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The present invention relates to a process for the manu-
facture of hydrogenated fatty materials and has to do
particularly with the preventing of, or the retarding of,
the development of the characteristic odors of hydrogena-
tion- during the hydrogenation of such materials. The
‘process of the present invention produces hydrogenated
fats and oils of improved odor and flavor stability, par-
tlcularly with respect to that phase of stability known as
reversion.

In the hydrogenation of fats and oils there are usually
developed characteristic odors which are undesirable
and are commonly referred to as hydrogenation odors.
These odors are generally developed during hydrogena-
tion regardless of the type of oil treated. The hydro-
genation odors may be successfully removed by deodoriz-
ing which is a process of steam distillation under high
vacuum but the deodorized oils may still have undesir-
able flavor stability depending upon the type of oil
treated. For example, soybean oil although deodorized
to an acceptable odor and flavor may in a short time
revert or develop undesirable odors and flavors.

An object of the present invention is. to provide a
process for the treatment of fats and oils whereby during
hydrogenation the development of characteristic hydro-:
genation odors is substantially avoided. :

. Another object of the invention is to provide a process
for the production -of hydrogenated oils which are sub-
stantially free from hydrogenation odors and which have
improved flavor stability.

It has been customary heretofore to subject fats and
oils to hydrogenation without using any particular pre-
treatment to ‘avoid or reduce the development of hydro-
genation odors. Although odors developed during hydro-
genation may be removed by deodorization, the resulting
oils often show undesirable flavor stability and certain
oils, such as soybean oil particularly, tend to develop so-
called reversion odors and flavors in a relatively short
time,

The usual treatment of fatty oils includes such steps
as refining with alkali and bleaching with fuller’s earth.

Fats and oils intended for hydrogenation have also been

occasionally deodorized prior to hydrogenation but the
method of handling the oil subsequent to the: predeodor-
ization has been carried out in such a manner that any
beneficial effects on the suppression of the development
of hydrogenation odors have not been realized. In ac-
cordance with the present invention the aforesaid steps
of pretreatment may ‘be used and in addition the fatty
material to be hydrogenated is subjected to special han-
dling subsequent to the predeodorization and prior to the
hydrogenation whereby the development of hydrogena-

tion odors in the hydrogenation step is substantially’

avoided.

We have found that if oxidation can be prevented in
the interval between predeodorization and hydrogenation,
the resultant hydrogenated oil is substantially free of
odors. - Also an oil treated in such a manner has been
found to be substantially nonrevertible and will retain
its bland flavor for long.periods in storage. The exact
reason for this is not known but the theory is that the
refined fatty oils contain a mother substance which, upon
oxidation, gives a reactive volatile 'substance which may

10

15

20

25

30

40

45

60

55

60

(1}

70

- characteristic of hydrogenating vessels.
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or may not be odorless. - However, this reactive volatile
substance upon hydrogenation produces the typical odors
associated with hydrogenation. - These odors are consid-
ered to be directly related to reversion and if inhibited
in accordance with our invention, an oil which is substan-
tially stable and nearly bland in ﬂavor and odor, is
obtained.

In order to avoid oxidation it is necessary to adequately
protect the oil from air during the deodorization and
hydrogenation steps. .. Several different methods may be
utilized alone or in combination to protect the oil from
oxidation, namely, maintaining a sufficiently high vacuum
on the oil, supplying a blanket of inert gas to the exposed
surfacce of the oil, carrying on the deodorization and
hydrogenation in the same vessel; and through the use of
low temperatures. Theoretically there should be: no
odors present at all upon hydrogenation of the oil. How-
ever, if there is present a certain amount due to short-
comings with respect to technique, it may be deemed
advisable to follow the hydrogenation step with a second
deodorization step.  This second deodorization step does
not affect the reversion ability of the oil as the oil has
already been made substantially nonrevertible by protec-
tion of the oil against oxidation, but this added deodoriza-
tion will remove any odors which are due to the hydro-
genation treatment itself.

More partlcularly one method of carrying out the in-
vention is to protect the oil from' oxidation during the
interval between deodorization and hydrogenation. For
example, the predeodorized oil may have a blanket of
inert gas supplied thereto for the purpose of protecting
the exposed surface of the oil from oxidation. In the
alternative method a sufficiently high vactium may be
utilized during said intérval with the result that no oxida-
tion will take place.

