
Winterizing Oils 
Progress in Handl ing  Methods Attains Reduct ion of 

Refr igera t ion  Needed 

By FRANCIS M. TURNER 

S 
O far  as we know today no Employment in the Arts .  Par t ia l  
actual oil is formed of one purification of oils is effected 
and only o n e  Glyceride. somewhat during destearinizat ion 

Stear in  is a glyceride, being formed as albuminous substances are less 
by the union of Stearic Acid with soluble in cold than in hot oils, 
Glycerol. Palmitine,  of Palmit ic  
Acid and Glycerol, is another. 
There are many others such as 
Olein, Linolin, Linolein, and so 
forth. All these Glycerides solidify 
at  different tempera tures ;  for ex- 
ample Stear in  and Palmit in  solidify 
at  relat ively high points, Olein, 
Linolin and Linolein at relatively 
low points. 

Taking the specific instance of 
Cottonseed Oil, when this oil, con- 
sist ing principally of a mixture  of 
Palmit in,  Olein and Linolin is 
chilled, the Palmit in  falls out, the 
Olein and Linolin remaining fluid. 
The Palmit in  is separated out and 
the liquid oil is then known as 'De- 
s tearinized'  or 'Winter '  Oil. 

Many of the Vegetable, Animal 
and Marine Oils when chilled de- 
posit  a mass usually crystalline, al- 
though in many instances the pre- 
cipitat ion is in gelatinous form. 
The class name 'S tear in '  has been 
given to these deposits. 

I t  is desirable tha t  oils intended 
for  edible use should be clear at 
temperatures  near the freezin~ 
point. ~In the manufacture  of Ani- 
real Lubr icat ing Oils, for example, 
Lard  Oil intended for  Railroad use, 
i t  is important  that  the oil remain 
liquid at  low temperatures ,  minus 
15 ~ C often being specified for  
Winter  Lard Oil. 

F ish  Oils such as Menhaden, Sar- 
dine, Her r ing  and Cod must  under- 
go destearinizat ion before thei r  
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consequently, improvement can be 
accomplished in that  m a n n e r - -  
especially of Menhaden, Herr ing,  
Sardine, Cod and other F i sh  Oils 
(See English Patent ,  Buchanan 
1905, German Patent ,  Megemann.) 

The flavor of Medicinal Cod 
Liver Oil is undoubtedly improved 
by chillin~ and removal of the 
'Stear in '  which oil by the way is one 
of the most difficult of all oils to 
destearinize commercially. 
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V a r i o u s  Processes  E m p l o y e d  
The  o r ig in  of the  t e r m  ' W i n t e r -  

iz ing '  is obvious.  This  opera t ion  
was for  a long t ime  effected by s tor-  
ing  oils in t anks  in cel lars  and 
o the r  cool places du r ing  the Win-  
ter ,  and ' r a ck ing  off' the  super -  
n a t a n t  l ayer  of l iquid  oil. The 
old name 'Racked Oil '  i~ st i l l  o f ten  
employed to des igna te  ' W i n t e r  Oil. '  

This  slow and cumbrous  process  
soon gave  way  to quicker  and more  
efficient methods ,  as i t  was too 
cost ly to hold l a rge  quan t i t i e s  of oil 
for  long per iods .  Ar t i f i c ia l  re-  
f r i g e r a t i o n  was in t roduced  and 
var ious  methods  of app ly ing  the  
chi l l ing med ium came wi th  th is  im- 
provement .  

In  A m e r i c a  the  gene ra l  p rac t ice  
was  the  g r adua l  chi l l ing  of oils un- 
t i l  t hey  are,  as i t  is called, ' seeded, '  
p reced ing  s epa ra t i on  b y  means  of 
f i l t ra t ion  usual ly  p e r f o r m e d  by  
means  of f i l t e r -presses ;  a l though,  
in the  F i s h  Oil t r a d e  s epa ra t i on  of 
the  clear  oil f rom the  m a g m a  was 
done wi th  conical  f i l ter  bags  sus- 
pended f rom poles in cool rooms, 
the  c lear  oil d r i p p i n g  t h r o u g h  by  
g rav i ty .  Many  p lan t s  have chill-  
ing tanks ,  in which the  oil is cooled, 
placed in insu la ted  rooms. Others  
pu t  the  oil in l a rge  steel  t anks  sub- 
merged  in water ,  t h e  chil led w a t e r  
c i r cu l a t i ng  around.  When  the  
chi l l ing  is complete  the  chil led oil 
passed t h rough  f i l ter -presses ,  sep- 
a r a t i n g  the  clear  ' W i n t e r  Oil '  f r om 
the ' S t ea r ine . '  

