e are: capable of adding on hydrogen ‘at'their points -
~itvof unsaturationor -ethylene ! linkages whereby

ebsorbs is direot]y proportional to the drop in
'?iodine va.lue of the oil the 1odine velue being;'"”“i

!.gg-a.re changed to the corresponding end more com-"
}.i :jf€.;?_§ji;f;sz?jz;f’?iéﬁ%ipletelsf ‘'saturated acids,’ which. causes the  con-.
"1y sistency of the fatty oils to progresswely epproeohé "

; :;.;';.;é?'npon the amount of hydrogen a:‘dded

20
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This invention rela.tes to the treatment of or-

;'g;;;;gfganio compounds ‘of ! ‘the oleeginous type e.ndr*-"
b ;jmore perticulerly 10 the hydrogenation of vege-'
-k table: oils' ¢ontaining: glycerides ‘or esters of set-_”
'*iéifure.ted end unsaturated fatty acids.: |
Ll I6 s common' knowledge that the glyeerides
-.:.i;_fiend other’ esters of the unsdturated fatty aclds

~they: beoorne niore or less saturated,’ depending;}
The'

tion under well-known stenderd eonditione

. 'presence of catalytically active metals, mixtures
of’ metals or: readily reducible selts of the same.

jf;ﬁﬁi?’?ﬁii.?iiiiéj@igf?iflé?if??thet which is desired.

a0 _
jiig;j:;;aif’-;ei,.:;:'!-;gff{fifeombinetion as: estere in'‘the: fatty oils have: in.

Linolio noid with two bonde of unsaturetion_ 484 .
i rOlele actd with one: bond of unsaturetion___s,j

'ff:_ﬁ-?}:?i{;j:igi:.:;;ﬁSnturated ncids With no bonds of unseture.— s

e -fsififgood example since it contains in: its. oompositionf
| -f';"'{"--.:::-i-fiifatty a.eids of four different degrees of saturation 5

<-{llustrate this, we may consider linseed oil as a --"-r':'fniokel in ordinary; ca.talysts

.. "‘as-follows,: the ‘analysis ehown being representa,-’;j,
“jii@.;tive of en everage se.mple RN )

" “used “means ‘and ‘methods, ‘the linoleni¢ -acid -\
-fgffi“tends” to ebsorb the hydrogen 1n preferencej_,-s-zs

|,a-'

ey "Inext degree of seturetion Whioh 1s linolic When

most of the linolenio hes ehanged the linolio- .

{'._-'??ij'f_ever, from the standpoint of the ﬂnel edible prod--l}-'ss_; :
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William J. Paterson, Chestnut Hill, ‘Mass., a.ssign- B
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“«timony,: bismuth
5 0 o

9 1 -chemical analysis. .

When en oil of the ebove oomposition is oete-—i‘-?; 3'
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ent in the oil oontinne to edd on hydrogen toﬁi :
-‘become olelc ‘acid .which ‘possesses -only ‘one un-
~.-saturation, which in ‘turn proceeds to: addon
- hydrogen to become fully setura.ted when most;fﬁ;‘------' Ll
o -';_jof the linoli¢ acid has changed. T
~Although there is.this: “tendenoy” towa.rd pref-' [
"-'i:_erential hydrogenation of. the more unsaturated = -~ - - ]
‘bodies, in actual practice the hydrogenation does - .~ |
- not: oceur in the :above: deseribed ideal stepwise . -
This ----- As: believed to: be - due. Jargely to"-'{lD;.,ﬁ;f}'_-_--.f_'I-.';-:“

| :'certain oheracteristios of the cetelyst and. hydm...;. CeE AT
“'gen-gas that are: commonlr used ‘the ‘effects of |
 which modify ‘and in- many. cases substantially .

mnnner

~invention; as. will' be apperent from the desorip-'
-."j_tion to follow.,,_,:_,:._ﬁ_:_ I

-eliminate: this: general ‘tendency toward prefer-. . .
-;..__:;;entiel hydrogenation.  The desired- characteris- 35
-~ tics -of the hydrogen gas are disclosed in my = = §
joint application ‘Serial No. 723, 838, filed May R I

Hydrogenation of fntty ‘bodies, ‘such: as: vege-}-}f "
teble oils, is usually: eccomplished at ‘elevated:
temperetures and pressures, andiis bronght about

by contacting the oils with hydrogen gas in the

1934, The desired type of catalyst forms anim- |
portant. pert of .the subjeet matter of the present ...

