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A raffinate having an iodine value approxinmtely  
10 units lower than  that  of the feed oil shows appre-  
ciable reduction in the linolenic and linoleic acid 
content  over tha t  of the feed oil. The relatively high 
dry ing  acid content still remaining in this raffinate 
hell)s to explain why it is possible through more effi- 
cient methods to fract ionate soya oil into 7()c~: extract  
of 153 iodine value attd 30% rafiinate of 95 iodine 
value (3).  In  order to operate in this manner  higher 
solvent ratios are required and the cost of operation 
per  pound of oil processed is increased somewhat due 
to increased steam and water  consumption. 

T A B L E  X I I I  

Composit ion of Whoh, S o y a O i l  and 5 to 1 Soya Raffinate 

5 to 1 Degumme.d 
Raffinate Soya Oil 

Iodine Value ................................ 125.6 135.1 
% Linoleic ................................... 50.8 55.3 
% Linolenic  ................................. ! 5.5 8.0 
% Oleic ........................................ 26.8 21.2 
% Sa tu ra t ed  x ............................... . 16.9 15.5 

�9 pe r  cent  saturated acids determined by the alkali isomerization 
procedure includes the unsapouiflable matter. 

Conclusions Regarding Raffinale. I t  has been 
found possible to ful ly refine crude degummed soya 
oil at relat ively low solvent ratios to produce frac- 
tions which hydrogenate  as rap id ly  as alkali refined 
oil and which on deodorization yields a product  of 
improved color. Operat ions at low solvent ratio en- 
able the process to produce a dry ing  oil fract ion and 

at the same time be competitive with alkali refining 
in respect to cost of operation. 

Soya By-Product. The by-product  produced a~ 
three solvent ratios was uni form in yiehl and in eom- 
l)osition. This composition is given in Table XIV.  

T A B L E  XIV 

Composition of Solvent  Ref in ing  By-Produc t  

Y i e l d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - L I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2 .  ( , . 9% 
Iod ine  Value ........................................................ 149.7 
Acid Value ........................................................... 42.0 
Unsapouif iable  Mat te r  ......................................... 7.5% 
Tocopherol ........................................................... 2.5% 
Color .................................................................... Black 

From the composition given in Table X I V  it can 
be seen that  the by-product  is a concentration of free 
fa t ty  acids, coloring matter ,  and unsaponillable con- 
stituents. This f ract ion therefore, is an excellent raw 
material  for the production of high iodine value fa t ty  
acids, soya sterols, and tocopherol. The by-product  
a f te r  saponification and subsequent acidification and 
vacumn distillation yielded distilled fa t ty  acids with 
an iodine value of 160. 
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The Semicontinuous Deodorization of Fats 
A. E. BAILEY, Vototor Division, The Girdler Corporotion, Louisville, Kentucky 

C OMMON batch deodorization of edible fats  and 
oils, which has changed little in its essentials 
dur ing the past 30 to 40 years, is in several 

respects a somewhat unsat isfactory process. For  one 
thing, it requires a great  deal more steam than would 
appea r  reasonable for  a s t ra igh t forward  s t r ipping 
operation. On the average, about  25 pounds of strip- 
p ing steam are used for  each 100 pounds of oil deo- 
dorized (4). To this amount  must be added 75 to 
100 pounds for  the maintenance of vacuum, hence in 
many  refineries the steam chargeable to the deodoriza- 
tion depar tment  approaches 50% of the total amount  
consunled in the plant.  In recent years steam require- 
ments have been reduced by  the general adoption of 
I)owtherm heat ing to produce high operat ing temper-  
atures, but  the benefits of high tempera ture  deodori- 
zation are l imi ted  by  the fact  that  carbon steel arid 
many  other comnlon metals and alh)ys used for  deo- 
dorizer construction have a pro-oxidant  effect on the 
oil which becomes serious as the tempera ture  rises to 
high levels. Nickel and a luminum are not injurious 
to the stabil i ty of the oil at elevated tempera tures  
(8),  but  the la t ter  nletal is lacking in s t ruc tura l  
s t rength and also presents cleaning problems, whereas 
nickel, even when used in clad construction, is so 
costly tha t  it has not found wide use. 