These  a r e  the  genera l  methods  in 
vogue, a l though  t h e r e  a re  m a n y  
va r i a t ions .  In  E n g l a n d  m a n y  
p lan ts  a r e  equipped wi th  chi l l ing  
t anks  which  a re  ins ta l l ed  in insu-  
la ted  rooms, t he  t anks  be ing  pro-  
vided w i th  a g i t a t o r s  cons i s t ing  of  
p ip ing  t h r o u g h  which  the  cooling 
b r ine  is c i rcula ted .  A f t e r  the  oil 
is cooled to the  cor rec t  poin t  i t  is 
f i l te r -pressed  in the  o r d i n a r y  man-  

ner. A n o t h e r  even more  expensive  
and imprac t i c a l  m e t h o d - - t h e  de- 
sc r ip t ion  of which appea r s  in a re-  
cent  t ex t  b o o k - - i s  conducted in a 
t ank  prov ided  wi th  a s t a t i o n a r y  
cooling coil. Below th i s  t ank  is an- 
o the r  in to  which the  cooled oil is  
supposed to drop and f rom which i t  
is pumped  to a f i l ter  press ,  fo r  
s epa ra t i on  of l iquid  and solid pa r t s .  

Why,  you m a y  ask, a re  these  
th ree  methods  descr ibed  above in-  
co r rec t ?  The g r e a t  was te  of re -  
f r i g e r a t i o n  is the  g r e a t e s t  d r a w -  
back, no provis ion  be ing  made  f o r  
removal  of the  f rozen  oil f r om the  
chi l l ing surface .  Tha t  congealed  
oil is a lmost  a non-conductor  is a 
well known fact .  Chi l l ing  oil in 
tanks  is exceedingly  slow, for  which  
reason a ve ry  l a rge  a m o u n t  of  re-  
f r i g e r a t i o n  is wasted.  In  the  case 
of  t he  las t  two methods  the  sur -  
face  of  the  cooling coils soon be- 
comes so coated wi th  solidified oil 
t ha t  the  t r a n s m i s s i o n  of  the  re-  
f r i g e r a t i o n  is a slow and ve ry  
cost ly  process.  

A few yea r s  ago expe r imen t s  
were  i n s t i t u t e d  i n  an endeavor  to 
find be t t e r  methods  wi th  lower cost  
of r e f r i g e r a t i o n  and labor.  The  
l a t t e r  i tem is qui te  h igh,  especia l ly  
in the  w i n t e r i z i n g  of fish oil. A 
very  complete  s tudy  of the  sub jec t  
resu l ted  in f indin~ t h a t  many  of the  
hypotheses  which had  p reva i l ed  
were  fa l lac ious .  One po in t  t ena -  
c iously  held was t ha t  in the  process  
of  chi l l ing  the  oil the  depos i ted  
' c rys t a l s '  should be kep t  as  l a rge  as  
possible  in o rde r  to ob ta in  the  
g r e a t e s t  yield.  Repea ted  exper i -  
men t s  proved the  c o n t r a r y  to be 
t r u e ;  i. e., bes t  p rac t ice  is to have 
the c rys tMs  as small  as poss ible  in 
o rde r  to ob ta in  the  g r e a t e s t  yield.  
Again ,  w h a t  becomes of  the  c ry-  
s ta ls  a f t e r  t hey  have passed  
t h r o u g h  the  pump enrou te  to the  
f i l t e r -p ress?  Ac tua l ly  they  a r e  
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ve ry  well churned  up, as has  been 
d e t e r m i n e d  by  ac tua l  observa t ion .  
The  chief  object ion,  however ,  to all 
t hese  methods ,  is the  t r emendous  
amount  of  r e f r i g e r a t i o n  wasted.  
In  all processes  today  e v e r y t h i n g  is 
' f igured  back to the  coal pi le , '  hence 
the  cost  of r e f r i g e r a t i o n  is an im- 
p o r t a n t  f ac to r  in the  to ta l  cost  of 
win te r i z ing .  

