skins when 
exposed in th in  layers. 

2. Semi-dry ing  oils, namely  
those oils which, whi! e still cap- 
able of absorb ing  oxygen f rom the 
air,  do so to a modified extent  and 
are not  capable of fo rming  a firm 
skin  under  normal  a tmospher ic  
condit ions.  

3. Non-d ry ing  oils, namely  
those oils which do not  absorb oxy- 

gen f rom the a i r  under  normal  con- 
di t ions  and which are not  capable 
of fo rming  a skin. 

These definit ions are more or 
less fixed by common usage in the 
chemis t ry  of oils, and al though 
they are open to serious objection 
from many  points  of view I will 
use this  classification on which to 
base the uses of the oils f rom a 
process point  of view. 

Uses of Dry ing  Oils 

As the name implies the chief 
use of the d ry ing  oils is to prepare  
products  capable of fo rming  a skin. 
These oils will form a skin when 
exposed to the a i r  wi thout  any pre- 
l imina ry  t r ea tmen t  but  in the de- 
sire to speed up this  process of 
oxidation we have the foundat ion  of 
the "boiled oil indus t ry . "  

In  the latest  methods the oil to be 
"boiled" (quite a misnomer  by the 
way)  is heated to a t empera tu re  of 
about  150~ together  wi th  a small 
proport ion of lead or manganese  
s a l t s - - t h e  so-called d r i e r s - - w i t h  or 
wi thout  the passage of an a i r  cur-  
rent ,  the length  of t ime tha t  is 
taken de t e rmin ing  the qual i ty  of 
the oil both wi th  regard  to i ts  
color and its d ry ing  propert ies.  
The peculiar  react ion tha t  occurs 
causes the oil to skin when laid in 
a th in  film in hours  ins tead of in 
days as a th in  layer of the raw oii 
would need. The actual  modus 
operandi of the process is simple 
but  the under ly ing  react ion is nc,~ 
fully unders tood to this  day. At  
one t ime it  was thought  tha t  ~he 
speeding up was due to the absorp-  
t ion of the oxygen du r ing  the boil- 
ing of the oil but  as oils can be 
prepared,  a f te r  boiling, wi th  the  
same iodin value as they  had pre- 
vious to the boiling, this  view can- 
not  be accepted. The view tha t  in 
the boi l ing the metall ic dr iers  be- 
come converted into metal l ic  soaps 
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which  act  ca ta ly t i ca l ly  in the  d ry -  
ing  of the  boiled oil is st i l l  open to 
proof  because i f  we add lead 
l inolea te  ( the  sa l t  which  would be 
fo rmed  on boi l ing conver t ib le  lead 
sa l t s  w i th  commercia l  l inseed oil)  
to l inseed oil in the  cold the  resul t -  
ing oil is no t  speeded up as would 
be the  same oil on boil ing.  More- 
over th is  oil wi th  the  add i t ion  of 
the  sa l t  is speeded up i f  we ra ise  
i ts  t e m p e r a t u r e  to someth ing  over 
120~ Per sona l ly  I subscr ibe  to 
the  view t h a t  a small '  p ropor t ion  
of  a po lymer  is f o r m e d - - p o s s i b l y  
c r y s t a l l i n e - - c a p a b l e  of  be ing  i t se l f  
oxidized and c rea t ing  a f u r t h e r  
supply  of po lymer  in so doing. To 
make th i s  pe rhaps  a l i t t l e  c leare r  
I would r e f e r  to the  oxida t ion  of 
coal. Coal is capable  of bu rn ing  
(ox id iz ing)  and at  the  same t ime  
i t  is capable  of b r i n g i n g  r aw  coal 
in i ts  immedia t e  ne ighborhood  in- 
to a condi t ion  for  r a p i d  bu rn ing  
or r ap id  oxidat ion.  This  analogy,  
while  not  perfect ,  wil l  g ive  you 
some idea of the  au toma t i c  oxida-  
t ion which  t akes  place. Linseed  
oil is p rac t i ca l ly  the  only oil which 
lends i t se l f  to  the  process  of boil- 
ing  a l though o ther  oils of h igh  
iodin  values  can be, and  somet imes  
a re  used, but  unless the  h igh  iodin 
value is assoc ia ted  wi th  the  pres-  
ence of an apprec iab le  amoun t  of 
l inolenic acid in the  oil i t  cannot  
t r u t h f u l l y  be sa id  t ha t  the  oil is a 
"bo i l ing  oil," 

