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METHOD AND APPARATUS FOR DEODORIZING 
GLYCERIDE OILS WITHIN A SINGLE VESSEL USING 

COUNTER CURRENT INDIRECT HEAT EXCHANGE AND 
DIRECT SUPERIIEATED STEAM INJECTION 

This disclosure relates to process and apparatus for the pu 
rification of oil, more particularly for deodorizing and removal 
of objectionable tastes from edible glyceride oils, and to do so 
in a single, continuous operation. 
The deodoration of oils has in the past been generally car 

ried on by batch methods by heating the oil gradually up to a 
temperature from 400° to 500° F., and holding it at the higher 
temperature for from 1 to 10 hours and then gradually cooling 
the oil below 200° F., the cycle being carried out under con 
tinuous treatment with stripping steam and under a reduced 
absolute pressure. Somewhat more recently continuous or 
semicontinuous deodorizers have been employed. 
Many of the types of continuous deodorizers have proved in 

practice to have certain faults and shortcomings not originally 
foreseen because of the complexity of their design. These 
systems have a great multiplicity of internal vessels and piping 
with considerable instrumentation required to make them 
operational, resulting in an abnormal amount of maintenance 
of considerable difficulty because of the inaccessibility of the 
many parts and elements. 
One of the objects of this invention is to provide a process 

and apparatus in which the entire treatment takes place in a 
single vessel, arranged within an outer vessel, and in which 
very little internal piping and control instrumentation is 
required; and where all internal parts and elements are easily 
accessible for maintenance and inspection without removal 
from their operational position. 
Another object is to provide a process and apparatus of this 

type in which heat exchange between the incoming cold oil 
and the outgoing hot oil takes place within an enclosed vessel. 

It is also an object of this invention to provide process and 
apparatus in which the entire treatment of the oil takes place 
in an open vessel arranged in a vacuum chamber or vessel. 
Another object is to provide apparatus of this kind in which 

the flow of oil during treatment takes place by gravity. 
Another object is to provide means for the superheating of 

stripping steam by the hot oil under treatment. 
A further object is to provide for the continuous treatment 

of the oil with superheated steam throughout the complete 
heating, holding and cooling cycles of the oil. 

In the accompanying drawings: 
FIG.. I is a diagrammatic illustration of a deodorizer em 

bodying this invention in a vacuum chamber with the necessa 
ry inlet and discharge piping. 

FIG. 2 is a diagrammatic plan view thereof on line 2—2, 
FIG. 1, showing the oil flow. 

FIG. 3 is a similar diagrammatic sectional plan view thereof 
on line 3—3, FIG. 1, showing the piping for the heating medi 
ums. 

FIG. 4 is a diagrammatic vertical sectional elevation thereof 
on line 4-4, FIG. 1. 

FIG. 5 is a vertical sectional elevation thereof taken on line 
5-5, FIG. 1. 

FIG. 6 is a sectional plan view thereofon line 6-6, FIG. 5. 
FIG. 7 is a sectional elevational thereof on line 7—-7 FIG. 1, 

and including an outer shell or casing of the apparatus. 
FIG. 8 is a transverse sectional elevation of a modi?ed con 

struction. 
FIG. 9 is a diagrammatic transverse plan view thereof on 

line 9—~9, FIG. 8. 
FIG. 10 is a diagrammatic section thereof on an enlarged 

scale on line I0—l0, FIG. 8. 
In accordance with this invention the oil to be deodorized 

enters the apparatus and flows in heat conducting relation to 
the treated oil before it is discharged from the apparatus to ef 
fect a preliminary heating of the incoming oil. The oil to be 
treated then passes to a part of the apparatus in which the tem 
perature is raised by means of a high-temperature ?uid, after 
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which the oil remains at this high temperature so that it is 
thoroughly deodorized whereupon it flows toward the exit of 
the apparatus into heat exchange relation with the incoming 
oil to be treated. All of the treatment of the oil is carried on in 
a vacuum and steam is admitted to the oil in all stages of the 
treatment to assist in removing unpleasant odors or tastes 
from the oil. 