According to another modification of the invention, the
oxidation or deterioration of the oil in the interval be-
tween -deodorization and hydrogenation may be avoided
by promptly hydrogenating the oil after deodorization.
A convenient method of conducting the hydrogenation

immediately after deodorization ‘is to perform both steps

in the same apparatus. Thus, the oil may be deodorized
in a modified hydrogenation vessel by the usual method
of passing steam through the oil at a high temperature
and undeér a high vacuum. When this process has been
carried on suﬂic1ent1y long to obtain a perfectly bland
oil, the steam is cut off, a suitable nickel catalyst is intro-
duced, and hydrogen is infroduced into the vessel. . The
vacuum, of course, is broken by the introduction of hydro-
gen and when the oil is suitably agitated or stirred the
hydrogenation process takes place. This process may
thien be controlled in the usual fashion. With such a
process the vessel is modified to the extent that sufficient
head space is provided, as in a normal deodorizer, to
allow for splashing of the oil without excessive carry-over
or entraining. . Vacuum equipment is provided such as is.
common to the operation of conventional deodonzers
A means of agitating the oil is also provided which is a-
A steam dis-
tributor is also a part of this vessel, such as is charac-
teristic of conventional deedorizers.

According to a still further modlﬁcatlon the oil which
has been predecdorized may be cooled while continuing
the deodorization process consisting .of -passing steam
through the oil under a_high vacuum. -~ This cooling
process -iscarried - on .to a point where dangers from
oxidation are averted, for example a temperature between:
about 150° ‘and 130° F., and. preferably below 140° F..
The oil may now  be: removed from the deodorization
vessel in the presence of air, pumped quickiy to the hydro=’
genating vessel, and hydrogenated with the use of palla-
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ditisie as a catalyst with temperatures not exceedmg 212°
F.- These lower temperatures are- such as~ to' protect-

the cil so that when it is hydrogenated under these condi-
tions the chatacteristic odois of hydrogenatlon are sub-
stantlally avoided.

A still further modification’ of this invention is the
protection of ths oil' between the . steps of deodorization
and hydrogenation with a blanket of inert gas.- THe'usé
of- such a material for protectlon enables the invention
to be carried out in two pieces of equipment, a’ conven-
tional deodorizer and a conventional hydrogenator, and
permits hydrogention at high temperatures with the use
of the conventional nickel catalyst: In- this modifica-
tion' the oil- is deodorized in- a- convéntional- deodorizer
by passing stean through the oil: at temperatures of 400°
F. to 470° F. under a ‘high' vacuuin' until the oi! is sub-
stantially fre¢ from: odor and flavor, 3-6 hours usually
being: necessary. The temperature is therd reduced to

380° F., the steam is cut off, the-vacuum- is broken- with-

mtrogen ‘anid: the' oil is drawn into the: hydrogenator
which has been protected with an atmosphere of: mtrogen
through a line protected in the ‘same fashion. The man-
ner of drawing. the oil from one vessel to another is
carried out by a difference in pressure obtained by draw-
ing a-vacuum on the hydrogenatmg vessel. As soon as
all of the oil has been drawn into’ the  hydrogenating
vessel, nickel catalyst dlspersed in odor- and- flavor-free
oil is added, hydrogen: is admitted to the vessel,- and’
hydrogenatlon carried on by agitating: the oil'in the usual
manner.

The following examples are considered. illustrative of
the process but are not to be construed as limiting. the
invention’ thereto:

Example 1

A batch of refined bleached soybean oil was steam
deodorlzed at 400-470° F., for 4-5 hours'in a modlﬁed
hydrogenator Nickel catalyst was 1ntroduced into ‘the
vessel after cooling the deodorized oil to 350-370° F.,
and the hydrogenation followed under 0-10 pounds hy-

drogen pressure to a Zeiss butyro refractive index of °

41.0. The oil was then cooled under vacuum to below

140° F. and filtered. Only traces of odor and ﬁavor'

were detected in the filtered oil, these being edsily re-
moved by post deodorization with stéam for % hour.

Intermlttent steps in the processing were carried out with

the oil in a sealed vessel under a blanket of nitrogen.
The same technique described above may be applied to.
Tow temperature hvdrogenanon using a palladium cata-
Iyst.

A sample of the same oil was hydrogenated without
The oil, after. filtration,

predeodorlzanon as a control
possessed cons1derable ﬂavor and odor characterlstlcs of
Hardened soybean oil, but after 5 hours deodonzatlon at

390-410° F., the oil- was odorless and bland in flavor..