The uppe r  shell and vapor  outlet of a batch deo- 
dorizer are invar iably  much cooler than the oil charge 

l P r e s e u t e d  at 22rid a n n u a l  meeting,  American  Oil Chemists '  Society, 
New York City, Nov. 15-17, 1948. 

and form an effective condensing surface for easily 
condensible materials  carried by  the s t r ipping steam. 
I t  is general ly recognized that  reflux f rom the upper  
portions of the deodorizer is a factor  contr ibuting 
great ly  to the difficulty of s t r ipping  the last traces 
of volatiles f rom the oil. The expedient of jacketing 
and heating the uppe r  shell has been prot)osed (6), 
but  not generally atlopted. I)ecreasing the hea(lspace 
above the oil or constricting the. uppe r  l)ortion of the 
vessel to increase the steam w~locity will mininlize 
reflux but  will at the same time tend to increase loss 
of oil f rom the (leodorizer by entrainment .  

Pa r t  of the relative inefficiency of steam utilization 
in deodorization as presently pract iced is inherent in 
batch operation. Owing to the lack of flexibility of 
steam ejectors, the consun~ption of steam for main- 
taining vacuum on batch vessels cannot be reduced 
dur ing heating or cooling periods when little strip- 
ping occurs, and actual ly ttle injection of steam is 
required only to agi tate  the oil mass and promote 
heat exchange with heat ing or cooling coils, hi large 
plants  reasonably good smoothing of steam, water, 
and Dowtherm vapor  loads is at tained by  staggering 
the operat ing cycles of a number  of deodorizers, but  
small batch deodorizer installations are characterized 
by  in termit tent  heavy demands for these various 
utilities, interspersed with periods when demands are 
low or non-existent. 

Continuous deodorizing systems overcome the dis- 
advantage of batch deodorization with respect to 
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ejector steam consumption and, in addition, recover 
a considerable amount  of heat f rom the effluent oil 
(2, 3). l lowever,  they have certain features  which 
are often undesirable.  Some time is required for a 
continuous system to come to equi l ibr ium of tem- 
l)erature and oil flow each time that  operation is 
interrupted,  and if it is desired to change f rom ouc 
feedstock to another,  with no intermixing of the two, 
the equipment  must be shut down and drained of 
the first stock before the second can be proeessed. 
Fur thermore ,  very careful design is required for a 
eontinnous appara tus  that  will subject  the oil to a 
uuiformly h)w pressure throughout  the deodorizing 
period and retain all of the feed oil long enough to 
insure good color reduction dur ing deodorization. 

lit may be InenUoned, finally, that  it is not possible 
to ~olerate the slightest access of oxygen to hot oil 
in tile process of being deodorized henee the batch 
deodorizer presents an exacting problem with respect 
to the prevent ion of air leakage. I t  is possible, of 
course, to avoid leakage by good design and careful  
maintenance of the equipment,  but  nevertheless darn- 
age to lhe oil f rom this source is an ever-present  pos- 
sibility, and a genuinely leakproof appa ra tus  wouht 
be highly desirable. 

Tile present  eomnmnieation will describe a new 
deodorizer designed to avoid m a n y  of the above 
mentioned disadvantages of batch and continuous 
equipment and will also outline eertain experinlental 
work f rom which the final commercial  design was 
deveh)ped. The new appara tus  has been designated 
a semicontinuous deodorizer inasmuch as the oil is 
I)roeessed in small separate and discrete portions, 
even though the demand for  utilities is constant  and 
the deodorized oil is delivered in continuous flow. 