I t  is usual  to refine the  l inseed 
oil t ha t  is to be boiled, to remove 
the  muei lage,  o rgan ic  sa l t s ,  mois-  
t u r e  and o the r  i m p u r i t i e s  which 
m i g h t  o the rwise  spoil the  oil dur-  
ing  the  process  of boi l ing.  This  
is p a r t i c u l a r l y  i m p o r t a n t  in the  
ease of those  boiled oils  which  a re  
to be used l a t e r  for  m i x i n g  wi th  
gums  a t  h igh  t e m p e r a t u r e s  to  fo rm 
varn ishes .  The  boi led oils  find a 
r e a d y  out le t  in the  m a n u f a c t u r e  of  

pa in ts ,  va rn i shes  and enamels.  A 
p a i n t  is, essent ia l ly ,  a l ev iga ted  
p i g m e n t  g round  in boiled oil to  a 
homogeneous  mass  f r ee  f rom gr i t .  
To p r e p a r e  th i s  p a i n t  for  appl ica-  
t ion  th i s  g round  mass  is t h inned  
out  wi th  more  boiled oil, ~urpen- 
t ine  and,  in some cases, wi th  pe t ro-  
leum products .  In  the  case of 
pa in t s  the  p igmen t s  a re  not  in solu- 
t ion in the  boiled oils and th i s  is 
the  chief  difference between a 
pa in t  and a varn i sh .  A va rn i sh  
consis ts  of a gum or res in  dis-  
solved in boiled oil. Gums in t he i r  
r aw  state ,  do not  dissolve readi ly ,  
i f  a t  all, in boi led oil. A f t e r  fu-  
sion, however,  a t  t e m p e r a t u r e  of 
300~ and over t he i r  solut ion in 
boi led oil, while  st i l l  b r i m m i n g  
wi th  difficulties, can be accom- 
pl ished.  Thus  the  first  opera t ion  in 
the  m a n u f a c t u r e  of varn ishes  con- 
s i s t s  in hea t ing  the  gums to  such 
t e m p e r a t u r e s  as to make them solu- 
ble in the  boiled oil. Dur ing  the  
hea t i ng  the gums  lose we igh t  and  
the  m a n u f a c t u r e  of varn ishes ,  f rom 
the  efficiency po in t  of view, l a rge ly  
consis ts  in he a t i ng  the gum to the  
soluble condi t ion wi th  a m i n i m u m  
loss in weight .  A f t e r  the  solut ion 
of the  gum in t he  boiled oil the  
va rn i sh  oils a r e  se t t led  or filtered. 
They  are  then  th inned  by the addi -  
t ion of oil of t u rpen t ine  ti l l  they  
a re  in the r i g h t  condi t ion for  ap-  
p ly ing .  Th is  add i t ion  of  t u rpen -  
t ine  is l ikely to cause a fog or a 
bloom in the  va rn i sh  unless the  
gum and the boiled oil a re  in the  
r i g h t  condi t ion.  I f ,  i n s t ead  of 
t h i n n i n g  the va rn i sh  oil, p igmen t s  
had  been g round  in to  it, t he  well 
known enamels  would have been 
formed.  These  a re  th inned  in the  
same way  as p a i n t  for  use. 

When  we come to consider  the  
ac t ion  of a i r  and hea t  on the  semi-  
d r y i n g  oils we find t ha t  t hey  can 
be oxidized as well  as the  d r y i n g  
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oils but  t hey  yie ld  a d i f ferent  class 
of  products .  These  are  the  well 
known soluble, th ickened or blown 
oils. A i r  is blown into  the  r aw  
s e m i - d r y i n g  oil as a fine spray ,  the  
oil be ing  kep t  s t e a d y  a t  the  pre-  
de t e rmined  t empe ra tu r e ,  gene ra l ly  
between 75~ and 110~ A t  the  
same t ime  the  a i r  is kep t  in mo- 
t ion in some m a n n e r  so t h a t  in- 
t i m a t e  contac t  is made  between the  
oil and  the  a i r .  As the  absorp t ion  

ence of  abso rben t  m a t e r i a l  t hey  a r e  
l ike ly  to cause spontaneous  com- 
bust ion.  Owing to t h e i r  h igh  g r a v -  
i t ies,  h igh  viscosi t ies  and  misc i -  
b i l i t i es  wi th  mine ra l  oils these  a r e  
somet imes  sold under  the  name of 
"soluble cas to r  oil"  a l though  t hey  
have no re la t ionsh ip  to cas to r  oil 
a t  all. They  can, however ,  be 
eas i ly  recognized f rom cas to r  oil 
owing to t h e i r  ve ry  poor  so lub i l i ty  
in alcohol. 