Referring in the ?rst place to FIGS. 1~7, the apparatus in 
cludes an outer vessel or container 20, FIG. 7, within which a 
vacuum is maintained and in which the inner vessel or con 
tainer 21 as shown in FIGS. 1-7 is located. The inner vessel or 
container 21 is preferably arranged in the outer vessel 20 so as 
to be readily removable therefrom for cleaning, repairs or the 
like, and for this purpose the outer vessel 20 may be provided 
at one end with an opening with a removable closure (not 
shown). To facilitate removal of the inner vessel, this vessel is 
supported on suitable structural members, such as a channel 
shaped member 22 welded or otherwise secured thereto and 
on which wheels 23 may be mounted to roll on tracks 24 
mounted in the outer vessel 20. Consequently when the end 
wall of the outer vessel 20 is opened and certain pipe connec 
tions are disconnected, the inner vessel may be moved 
lengthwise out through the open end of the outer vessel. 
The inner vessel 21 is of generally rectangular cross section, 

open at its upper end and provided with a series of partitions 
or plates spaced to form passages or channels in which the oil 
to be treated is passed at one face of such plates or partitions 
and the treated and deodorized oil flows on the other side 
thereof, thus providing an exchange of heat from the treated 
oil to the incoming untreated oil through the partitions or 
plates. In FIG. 1 a plurality of partitions 27 and 28 are ar 
ranged substantially parallel to an end wall 26 of the inner ves 
sel. Oil to be treated passes through an inlet pipe 32 into the 
space between a pair of partition plates 27 and 28 and oil 
which has been subjected to various deodorizing treatments 
passes through a pipe 33 from the space between the end wall 
26 and the partition 27. The cool incoming oil is consequently 
arranged in heat exchange relation to the hot deodorized oil to 
effect a cooling of the deodorized oil and a heating of the rela 
tively cool incoming oil. 
The plates described provide passages or channels 36 and 

the flow of incoming oil from one of these passages to the next 
adjacent passage may be effected in any suitable manner, for 
example, by means of U-shaped connectors 38 which are ar 
ranged alternately at opposite sides of the vessel 21 and thus 
transmit the incoming oil longitudinally inwardly in a horizon 
tal circuitous zigzag path from one of the passages 36 to the 
next one. Similarly the treated oil passes longitudinally out 
wardly to the left in FIG. I from one of the spaces 36 to 
another in a horizontal circuitous zigzag path and this connec 
tion may be effected in any suitable manner, for example, by 
means of a series of tubular or horizontal passages 39 extend 
ing from one of the spaces 36 to an adjacent one. 

It is desirable of course to remove vapors from the incoming 
oil in the outer low heat exchange part or section of the vessel 
21 as well as from the treated or outgoing oil which is in heat 
exchange relation to the incoming oil. It is also necessary to di 
vide these vapors in their discharge from the inner vessel 21 so 
that the vapors or condensate from the incoming oil will not 
mix with and deteriorate the oil which has been treated. For 
this reason the upper open end of the inner vessel, as clearly 
shown in FIGS. 5 and 6, is divided lengthwise of the apparatus 
into two parts by means of an upright partition 25, and the 
passages containing the incoming oil are covered by means of 
rooflike devices 34 which extend throughout approximately 
one-half of the lengths of these passages 36, the other half of 
these passages being open for the discharge of vapors 
therefrom. Similar roo?ike closures 35 are provided over the 
passages or channels 42 for the treated oil and, consequently, 
as will be seen in FIGS. 5 and 6, vapors from the untreated oil 
may pass to the open half of the top of the container 21 and on 
through mist-eliminating members 43 feet which form a roof 
on horizontal partition in the upper end of the inner vessel 21. 
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In the other part of the upper end of the vessel 21 at the other 
side of the partition 25, the roof 35 over the passages for the 
treated oil will be at the left of the partition 25 in FIG. 5, so 
that approximately one-half of the treated oil is ?rst closed 
while the vapors from the treated oil pass upwardly to the right 
of the partition 25. 
The roofs on the deodorized oil passages or channels are 

over only that portion of the passage under the incoming oil 
mist eliminator. Deodorizing oil mist under the roof is shielded 

I from rising into the incoming oil mist area. It must travel trans 
verse under the “shielded" passage to the opposite side of the 
vessel past the vertical center baf?e 25 where the passage is 
open to the deodorized mist eliminator. 
The arrangement of rooflike structures on the incoming oil 

is reverse from the deodorized oil and prevents incoming oil 
mist from entering the deodorized oil mist area. 
With this arrangement the droplets o? the incoming oil mist 

eliminators cannot contaminate the deodorized oil leaving the 
vessel. There is no problem with contamination from the 
deodorized oil droplets. 