The ﬂavor stability of the’ control was then compared

to that of the above descnbed predeodorlzed oi] by in-

cubaung the samples in an oven at 140° F. After three
days incubation, the control’ had deteriorated noticeably,
now having the’ typical so-called reverted flavor, while
the sample representing the predeodorized oil recelved
the 'same flavor’ rating that it had received before mcuba-
tion, 1nd1catmg no-flavor deterioration.

Example b4§

A batch of refined bleached soybean- oil: was® stedm
deodorized in glass equipment for 5 hours at 445° F
After deodorization, the oil was hydrogenated 1mmed1—
ately to a Zeiss butyro refractive .index of 41.2 in glass
apparatus- at atmospheric pressure and 190-210° F. with
a'palladium on charcoal catalyst. After-cooling'to below
140° . under-hydrogen and removal of the catalyst, the

oil was odotless and almiost bland; Complete blandness-‘

was -obtained by post- deodonzatlon at 390—410" F. for

v3:-hour.-

- Ascontrol hardened: in’ the” same’ manner w;thout"» pre--
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deodorlzatlon and Protection against oxygen possessed

the “strodg flavor “and” odef characteristic of HydrogeH-
ated soybean oil. The control was deodorized 5 hours
at-390-410° F.

After incubation of the oils fof 1 week at 120° F., the
control had- reverted. and' was uiiadceptable” for: us¢ in
edible: products;- whlle the samiple representing: the- pres
deodorized oil' was alriost bland, and possessed no-odor
or flavor charactenstw of 1everted soybeati ail.

Exdmiple 1T

A sample of refined bleached cottonseed oil was steam
deodorized at 445° F. for 4 hours. Immediately after
reémoval: from -the deodorizer, the oil was hydrogenated
in*an iron converter to‘a Zeiss butyro refractive index’
of 40.3 using palladium catalyst at 200:210° F. and 5
Ib. hydfogen pressure. The hardened oil had no:odor
or flavor ‘characteristic -of hydrogenation and, in' fact,
was- almost bland. - After ‘post déodorization for 1% hour
at 390-410° F. the oil- was’ stable in flavor for 6 ‘days
whenstored'in‘an oven-at 120° F.

Example 1V

A batch of refined bleached linseed oil was prede-
odorized at- 450-470° F. for 4-5 hours. Irnmedlately
after removal from the deodorizer, the oil was hydro-
genated to d Zeiss butyro. refractive index of 43.2 in stain-
less steel- apparatus with a nickel catalyst, at 360-390°
F. and 25 Ib. hydrogen pressure. The resulting oil was
practically devoid of hydrogenation odor. After filtra-
tion," the oil: was post deodorized for 3 hours at 390° F
The' bland' product’ was stable in flavor for 1-2 days at
140° F..

Another batch .of this linseed oil, hardened in the
same. manner without predeodorization and protection
possessed- a-very strong hydrogenation odor, almost iden-
tical-to that- of hardened soybean oil. After filtration;
bleaching, and deodorization for 5 hours at 390-410° F.,-
the oil was: odorless, but reverted rapidly in the mouth
leaving: a bitter metallic after taste. Only several houts
at 140° F. were required to completely revert this oil,

Example V

Refined bleached whale oil was steam deodorized for
3 hours-at 445° F. to blandness. After hardening to a
Zelss butyro refractive index of 42.0 with mckel cata-
lyst at- 370—390° F. and 20-30 1b. hydrogen pressure,
the oil possessed only slight odor and flavor. Removal
of the catalyst followed by post deodorization for 1 hour
at 445° F. resulted in a colorless bland oil that was
stable for approximately 3 days at 140° F.

A: control batch hydrogenated similarly possessed an
intense hydrogenatlon odor and flavor. After decdoriza-
tlon of this oil for 5 hours at 445° F., it was stable for
only 1—-2 days at 140° F. When stored at room- tem-
perature the control reverted in two weeks; but the pre-
deodorlzed sample was. almost bland after a month,

Obv1ously, many. modifications and variations of the
invention as herelnbefore set forth may be made without-
departmg from the spirit and scope thereof, and there-
fore only such:limitations should be imposed as are indi-
cated in-the. appended: claim.

We clalm

A method for retarding the development of character-
istic odors of hydrogenatlon in hydrogenated fatty mate-
rials, “which comprises steam: deodorizing said fatty
material prior to hydrogenation thereof; supplymg a
blanket of inert gas thereto subsequent to deodonzatxon_
thereof, whereby non-coxidizing conditions exist; and
thereafter, subjecting said material urider such conditions
to, hydrogenatlon :
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