t~wing Gallg~*,ay 

of  the  oxygen is accompanied  by  
evolut ion of hea t  i t  may  be  neces- 
s a ry  to keep the t e m p e r a t u r e  of  
the  oil f r om r i s i ng  du r ing  the  re-  
act ion.  D u r i n g  the reac t ion  the  
oi l  r i ses  in specific g r a v i t y  and 
a t t a i n s  a h igh  viscosi ty.  A t  the  
same  t ime  vola t i le  decomposi t ion 
p roduc ts  a r e  g iven  off which  re-  
qui re  to be removed as in the  pres-  

Mixing Putty  in Which Linseed Oil is the Base 

The oils which a re  chiefly used 
in th is  process  a re  rape,  cot ton-  
seed, maize,  seal and whale  oils. 
The  oils, where  necessary ,  hav ing  
been f r eed  f rom the  solid t r i - g ly -  
cer ides  by a process  t h a t  I hope 
to r e f e r  to la te r ,  the  blown oils a re  
used (blended wi th  mine ra l  oi ls)  
fo r  l u b r i c a t i n g  purposes  a l though  
the i r  t endency  to g u m  and t h e i r  
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low flash po in ts  preclude t h e i r  use 
under  ce r t a in  condi t ions .  The 
blown oils also find a use in the  
l ea the r - cu r ing  indus t ry ,  in fact ,  a t  
one t ime th is  was  t he i r  only out-  
let .  

L i n o l e u m  M a n u f a c t u r e  

I f  i n s t ead  of b lowing the  semi-  
d r y i n g  oils we had  s t a r t ed  wi th  
l inseed  oil, or be t t e r  st i l l ,  b lown 
l inseed  oil we should have found  
t h a t  th is  oil behaves  in the  same 
m a n n e r  and is capable  of  abso rb ing  
l a rge  quan t i t i e s  of  oxygen and,  i f  
we had ca r r i ed  the  expe r imen t  f a r  
enough,  we should have found  t h a t  
a t  o r d i n a r y  t e m p e r a t u r e s  the  prod-  
uct  was qui te  solid. This  oxidized 
boiled oil is p r e p a r e d  on a ve ry  

Ewing Galloway 

Interior View of Linoteum Oxidizing 
Tower 

l a rge  scale commerc ia l ly  and fo rms  
the  body for  the  p r e p a r a t i o n  of  
l inoleums.  The  l inseed oil is oxi-  
dized in a v a r i e t y  of ways  the  bes t  
of  which is known as the  " s c r im"  
process.  Here  the  boiled l inseed 
oil  is al lowed to flow at  a modera t e  

t e m p e r a t u r e  down a l aye r  of fine 
cot ton f a b r i c  suspended in a lo f ty  
bu i ld ing  and  the  oil r each ing  the  
bo t tom is re -c i rcu la ted  over  and 
over the  f ab r i c  unt i l  i t  g ives  a 
th ick  l aye r  of  solidified l inseed oil 
on e i the r  s ide  of  t h e  fabr ic .  The 
solidified oil can be made  in a p lan t  
s imi la r  to t h a t  used in t he  b lowing 
of the  s e m i - d r y i n g  oils bu t  the  
r e su l t ing  p roduc t  is cons idered  in- 
f e r io r  to t h a t  produced by  the  
" sc r im"  process.  This  solid oil 
mixed  wi th  v a r y i n g  p ropor t ions  of  
k a u r i  gum,  cork  dust ,  r e s ins  and 
s imi la r  m a t e r i a l  (wi th  va r ious  bod- 
ies and  p i g m e n t s )  backed on to  a 
ju te  f ab r i c  fo rms  the  "floorcloths",  
" l inoleums,"  "cork l inoleums" and 
s imi l a r  subs tances  t h a t  a r e  so well 
known to all of m y  readers .  