Evaluation of Stripping Conditions 
I)esigning of the semieontinuous deodorizer was 

preceded by  an extensive labora tory  investigation of 
the steam s t r ipping  of oil in shalh)w layers. The ex- 
perimental  appara tus  was constructed substant ia l ly  
as depleted in vertical (,ross section in F igure  1 and 
consisted essentially of a fiat-bottom cylindrical  ves- 
sel with s t r ipping  steam distr ibutor ,  covered by  a 
removable dome with vacuum connection. The effi- 
ciency of s t r ipping  under  controlled conditions of 
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OIL LEVEl. 

STRIPPING STEAM DISTRIBUTOR 

A B 
Fro. 1. Schematic drawing of laboratory deodorizing apparatus. 

tempera ture ,  pressure,  and s t r ipp ing  steam flow was 
measured by the rate at whieh distilled C~s (stcaric) 
acids were removed f rom a mixture  of a small pro- 
port ion of the aeids with a large proport ion of cot- 
tonseed oil. It was calculated in terms of the so-called 
vaporizat ion effiicency by use of the equations given 
previously (1),  with the vapor  pressure of tile pure  
f a t t y  acid being taken according to the data of Pool 
and Ralston (7).  Theoretieally, the max imum pos- 
sible vaporizat ion efficiency thus ealeulated is 1.00, 
represent ing complete saturat ion of the s t r ipping  
steam with tile volatile component ;  actually, it may 
be. greater  or less if the f a t ty  acid-oil system is not 
an ideal solution. Owing to the possibility of a con- 
siderable depar tu re  f rom ideality, it is recognized 
that  exper imenta l ly  determined vahies of the vapori-  
zation effieiency may  have no absolute significanee. 
Ih)wever, they nmy be considered adequate as relative 
measures for  the coml)arison of s t r ipping  efficieneies 
in experiments  carr ied out on the same system under  
different conditions. Fo r  some unknown reason, va- 
porization efficiences calculated f rom the s t r ipping  of 
pure (-'~s acids added to an oil are substant ia l ly  lower 
than those calculated f rom tile s t r ipping of a slightly 
hy(lrolyzed oil containing both C~6 and ( ~  acids (cf. 
F igure  2). 
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Fro. 2. Typical results in stripping of free fatty acids from 
oil in pilot plant apparatus at 6 ram. pressure and 450~ 
(A) Mixture of stearic acid and neutral cottonseed oil; (B) 
high-acid lard flakes. 

Effect of Splash Battling 
Ear ly  in the labora tory  work it was found tha t  

s t r ipping  of oil in layers a few inches deep was com- 
para t ive ly  inefficient in a simple vessel open at the 
top as shown in F igure  1A. tIowever,  when baffles 
were placed a short  distance above the surface of 
the oil, as indicated in F igure  1B, a marked improve- 
mcnt  in s t r ipping  was obtained. Moreover, in the 
haffled vessel there was a progressive increase in va- 
porization effieiency with increase in the s t r ipping  
steam flow whereas without  baffling no such effect 
occurred. At  reasonably strong steam flows it was 
observed that  the oil thrown upward  by the expand- 
ing steam struck the under  surfaee of the baffles so 
violently that  difficulty was in fact  encountered in 
holding the baffle assembly firmly in place. I t  became 
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apparen t  that  more effective dispersion of the oil ere- 
ated by its splashing against  the baffles was responsi- 
ble for  the bet ter  s t r ipp ing  obtained in the baffled 
system. 