I have also provided baffles within the passages or channels 
from both the incoming and the treated oil to force the oil in 
these passages to take the desired circuitous route. These in 
ternal baffles 29 extend crosswise of the passages or channels 
for the oil and are provided with limited openings 31 through 
which the oil may pass. For example, in FIG. 3 it will be noted 
that these ba?‘les are formed so as to provide for restricted 
flow of oil in the passages or channels, and this may be accom 
plished by providing notches in these baffles through which 
the oil may ?ow, or by making the baf?es slightly smaller than 
the transverse dimensions of the passages into which they ex 
tend so that they materially restrict the flow of oil and prevent 
some of the oil from ?owing more or less directly from the 
inlet to the outlet and thus avoid the treatment for removing 
odors or tastes from the oil. These internal baffles also 
prevents a stratified flow of oil with the flow in the middle of 
the passages at greater speed than oil in contact with the walls 
of the passages. 

It has been found advantageous to submit the outgoing oil 
during treatment to steam in the inner high heat exchange sec 
tion and consequently steam pipes 44 and 45, FIGS. 1 and 3, 
are provided at opposite sides of the inner vessel which are 
connected to branch pipes 46 and 47 which extend into the 
opposite sides of the vessel 21. The branch pipes 46 in the 
construction illustrated by way of example enter into the 
passages 36 and are provided with holes within the passages 
arranged at intervals to discharge steam in small jets upwardly 
into the oil. The other branch pipes 47 extend into the spaces 
42 and are provided with small apertures to discharge steam 
into the oil which has been treated and is moving toward the 
discharge pipe 33. 
The incoming oil which has passed into heat exchange rela 

tion to the treated oil is discharged from this part of the vessel 
21 through a pipe 48 and passes to the opposite or inner end of 
the high heat section of vessel 21, bypassing the outer end of 
such high heat section. Thus, it enters into a space between 
the end wall 49 and a partition 50 which together form a verti 
cal passage or space 51 for the oil. Another space or jacketed 
partition 52 is formed for passage of a high-temperature 
liquid, such as a liquid known by the term “Dowtherm” and 
which has a very high boiling point, without giving off vapor. 
Certain mineral oils or other liquids may however be used to 
provide a high-temperature fluid in the spaces 52 in this part 
of the vessel 31, this high-temperature liquid being provided 
through a pipe 54 with branch pipes 55 leading to the spaces 
52 through which the outgoing oil which is being treated 
passes. The “Dowtherm" or other high-temperature medium 
passes transversely through the plate heaters 52 and exits 
through pipes 56 connected to the manifold 58. 

Four of these plate heaters 52 are provided and the oil 
passing past these into the, channels or passages 51. reaches its 
highest deodorizing temperature. The outgoing oil then passes 
through channels or passages having three sets of plate heat 
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interchangers 59. These heat interchanger plates are con 
nected to a steam supply through the pipes 60, 60’ and 60". 
As will be seen in FIG. 3, steam from supply pipe 60 passes 
through its plate heat interchanger 59 and connects to the 
manifold 61. Steam from supply pipe 60’ passes through its 
plate heater 59 to the manifold 45 and steam from supply pipe 
60” passes through its plate heater 59 to the manifold 44. 
Steam from the supplies 60, 60’ and 60" is brought to a super 
heated condition after passing transversely throughtheir plate 
heat interchangers by absorbing heat from the oil in the 
passages 51, and thus the manifolds 44, 45 and 61 are now 
supplied with superheated steam. Just as the manifolds 44 and 
45 have branch pipes 46 and 47 with perforations inside of the 
vessel 21, the manifold 61 has branch pipes 62. 
The heated outgoing oil from the passage 51, after being 

heated to a high temperature by the high temperature liquid 
and after having given off some of its excess high temperature 
in the steam interchangers passes into an intermediate portion 
or section of the vessel 21 into a series of passages or channels 
65 which are open at their upper ends and in which the heated 
oil remains for a certain length of time in order to dispose of 
all or most of its gases or vapors which cause an unpleasant 
odor or taste. These passages 65 are open at their upper ends 
so that the gases or vapors are free to ?ow through the upper 
end of the vessel 21 into the vessel 20. The oil then passes into 
the low heat exchange parts of the vessel 21 and becomes 
cooled by the heat exchange action in this vessel so that it can 
be readily handled when discharged through the outlet pipe 
33. 
A drain pipe 67 is provided for draining oil from the ap 