The  close resemblance  t ha t  sul- 
phur  bea r s  to oxygen-- -chemical ly  
- - w i l l  no doubt  have caused some 
of you to wonder  whe the r  the  above 
reac t ions  be tween oils and  oxygen 
have t h e i r  coun te rpa r t s  wi th  oils 
and su lphur .  Su rvey ing  the chem- 
ical r eac t ions  of oxygen and sul- 
phur  wi th  the  same bodies we can 
fo rmu la t e  the  genera l  rule  tha t  sul- 
phur  will  r eac t  s imi l a r ly  to oxy- 
gen bu t  a t  a s lower velocity.  This  
rule holds t rue  in the  oil world.  
W h e r e  the  reac t ion  of oils wi th  
oxygen a re  r a t h e r  violent ,  the  reac-  
t ions wi th  sulphur ,  i f  I may  use 
the  word,  a re  dignified, and  where  
oxygen does ac tua l ly  clutch the  
body wi th  heat ,  su lphur  will  j u s t  
shake hands  as i t  were.  There-  
fore  as we may  expect  a t  elevated 
t e m p e r a t u r e s  su lphur  fo rms  anal-  
ogous bodies  wi th  oils to  the  var i -  
ous oxidized oils. These bodies a re  
solid and semi-e las t ic  and can 
the re fo re  be used as  subs t i tu t e s  
for  rubbe r .  The  oils mos t  su i tab le  
for  th i s  process  a r e  rape,  maize,  
sesame, and  soya. 

Looking over the  above, we find 
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the  processes  t ha t  we  have con- 
s ide red  up  to th i s  po in t  a re  al l  
add i t i ve  processes,  t ha t  is to  say  
processes  where  someth ing  is ac- 

d rogen  a toms  a t t ached  to them a r e  
sa id  to be unsa tu ra t ed .  I f  we can 
a r r a n g e  to give these  a toms  t h e i r  
full  complement  of hydrogen  we 

Ewing Galloway 
Aeroplane View of a Large 

tua l ly  added to t he  oil molecule 
w i thou t  de s t roy ing  the  molecular  
s t ruc tu re .  Unde r  th i s  same classi-  
f icat ion we m a y  include the  hydro-  
gena t ion  of oils, or, as i t  is more  
commonly called,,  the  ha rden ing  of 
oils. As you mus t  all be a w a r e  
had  we added oxygen to the  oil 
in such a way  as  to  des t roy  the  
s t ruc tu r e  of the  oil we should have 
b u r n t  the  oil and our  final p roduc ts  
would  have been carbon dioxide  and 
wa te r .  As you well  know some of  
the  acids  in the  f a t t y  acid  world  
have  some of t he i r  carbon content  
in  a condi t ion  in which  i t  can make  
an al l iance wi th  one or  more  a toms 
of  ano the r  e lement  w i thou t  in any 
w a y  u p s e t t i n g  the  s t r u c t u r e  of the  
compound and wi thou t  d i s t u rb ing  
i t s  own pos i t ion  in the  l inkage.  As  
the  no rma l  e lement  t h a t  should be 
p r e s e n t  in these  pos i t ions  is hydro-  
gen  those  carbon a toms  which have 
n~)t t h e i r  complete  number  of hy-  

American Linoleum Factory 

a r e  sa id  to  have  s a t u r a t e d  the  com- 
pound.  This  is wha t  we do in  the  
hyd rogena t i on  o f  oil. As the  sa t -  
u r a t e d  oils and  f a t t y  acids  a r e  
solid at  o r d i n a r y  t empera tu re s ,  the  
t e r m  "oil h a r d e n i n g "  has  conse- 
quent ly  ar i sen .  

Oil and  hyd rogen  in t h e i r  o rd i -  
n a r y  condi t ion  have no g r e a t  a f -  
f in i ty  f o r  one ano the r  bu t  by  
b r i n g i n g  an u n s a t u r a t e d  oil and hy-  
d rogen  t o g e t h e r  in the  presence 
of  a ca ta lys t  we can cause t he  hy-  
d rogen  to  fill the  vacan t  pos i t ions  
in the  carbon bondings .  On a 
works  scale the  hydrogen  is 
b r o u g h t  in to  i n t i m a t e  contac t  w i th  
the  oil in the  presence  of finely 
d iv ided  nickel  which  has  been 
f r e sh ly  reduced f rom i ts  oxide. Un- 
der  these  condi t ions  t he  hydrogen  
pene t r a t e s  the  molecule and a sa t -  
u r a t e d  molecule iS Obtained. The 
degree  of  complete s a t u r a t i o n  will  
depend on the  p ropor t ion  of car -  
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bon a toms  which  receive t he i r  ful l  
num be r s  of hyd rogen  atoms, thus  
by  v a r y i n g  the p ropor t ion  of hy-  
drogen  absorbed  we can obta in  f a t s  
of v a r y i n g  hardness .  