The principle of employing the kinetic energy of 
the expanding injected steam to break up the oil 
m a s s - - a n d  create a large interface for  the t ransfer  
of volatile materials  f rom oil to s tea ln- - forms  an 
impor tan t  element of the semieontinuous deodorizer 
design. In the s t r ipping  of oil in layers 6 to 12 inches 
deep it was found that  p roper  baffling would increase 
tile vaporization efficieney at 6 nnn. pressure f rom 
0.40-0.45 to 0.80-0.90. In  the selnieontinuous appa-  
ratus,  where a 24-inch layer  has been adopted as 
s tandard  and the baffles are placed 12 inches above 
tile surface, vaporizat ion effieieneies are in lhe lat ter  
range. Typical  s t r ipping  results, on neutra l  eotton- 
seed oil containing added ( ' ~  acids and on high-aeid 
la rd  " f l akes , "  are shown graphical ly  in Figure  2. 
The calculated vaporizat ion efficieneies in this case 
were 0.82 for  the cottonseed oil-fat ty acid mixture  
and 0.99 for  the lard  product ,  assuming in the lat ter  
a vapor  pressure for  tile mixed fa t ty  acids of 15.5 
mm. at 450~ 
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Fro. 3. P i l o t  p lan t  deodorizer.  

To those unfamil iar  with the behavior  of steam 
expanding into a liquid under  reduced i)ressure it 
may  apI)ear surpr is ing that  tile s t r ipping  steam can 
possess enough energy to throw the, oil violently up- 
ward  f rom the bottom of the vessel and yet not have 
sufficient energy thereaf ter  to car ry  the oil hodily 
through the vapor  passages and out of the vessel. I t  
is to be remembered,  however, that  the steam has the 
capaci ty  for  moving the oil vigorously only while it 
is expanding,  in  the upper  par t  of the vessel, a f te r  
expansion has been eompleted, its car ry ing  power for  
oil droplets is mueh less and is pure ly  a function of 
the steam density and velocity. Actually, in the 
semieontinuous appara tus  the velocity of the steam 
issuing through the vapor  passages ill the baffles is 
of the order of 25 feet per  seeon<t, which is not more, 
than  about  twice the normal steam velocity through 
the uppe r  shell of a bateh deodorizer. At this veloc- 
i ty the baffle assembly becomes par t ia l ly  floo<led and 
there is considerable spur t ing  above the baffles, but 
no mass movement  of the oil through the vapor  pas- 
sages. A second baffle or umbrel la  placed directly over 

the splash baffles (Figures  3 and 5) serves the donble 
purpose of re turn ing  the oil escaping the la t ter  and 
protect ing the vessel fronl tile fall of condensate f rom 
above. 

Pilot Plant Tests 
After  it was established that  efficient s t r ipping 

couhl be obtained in a cmnpaet vessel, the deodorizer 
il lustrated in F igure  3 was set up for evaluation of 
the short-time high- temperature  deodorization of size- 
able (200-pound) lots of oil. This appara tus  was 
constructed of pure  niekel except in the dome and 
other portions out of contact with the oil. I t  will 
be noted f rom the figure, that  the (lesign completely 
elinlinates any possibility of reflux occurring inas- 
nmch as the sides of the lower vessel, the splash 
baffles, and the under  surface of the umbre, lla baffle 
are conshultly bathed with hot oil whereas the upper  
surface of the umbrel la  diverts all condensate f rom 
the vapor  outlet or the uppe r  dome into the annular  
space between the dolne and tim lower vessel. 

Many tests carr ied out comparat ively  with com- 
mercial bateh deodorization on a wide var ie ty  of 
feedstocks eomprising both animal  and vegetable oils 
served to establish the following facts :  

1. One hour ' s  s t r ipping at  6 mm. pressure and 
430-450~ with 3 pounds of steam per 100 pounds 
of oil was sufficient to produce deodorization equiva- 
lent to that  demanded in good commercial practice 
and ordinari ly  obtained in batch deodorizers iu the 
course of 4-6 hours at 410-450~ with several times 
as much s t r ipping  steam. 

2. Stabil i ty toward oxidation as well as flavor sta- 
bili ty of the oil was generally superior  to that  of the 
same oil deodorized in batch deodorizers. 