paratus when the same is to be cleaned. 
It will be obvious that the apparatus described can equally 

well be incorporated in a circular body or vessel 75 of 
generally annular cross section and which is open at its upper 
end and can be incorporated in an outer vessel 76. The outer 
vessel may be provided with manholes 77 and 78 through 
which a person can enter the outer vessel for making adjust 
ments or repairs. One or the other of these manholes can be 
connected to an evacuator. The outer vessel may also have a 
drain outlet 79 in the bottom thereof. With this construction 
the various straight parallel plates in FIGS. 1~7 are now ar 
ranged in a circular form in the construction shown in FIGS. 8 
and 9. 

In this construction the incoming oil to be treated enters 
through a passage 80 leading to an annular space 81 and the 
oil which has been treated is discharged through the outgoing 
outlet 83 connected with an annular passage 84 between the 
outer wall of the vessel and an inner partition 85. Generally, 
the incoming oil flows in a horizontal circuitous annular path, 
while the outgoing oil flows radially outwardly in such path. 
The annular passages in FIGS. 8 and 9 may be provided 

where necessary with closures 87 in the form of walls extend 
ing between adjacent annular partitions. These transverse 
walls form the annular spaces into passages or channels similar 
to those shown in FIGS. 1-7. Where the walls 87 stop further 
?ow of oil in an annular passage, crossover members may be 
employed for this purpose. As will be seen in FIG. 9 in dotted 
lines and in full lines in FIG. 8, a crossover 82 connects the 
outer, annular passage 84 under the annular passage 84 to the 
next inner, annular passage 84. Like crossovers 82 are pro 
vided for annular passages 81, as seen in dotted lines in FIG. 9. 
As seen in FIG. 8, the bottom of the inner vessel 75 comprises 
a disk-shaped casting having double walls 88 and 88' provid 
ing a space 89. Vertical walls in this space 89 close it off to 
provide the crossover 82 wherever required. Each crossover 
82 may be provided with a drainpipe 82’. 

Since annular passages 81 and 84 are alternate passages, the 
incoming oil in each passage, after travelling around the 
passage in a clockwise direction, is stopped when it reaches a 
stop wall 87. It then descends into a crossover 82 and then 
passes up into the next passage 81 proceeding again in a 
clockwise direction. After passing through three annular 
passages 81, it passes through a longer crossover 82" into the 
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inner end of the innermost part of the vessel 75, the inner high 
heat section bypassing the outer end thereof, such section hav 
ing annular passages 90. Here the oil ?ows in a counter 
clockwise direction where stop walls and openings provide 
crossovers 91. The inner two cylindrical walls 92 are provided 
with the high heat medium in contact with and flowing annu 
larly through high heat plate interchangers 93 which heat the 
oil to its high deodorizing temperature. Also the next two walls 
92 are provided with plate interchangers 94 to superheat 
steam passing into and annularly through them. Oil then con 
tinues to flow via annular passages 84 in a counterclockwise 
direction by means of their stop walls 87 and crossovers 82, 
until it reaches the outlet pipe 83. Vertical baf?es 95 are pro 
vided in all of the cylindrical passages 81, 84 and 90, as is 
customary for reasons previously explained. 
A cylindrical wall 96 divides the outer low heat interchange 

or exchange section from the inner high heat exchange sec 
tion. 

Roofs 98 and 99 similar to the roofs 34 are semicircular and 
have their ends terminate alternately at vertical dividers 100 
diametrically opposite each other that divide the area above 
the roofs in the low heat section between the wall 96 and the 
outer end wall of the inner vessel 75. 
High heat medium enters the plate heaters 93 through an 

inlet pipe 104 and exits through an outlet 102. Steam enters 
the plate heaters 94 through an inlet 106 and after being su 
perheated exits through discharge pipes 107 in the bottom 
wall 88 and into the space 89. Throughout the bottom wall 88 
between the annular walls in the annular passages 81, 84 and 
90, are steam nozzles 110. These are welded into the walls 88 
and 88' and have openings 111 which allow the superheated 
steam to blow through small holes 112 in the head of the noz 
zles and upwardly into the oil in the passages. Thus from en 
trance to exit the oil is permeated with superheated steam 
bubbles. 