P r a c t i c a l l y  all the  u n s a t u r a t e d  
oils a re  su i tab le  f o r  hyd rogena t i on  
a l though,  p r i ce  be ing  equal, i t  wil l  
pay  be t t e r  to s a t u r a t e  those which  
will  absorb  the  less quan t i t y  of 
hyd rogen  fo r  a g iven  hardness .  
W h a t e v e r  oil of the  u n s a t u r a t e d  
ser ies  we s t a r t  wi th ,  we mus t  finish 
wi th  oils conta in ing  only the  
" s t ea r i c  ac id"  g roup  i f  we cont inue 
the  s a t u r a t i o n  to i ts  final end. In  
o r d i n a r y  t e rms  then  our  final p rod-  
uct  will  be someth ing  in the  n a t u r e  
of mu t ton  tallow. These tal lows,  
be ing  l a rge ly  the  produc t  of the  
animal  k ingdom,  a re  l imi ted  in na-  
ture ,  whereas  the  oils of the  vege-  
table  wor ld  a re  abundan t ,  and in 
t ha t  we a re  able to make  the  less 
a b u n d a n t  f rom the more  abun-  
dan t  l ies the  value of oil ha rden-  
ing. As a n a t u r a l  coro l la ry  i t  fol- 
lows t ha t  as the  an imal  fa ts  be- 
come scarcer  so the  value of hy-  
d rogena t ed  f a t s  mus t  increase.  
Since the re  a re  no na tu ra l  oils or  
f a t s  wi th  an iodin value of zero i t  
is poss ible  to hyd rogena t e  all of  
them. These  produc ts  find an out-  
le t  in  t h e  edible oil t rade ,  the  soap 
i n d u s t r y  and in the  candle indus-  
t ry .  

Subs t i t u t i ve  Reac t ions  

P a s s i n g  f rom th i s  su rvey  of the  
oil i n d u s t r y  as f a r  as the  add i t ive  
p roduc ts  a r e  concerned we come to 
t ha t  p a r t  of  the  i n d u s t r y  where  we 
add some body to the  oil a t  the  ex- 
pense of a body  a l r eady  f o r m i n g  
p a r t  of the  oil. Oils a re  essen- 
t i a l ly  "o rgan ic  sa l t s"  or to  g ive  
them t h e i r  p rope r  name "es te r s . "  
A t rue  oil is  the  es te r  of the  alco- 
hol "g lyce ro l "  and one of the  h igh-  
e r  f a t t y  acids.  When  the  f a t t y  

acid is in combina t ion  wi th  ano the r  
alcohol t ha t  es te r  is t e rmed  a wax.  
Glycerol  is a t r i - h y d r i c  alcohol and  
the re fo re  combines  wi th  th ree  mole- 
cules of the  f a t t y  acid to fo rm the  
neu t r a l  oil. Fo l lowing  the  usual  
law of chemis t ry  i t  should be an 
easy m a t t e r  to displace the  glycerol  
rad ica l  by a s t r o n g e r  base and thus  
fo rm a sa l t  of the  fattY acid. This  
is done commercia l ly  on a ve ry  
l a r g e  scale and is the pr incip le  un- 
d e r l y i n g  ,the m a n u f a c t u r e  of those  
commodi t ies  we call "soaps."  F r o m  
the  above defini t ion i t  will  r ead i ly  
be seen t h a t  technical ly  a soap is 
a combina t ion  of a f a t t y  acid and  
a base but  in common par lance  we 
r e f e r  to the  w a t e r  soluble combi-  
na t ions  only as soaps. The soaps 
of th i s  class a re  the  sal ts  of sodium, 
po tass ium and ammonium wi th  
any of the  h ighe r  a l iphat ic  acids.  
The  f a t t y  r aw  m a t e r i a l  can be fu r -  
n ished by any  of  the  na tu ra l  oc- 
cu r ing  oils and  fa t s  or  by f a t t y  
acids  ob ta ined  f rom them by a pre-  
l i m i n a r y  t r e a t m e n t  by o ther  proc-  
esses. The  oil and the  base  mus t  
be selected wi th  g r e a t  care  as no 
two oils or  f a t s  give the  same iden-  
t ical  soap and the  choice of the  base  
de t e rmines  w h e t h e r  the  soap will  
be " h a r d "  or  "sof t . "  P o t a s s i u m  
soaps a re  i n v a r i a b l y  sof t  soaps and 
sodium soaps a re  i nva r i ab ly  ha rd  
soaps, bu t  h e r e  aga in  all soaps of 
po tass ium are  not  equally sof t  and  
all soaps of sodium a re  not  equal ly 
hard .  Broad ly  speaking,  wha teve r  
base is  used, t he  sof tness  of a soap 
is in d i rec t  r e l a t ionsh ip  to  the  iodin 
value  of i ts  cons t i tuen t  oils;  the  
h ighe r  the  iodin value the  so f te r  
the  soap. 