3. I lydrogena ted  stocks could be deodorized at 
temperatures  at least as high as 500~ and unhy- 
drogenated oils, including soybean oil, could be de- 
odorized at least as high as 450~ without significant 
impairment  of their  s tabil i ty or other apparen t  in- 
jury .  I t  may be nlentioned tha t  a t empera ture  of 
the order of 500~ is required for the effective 
removal of unsaponifiable constituents which may 
deleteriously affect the flavor stabil i ty of certain 
oils (5) .  

4. The color rednetion obtained in a raw oil or in 
a hydrogenated cottonseed or soybean oil stoek at any 
given tenlperature was in general equivalent to that  
produeed by batch deodorization at a tempera ture  
approxinmtely  10~176  lower. 

5. I)eodo,'ization at  450-460~ raider the above 
stated conditions of pressure and steam flow, was 
sufficient to reduce lhe free f a t t y  acid content of the 
oil to 0.01-0.03% provided that  it did not exceed 
0.30-0.40% originally. 

6. Losses f rom the oil deodorized appeared to con- 
sist enlirely or ahnost ent irely of distilled material  
ra ther  than mater ia l  mechanically entrained b y  the 
strit)ping steam, and (at  6 mm. with 3.0% of strip- 
ping steam) var ied f rom about  0.2o-o.30%, plus the 
free f a t ty  acids removed, at  450~ to 0.70-0.80%, 
l)lus the free f a t t y  aeids removed, at 500~ Analysis 
of the distillate f rom low free f a t ty  acid oil showed 
that  it consisted largely (90-98%) of neutral  oil, indi- 
cating that  there was negligible hydrolysis of the oil 
dur ing deodorization. 

An incidental result  of the above mentioned tests 
was the demonstrat ion that  refluxing f rom the top of 
the conventional bateh deodorizer is not only a real- 
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ity but  is p robably  injurious out of proport ion to the 
extent to which it hampers  the removal of volatile 
materials.  The distillate condensing upon the dome 
and in the vapor  outlet line, consisting in different 
cases of 0.1-0.5% of the oil deodorized, was very (lark 
and of an intensely unpleasant  odor, indicating that  
its color and odor were intensified by contact with 
the carbon steel surfaces upon which it had condensed. 

The Commercial Apparatus 
The essential components of the aI)t)aralus eventu- 

ally designed for  commercial deodorization are shown 
schematically in F igure  4. The deodorizer proper  

_ _  ROOSTER , , 

0 1 L  

S U P P L Y  . . . .  P P I N G  S T E A M  

VAPORIZER COOLING 

J~I(l. 4. Flow dlagram of sem:eontlnuous deodorizer. 

consists of a tall cylindrical carbon steel shell, insid(, 
of which are suppor ted  five square superimposed 
trays,  each of which is made of pure  nickel, includ- 
ing the baffles and steam distr ibutor.  Nickel heating 
or cooling coils are provided also where these arc' 
required, and each t r ay  has in the bot tom an outlet 
closed by  a large quick-opening cast nickel drop 
valve, through which the contents of the t r ay  may 
be quickly discharged by  gravi ty  to the t r ay  or tank 
immediately below. Each t ray  is in effect the vessel 
depicted in F igure  3 made. square and expanded in 
two dimensions only, i.e., a 24-inch depth of oil and a 
clearance of 12 inches between oil surface and l)affles 
is maintained in all cases, and the lateral  dimensions 
of tile t r ay  arc increased to accommodate the desired 
amount of oil. AS the splash baffles are made up of a 
repeat ing s t ructura l  unit, the ratio of oil weight or 
volume to total  vapor passage area is constant for all 
t r ay  capacities, and the s t r ipping  steam flow is simply 
increased in proport ion to the oil weight (or surface 
area) .  The s t r ipping steam issuing f rom each t ray  
passes into the space between t rays  and shcll and 
thence out a vapor  line. near  the top of the shell to 
conventional three-stage steam ejector equipment  ca- 
pable of mainta ining an absolute pressure of 5-6 ram. 