It will be understood that various changes in the details, 
materials and arrangements of parts which have been herein 
described and illustrated in order to explain the nature of the 
invention may be made by those skilled in the art within the 
principle and scope of the invention as expressed in the ap 
pended claims. 

I claim: 
1. A process for continuously deodorizing oil, such as 

glyceride oil, in a single vessel arranged in and open to 
discharge vapors from the oil into a vacuum chamber and in 
cluding an outer low heat exchange section and an inner high 
heat exchange section, said process comprising passing the in 
coming oil inwardly through said low heat exchange section in 
a circuitous path to the inner end of said high heat exchange 
section, passing the outgoing oil outwardly successively 
through said high and low heat exchange sections in a cir 
cuitous path, heating the incoming oil and cooling the outgo 
ing oil by counter ?ow heat exchange relation therebetween in 
said low heat exchange section, heating the outgoing oil to 
deodorizing temperature by passing a high temperature medi 
um through said high heat exchange section in heat exchange 
relation with the outgoing oil therein, superheating steam by 
passing steam through said high heat exchange section in heat 
exchange relation with the heated outgoing oil therein, and 
permeating both the incoming oil and outgoing oil with super 
heated steam bubbles by passing the superheated steam 
through the oil in said low and high heat exchange sections. 

2. The process of claim 1 including separating the vapors 
from the incoming oil from the vapors from the outgoing oil in 
said low heat exchange section. 

3. The process of claim 1 including restricting the ?ow of oil 
in said low and high heat exchange sections. 

4. The process of claim 1 wherein said vessel is of generally 
rectangular cross section, open at its upper end and includes 
an intermediate section arranged between said low and high 
heat exchange sections, said process including passing the in 
coming oil longitudinally inwardly through said low heat 
exchange section in a horizontal circuitous zigzag path to the 
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inner end of said high heat exchange section bypassing the 
outer end thereof, passing the outgoing oil longitudinally out 
wardly successively through said high heat exchange section, 
intermediate section and low heat exchange section in a 
horizontal circuitous zigzag path, heating the incoming oil and 
cooling the outgoing oil by counter ?ow heat exchange rela 
tion therebetween in said low heat exchange section, heating 
the outgoing oil to deodorizing temperature by passing a high 
temperature medium transversely through said high heat 
exchange section in heat exchange relation with the outgoing 
oil therein, superheating steam by passing steam transversely 
through said high heat exchange secton in heat exchange rela 
tion with the heated outgoing oil therein, and permeating both 
the incoming oil and outgoing oil with superheated steam bub 
bles by passing the superheated steam upwardly through the 
oil in said low and high heat exchange sections and in said in 
termediate section. 

5. The process of claim 1 wherein said vessel is of generally 
annular cross section and open at its upper end, said process 
including passing the incoming oil radially inwardly through 
said low heat exchange section in a horizontal circuitous annu 
lar path to the inner end of said high heat exchange section 
bypassing the outer end thereof, passing the outgoing oil radi 
ally outwardly successively through said high and low heat 
exchange sections in a horizontal circuitous annular path, 
heating the incoming oil and cooling the outgoing oil by 
counter flow heat exchange relation therebetween in said low 
heat exchange section, heating the outgoing oil to deodorizing 
temperature by passing a high temperature medium annularly 
through said high heat exchange section in heat exchange rela 
tion with the outgoing oil therein, superheating steam by 
passing steam annularly through said high heat exchange sec 
tion in heat exchange relation with the heated outgoing oil 
therein, and permeating both the incoming and outgoing oil 
with superheated steam bubbles by passing the superheated 
steam upwardly through the oil in said low and high heat 
exchange sections. 