There  a re  two  chief  soap-making  
processes  in use  today  on a manu-  
f a c t u r i n g  scale, called respec t ive ly ;  
the  "ho t  p rocess"  and the  "cold 
process ."  There  a r e  ce r ta in  classes 
of  f a t s  be long ing  to the  coconut  
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oil g roup which readi ly  combine 
With caust ic  soda wi th  the  e lmina-  
t ion of  the glycerol  to fo rm a soap 
a t  low tempera tures .  P rov ided  
g rea t  care is taken i t  is not  a dif-  
ficult m a t t e r  to prepare  these soaps 
qui te  neutral ,  or a tr if le  super-  
fa t ted ,  con ta in ing  the requis i te  
p ropor t ion  Of wa te r  to f o r m  a 
s tandard  commercia l  ar t ic le  and 
many  of the so-called "mar ine  
soaps"  are  so formed.  These soaps 
when made f rom the  coconut oil 
g roup are  soluble in salt  wa t e r  
and thus  the i r  name. However  it  
is f a i r ly  obvious tha t  in a process 
of  th is  kind the glycerol  content  of 

(To be 

the  oil is lost which ser iously  bars  
th is  method of soap making  f r o m  
compet ing wi th  the "boi led" soaps 
in spite of the low ini t ia l  cost of 
the  plant. A t  f irs t  glance it  would 
appear  tha t  th is  cold process would 
be the  ideal one for  the  combina-  
t ion of caust ic  soda wi th  the  "free 

�9 fa t t y  acids" but  i t  is found in prac-  
tice tha t  lumps of soap f rom which 
occlude the f a t t y  acids and tha t  i t  
is possible to have a cold process 
soap made f rom f ree  f a t t y  acids 
and caust ic  soda in which  both the 
base and the acid are  ly ing t6 
ge the r  in an uncombined condi- 
tion. 

continued) 

Fish Meal a Growing 
Industry 

H AVING its origin in the war-born 
desire to conserve, the fish meal 

industry today is steadily growing 
and assuming an important place in 
the animal food trade. Norway ranks 
first in production, having more than 
100 factories, and the United States 
is second with plants operating along 
both the Atlantic and Pacific coasts. 

The disposal of fish refuse has al- 
ways been a problem among fisher- 
men. Every net load brought to the 
surface by them contains many varie- 
ties not suitable for man, and of those 
that  find their way to the markets of 
the world, about forty per cent is 
waste. Before the war this large 
supply of refuse was reduced to fer-  
tilizer, but through the impetus to 
conserve created during that  time, 
ways were found to prepare it for 
feeding to animals. 

From storage tanks or ships' holds 
the fish that supply Norwegian fac- 
tories are carried in a series of cups 
on an endless chain into boilers where 
they are sprayed with steam. A con- 

veyor pulls them through the boiler 
and from the other end they emerge 
as a w a r m  pulp. This is pressed and 
dried and ground into meal. In an- 
other process the fish are salted, al- 
lowed to season for ten days and then 
cooked by steam and pressed into 
cakes. These are broken up and dried 
in heated cylinders and later ground 
fine and sifted. 

Although Norway and the United 
States are the largest producers of 
fish meal, Germany is the greatest  
user, feeding 100,000 tons a year to 
swine. The meal is given in large 
quantities to young pigs, the amount 
being decreased as the animals grow 
older and being discontinued entirely 
a few weeks before slaughtering. 
This method of feeding is necessary 
to prevent the meat from having a 
fishy flavor. 

Miss Walker Joins Bureau 
Miss Geraldine Walker, formerly 

research associate for the American 
Oil Chemists' Society at the U. S. 
Bureau of Standards, became a regu- 
lar employee of the Bureau on July 
2. Miss Walker is expected to con- 
tinue with her work on the standard- 
ization of Lovibond glasses. 