The t rays  arc so bui l t  tha t  each hohts oil equiva- 
lent to one half  the hourly capaci ty of the trait, and 
the oil is held for  one-half hour in each t ray.  in  
operation, the oil is periodically pumI)ed to a measur-  
ing tank which discharges between predetermined 
high and low levels into the top t r ay  of the deodor- 
izer. In this t ray  it is deaeratcd and heated to 320- 
330~ in the course of a hal f -hour ' s  residence, with 
steam. I t  then is dropped into t r ay  2 where, in the 
course of an additional half-hour,  it is heated to oper- 

at ing t empera tu re  with Dowtherm vapor.  The hot oil 
is deodorized dur ing the course of two one-half hour 
perio(ls in the deodorizing t rays  "3 and 4, is cooled to 
130-150~ in the cooling t r ay  5, and finally is dis- 
charged into the drop tank, f rom which it is pumped 
through a filter to storage.. Each time that  a t r ay  is 
emptied it is imme(tiately refilled f rom above hence 
there is a contimmus progression of oil through the 
unit. Two-thirds of the s t r ipping  steam, amount ing 
to 3.0 pounds of steam per 100 pounds of oil deo- 
dorized, is divided equally between the two deodor- 
izing trays.  The renmining one-third, amount ing to 
1.5 pounds, is divided among t rays  1, 2, and 5, for 
agitation. 

The drop valves are motor  operated through a 
t iming device, the measur ing tank is charged and 
discharged automatical ly,  and t empera tu re  and level 
controls are provided at all required points hence 
operation of the unit is ful ly  automatic.  Since the 
t rays  drain cleanly one feedstock may  directly follow 
without intermixing,  provided that  pumping  of oil 
f rom the drop tank is taken off automatic  operation 
and this tank is pumped free of oil f rom the first sleek 
before tlle first hatch of the second stock is dropped. 

A number  of advantages  are gained by  suppor t ing  
the t rays  within an outer shell, with a free space 
hetween t rays  and shell. This method of construction 
is a simple means of producing a free passage for  
vapors from the t rays  to the vacuum outlet, thus 
insuring a un i formly  high vacmnn on the oil at all 
stages of processing. Fu r the rmore  the e v a c u a t e d  
space between the shell alnl t rays  provides fair ly  
good insulat ion of the lat ter  and minimizes heat loss 
f rom the oil. I t  is an inexI)ensive mcans of main- 
taining nickel surfaces only in contact  with the hot 
oil. Since the pressure, of the a tmosphere is sustained 
by the carbon steel shell, the nickel t rays  and fit- 
tings can be of relat ively light construction. Sep- 
arat ion of the shell and t rays  makes it possible to 
app ly  the highly efficient method of prevent ing  reflux 
described previously in connection with the pilot  
p lan t  deodorizer, and since the condensate drains 
into the bottom of the shell, it is easily recovered. 
Finally,  this construction wholly eliminates the possi- 
bi l i ty of air  leaking into the hot oil. 

The t rays  may  be considered a series of miniature  
batch deodorizers in which the oI)erations of heating, 
stripI)ing, and cooling are carried out simultaneously. 
Conducting these oI)erations s imultaueously has the 
effect, of course, of permi t t ing  the steam ejectors to 
operate efficiently at all times, and of smoothing the 
demand for  stripI)ing and ejector steam, cooling 
water,  and Dowtherm vapor.  A unit  operat ing at a 
capaci ty of 5,000 pounds of oil per  hour with 125 
psig steam and 80~ water  requires utilities as 
follows : 

Steam for  s t r ipp ing  ................................ 225 lbs. per  hr. 
Steam for  vacumn .................................. 865 lbs. per hr. 
Water  for  vacuum .................................. 155 gals. per rain. 