6. Apparatus for continuously deodorizing oil, such as 
glyceride oil, and comprising a vacuum chamber; a single ves 
sel arranged in and open to discharge vapors from the oil into 
said vacuum chamber, said vessel including an outer low heat 
exchange section and an inner high heat exchange section, 
said low heat exchange section including means for passing 
the incoming oil inwardly through said low heat exchange sec 
tion in a circuitous path to the inner end of said high heat 
exchange section, said high and low heat exchange sections in 
cluding means for passing the outgoing oil outwardly succes 
sively through said high and low heat exchange sections in a 
circuitous path, said low heat exchange section including 
means for heating the incoming oil and cooling the outgoing 
oil by counter ?ow heat exchange relation therebetween in 
said low heat exchange section; means in said vacuum 
chamber and connected to said vessel for heating the outgoing 
oil to deodorizing temperature by passing a high-temperature 
medium through said high heat exchange section in heat 
exchange relation with the outgoing oil therein, means in said 
vacuum chamber and connected to said vessel for superheat 
ing steam by passing steam through said high heat exchange 
section in heat exchange relation with the heated outgoing oil 
therein, and means in said vacuum chamber and connected to 
said vessel and said steam superheating means for permeating 
both the incoming oil and outgoing oil with superheated steam 
bubbles by passing the superheated steam through the oil in 
said low and high heat exchange sections. 

7. The apparatus of claim 6 wherein said vessel includes 
means for separating the vapors from the incoming oil from 
the vapors from the outgoing oil in said low heat exchange sec 
tion. 

8. The apparatus of claim 6 wherein said vessel includes 
means for restricting the ?ow of oil in said low and high heat 
exchange sections. 

9. .The apparatus of claim 6 wherein said vessel is of 
generally rectangular cross section, open at its upper end and 
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includes an intermediate section arranged between said low 
and high heat exchange sections, said low heat exchange sec 
tion including means for passing the incoming oil longitu 
dinally inwardly through said low heat exchange section in a 
horizontal circuitous zigzag path to the inner end of said high 
heat exchange section bypassing the outer end thereof, said 
high heat exchange section, intermediate section and low heat 
exchangesection including means for passing the outgoing oil 
longitudinally outwardly successively through said high heat 
exchange section, intermediate section and low heat exchange 
section in a horizontal circuitous zigzag path, said low heat 
exchange section including means for heating the incoming oil 
and cooling the outgoing oil by counter ?ow heat exchange 
relation therebetween inn said low heat exchange section; 
means in said vacuum chamber and connected to said vessel 
for heating the outgoing oil to deodorizing temperature by 
passing a high temperature medium transversely through said 
high heat exchange section in heat exchange relation with the 
outgoing oil therein, means in said vacuum chamber and con 
nected to said vessel for superheating steam by passing steam 
transversely through said high heat exchange section in heat 
exchange relation with the heated outgoing oil therein, and 
means in said vacuum chamber and connected to said vessel 
and said steam superheating means for permeating both the 
incoming oil and outgoing oil with superheated steam bubbles 
by passing the superheated steam upwardly through the oil in 
said low and high heat exchange sections and in said inter 
mediate section. 
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10. The apparatus of claim 6 wherein said vessel is of 

generally annular cross section and open at its upper end, said 
low heat section including means for passing the incoming oil 
radially inwardly through said low heat exchange section in a 
horizontal circuitous annular path to the inner end of said high 
heat exchange secton bypassing the outer end thereof, said 
high and low heat sections including means for passing the 
outgoing oil radially outwardly successively through said high 
and low heat exchange sections in a horizontal circuitous an 
nular path, said low heat exchange section including means for 
heating the incoming oil and cooling the outgoing oil by 
counter ?ow heat exchange relation therebetween in said low 
heat exchange section; means in said vacuum chamber and 
connected to said vessel for heating the outgoing oil to 
deodorizing temperature by passing a high-temperature medi 
um annularly through said high heat exchange section in heat 
exchange relation with the outgoing oil therein, means in said 
vacuum chamber and connected to said vessel for superheat 
ing steam by passing steam annularly through said high heat 
exchange section in heat exchange relation with the heated 
outgoing oil therein, and means in said vacuum chamber and 
connected to said vessel and said steam superheating means 
for permeating both the incoming oil and outgoing oil with su 
perheated steam bubbles by passing the superheated steam 
upwardly through the oil in said low and high heat exchange 
sections. 
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and that said Letters Patent are hereby corrected as shown below: 

Column 

Column 

Column 

Column 

Column 

Column 

2 , 

2 I 

3 I 

3' 

4 i 

4 I 

line 

line 

line 

line 

line 

line 

74, 

75, 

24 , 

37 , 

46, 

61, 
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