1.043 tons  a re  the  theore t i ca l  
tons  of r e f r i g e r a t i o n  r equ i r ed  to 
chill 1000 gal lons  Cot tonseed  Oil 
f r o m  90 ~ F. to 38 ~ F.  Reduced to 
gal lonage,  1 gal lon would r equ i re  
2.086 lbs. of r e f r i g e r a t i o n .  

W h a t  does r e f r i g e r a t i o n  cos t?  
Consensus  of opinion among re-  
f r i g e r a t i o n  eng ineers  is t h a t  i t  re-  
qui res  abou t  50 pounds  of s t eam or 
rough ly  7 pounds  of  coal @ $5.25 
per  ton to produce  1 ton of re-  

s ible to app ly  the  r e f r i g e r a t i o n  
d i rec t ly  or  nea r ly  so to the  oil to be 
t r e a t e d  in s t ead  of chi l l ing  a room 
con ta in ing  a t ank  of oil an  economy 
could be effected. A f t e r  m a n y  
t r i a l s  an a p p a r a t u s  which  would 
save much r e f r i g e r a t i o n  was  de- 
vised, in which the oil to be chil led 
is passed  t h r o u g h  a pipe sur-  
rounded  by ano the r  t h r o u g h  which  
the  chi l l ing b r ine  t rave ls .  I t  was 
soon found  t ha t  the  congealed  oil 
which fo rmed  on the  su r f ace  of the  
oil p ipe  was  an ac t ive  insu la tor ,  
a f t e r  which a sc raper - l ike  helical  
conveyor  was placed ins ide  to re-  
move the  congealed  oil f r om the 
surface ,  m a k i n g  a d i s t i nc t  improve-  
ment.  

The outer  or b r ine  p ipe  is 8" in 
d iamete r .  The  inne r  or  oil p ipe  is 
6" in d iamete r .  The helical  s c r ape r  

Continuous Destearinize~" 

f r i g e r a t i o n ,  t h e r e f o r e  the  cost  is 
1.5c pe r  ton r e f r i g e r a t i o n ,  approx i -  
mate ly .  

A ]New and  h n p r o v e d  M e t h o d  

P e r m i t  me to app ly  these  f ac t s  to 
ano the r  method  of W i n t e r i z i n g  or  
D e s t e a r i n i z i n g  Oil which is now in 
successful  opera t ion  in severa l  
p lants ,  a me thod  which  is supe r io r  
in efficiency and economy when 
compared  wi th  the  methods  for -  
mer ly  used. Th is  is the  resu l t  of a 
se r ies  of expe r imen t s  conducted 
w i t h  the  ob jec t  of economy of  re-  
f r i g e r a t i o n  and o the r  costs  in mind.  

The  cons t ruc t ion  of i n su l a t ed  
rooms is ve ry  costly.  Were  i t  pos- 

revolves in the  d i rec t ion  of  the  flow 
of oil and c lears  the  su r f ace  very  
s l ight ly .  The l eng th  of the  pipes  is 
about  41 feet .  Each  p ipe  t akes  up 
a space of about  1 square  foo t ;  the  
amoun t  of  power  r equ i r ed  be ing  
about  ~ H. P. fo r  each tube.  The 
m i n i m u m  capac i ty  of  each tube  is 
about  44 gal lons  pe r  hour  which  is 
the  o p e r a t i n g  uni t .  L a r g e r  capa-  
ci t ies  a re  ob ta ined  by  mul t ip l i ca t ion  
of these  uni ts ,  usua l ly  in pa i r s .  

S t a n d a r d  resu l t s  can be ob- 
t a i ned  by  m a i n t a i n i n g  the  t e m p e r a -  
t u r e  of  the  chi l l ing  b r i n e  a t  the  
p r o p e r  d i f ferent ia l ,  f o r  ins tance ,  
the  oil e n t e r i n g  the a p p a r a t u s  at  
90 ~ F.  will  pass  out  a t  38 ~ F.  
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