The heating and cooling requirements  depend ut)on 
the, t empera ture  and method of operation. Ordina- 
r i ly it is p re fe r red  to heat the oil par t ia l ly  with steam 
in lhe first t r ay  and to complete the heat ing with 
I)owthernl in the second t r ay  as thereby the size 
and cost of the l )owtherm vaporizer  are reduced. 
I l ea t ing  of the oil f rom 130~ to 320~ with steam 
will require about  800 pounds of steam per hour, and 
fu r the r  heating to 450-460~ requires operat ion of a 
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lhl 

i 

FIG. 5. Iteating tray detail. 

I )owtherm vaporizer  with a rated capacity or 600,000 
B.t .u. 's  per hour. Cooling water  requirements  are of 
the order of 70 g.p.m. 

Sufficient insulation is provided by the evacuated 
space between t rays  and shell to prevent  a large heat 
loss f rom the two deodorizing t rays  hence, unless an 
even deodorizing tempera ture  is specifically desired 
by  the proeessor, it is feasible to omit heating in these 
t rays  al together and sinlply ca r ry  the initial temper-  
a ture  of the oil high enough to compensate for a 
certain t cmpera tu rc  drop. With the shell bare the 
t empera ture  drop in one hour is about  30~ This 
can doubtless be reduced by the use of external  lag- 
ging, as calculations indieate that  the oil is cooled 
largely by  radiation, ra ther  than by  the s t r ipping 
steam. I f  it is considered necessary to keep the oil 

at or near the top tempera ture  throughout  the deo- 
dorizing period, Dowtherm coils can be installed in 
one or both of the trays. Superheat ing of the strip- 
ping steam is not considered necessary and is (telib- 
erately avoided in the present  design. 

Certain s t ruc tura l  features of the deodorizer proper  
are i l lustrated in the drawing of a typical  t r ay  and 
shell section reproduced in F igure  5. Attention may 
be called to the use of internal flanges in br inging 
liquid and vapor  lines through the shell, to permit  
easy removal of the t rays f rom the shell, and to the 
fact  that  manholes in the shell give easy access to 
the drop valves. 

A semicontinuous unit with a capaci ty of 4,000 
pounds per  llour, c, onstructed an(] operated essen- 
t ially as described here, has been in SUlieessful oper- 
ation for several months in processing a bland-type 
animal fat  shortening where it per forms the double 
function of deodorizing and steam refining the fat,  
which receives no pr ior  neutralization. In all respects 
its performance has coincided with that  predicted 
f rom tlle pilot plant  tests. A number  of others, rang- 
ing in capacity fronl 2,000 to 7,5{}0 pounds per hour, 
and intended for use on a var ie ty  of aninlal and 
vegetable oil products,  are in the pro(tess of construc- 
tion or installation and are expected to be in oper- 
ation in ear ly 1949. 

A c k n o w l e d g m e n t  

The author  wishes to acknowledge the assistance of 
a number  of his associates in obtaining experimental  
data, including par t icular ly  J.  W. Godbey, F. L. 
Heina, W. A. Singleton, an(t 5I. Sutton. 

REFERENCES 

1. Bailey, A. E., Ind. Eng. Chem., 33. 404-408 (1941).  
2. Chapin, E. Ii., and Dean, J). K., Oil & Soap, 17, 217-222 (1940).  
3. I)ean, I). K., and Chapin, E. II., Oil & Soap, 15, 21~1)-202 (19,38). 
4. James, E. M., in Cottonseed and Cottonseed Products, A. E. 

Barley, ed., Interscient'e, New York, 1948, pll. 721-722. 
5. Xeal, 1?,. t l .  ( to The  Best  Food.% I n c . ) ,  U. S. Pat. 2,351,8"32 

(1944).  
6. Phelps, G. W., and Black, YI. C. (to Industrial  Patents ( 'orp.),  

12. S. Pat. 2,407,616 (1946).  
7. Pool, W. 0., and Ralston, A. W., Ind. Eng. Chem., 34, 111")4- 

1105 (1942).  
8. Ziels, N. W., and Sehmidt, W. H., Oil & Soap, '22, 327-339 

(1945). 