. One of the usual methods of prepering nioirel'?'fﬁl-ff:-:ﬁ?'i‘.f_:"fff*j'?f?"',;.5"?-"i R

- -in ‘them such substances as copper, cobalt, iron,
-33.1 " sulphur, silicon, carbon, manganese, arsenic, an- -
zine, ‘phosphorus, and’ traoee ST
" of .impurities not usually found by ordinery;;e:-s‘f"-'”- Lo
I have found that some of S
- these: substances heve deleterious effects upon Gl
thie selective properties of ‘the. hydrogenetlonﬂﬂf::-
sf"f:;'g{-s'fg;ﬁ';i;'gf-f;'55;5"1y1;1ca,11y hydrogenated employing the commonly - .;_:i.eetelyst and thereby prevent the desired step- L AR
- :wise hydrogenation. .
'Under the usual hydrogenating conditions em-—:'_._'_l I SR
:.;i%-;:z::;;-é?r;;';;;f:--jij'E:if%f-to the other unseturated aoids i e linolic and--_:if.-}';-ploying these ordinery catalysts there is. prag- ..o
- tically always & certain: amount of the more com- =~ T
- pletely saturated acids. formed: before. the highly;:j SRR
‘unsaturated acids have been eliminated. How- . - = ¢

sulphates are subsequently reduced to sulphides =~ =
Crand it.is common to find. 1%-—-—2% of sulphide Qf_;'l_',i; ST ERER N
By a number: of tests. whioh I heve performed S
I have found that the presence of nickel sulphide .~ 0
~is undesirable: since it accelerates the. formetion_;;jﬁ R
' .of iso-oleic acid. I ‘have also found . that. com~ G
I Percent:.--'?.:%ja’merciel nickel: sulphates commonly have present 40 -
f'.fff,;j:f:"?é;;?5:?.;'5;;';;;%Linolenic aoid With three bonds of unsetu- i

:.i'hydrogenetion catalysts is to precipitate a read- |
During such hydrogenation process,: “the unsat- - .ily-reducible salt of. ‘nickel; such as the.carbon- = =
urated fatty acids present as glycerides or -esters . -ates, hydroxides, etc., from. a solution ‘of commer-”'?""' 5

¥ 25 ::.':f .
- “clal-nickel: sulphate .

When prepered by this- . oo o7
;method the catalyst contains not only the sub- -
" stances other than nickel derived from the nickel = . |
. salt-and the precipitant; e. g, commercial soda . .

- The ‘most unsaturated fattr ecids present 1n'5':=;:=;-:;ash ‘but contains also: varying amounts. of ab-

50
e - ‘sorbed sulphates, depending on the thorough_ RS S
Lo general, a “tendeney” to become: changed to acids - ness. with. which the precipitate is washed.- These =~ - .
s of -hhes next degree ‘of: saturation before: those in: - RN

< 14 “turn ‘commence to combine with- hydrogen.. To
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“result was

uet it h of extreme importance that the con-.
" ditions of hydrogenation be. such that the oil
abeorbe the hydrogen in as nearly as possible the

cenhed oils, ‘it is essential that the above men-

- tioned more hlghly unsaturated acids; e. g., in--

olenic i.nd llnollc be hydrogenated as completely

o g Mble m l.t h t\he glmndﬂ Of theﬂe aclids
o e .lo that are prone to oxidation and accelerate rancid-
" "7 fty in the fat. For many years attempis have
" and other components that normally adversely
,_-_eﬂect the selective characteristics of the catalyst.

TS0 0 -been made to. obtl.ln the ideal hydrogenation,"
e ['-_--i.:j_; “supre, by hydrmnatlne at comparatively high .
e temperatures, since the latter tend to suppress the
185 formation of fully saturated acids and thereby
tend to prevent the product from becoming un-
- duly hard before a sufficient degree of hydrogena-
-tion of the highly unsaturated acids is attained.
Another attempt to produce this desirable result .
-consists in increasing the amount of catalyst used -
_{for effecting hydrogenation.. Unfortunately, the
~use of these relatively high. temperatures and
excessive: amounts of catalysts, ‘although  bene-
“ficial from the standpoint of reducing saturation
- of the: h.lcher molecular - weight acids has an
i-}extremeur deleterious effect in. other Tespects
‘when the ordinary types of catalyst are employed,
| pert:lcule.rly in that-the formation of hard isom-.
“erides ‘of oleic. acid -is' increased. ‘The  latter
“render the product hard and brittle before it is
amﬂelently hydmenated to insure lts keeping
- The enet comnolltlon ot these momerldes of'.
-oletc acid; eol]ectlvely called 1so-oleic acid, is still
It i belleved, however, that their
‘formation 1s caused by s shifting of the double
‘bond in: the carbon chain of the molecule and also -
by stereoisomerism of ‘oleic acld to elaidic acid. -
mdrogenated metahle olls  containing large
‘amounts of iso-oleic acld ‘make poor shortenings,
being brittle and non-plastlc with resultant infe-

_rior. baking properties. .

“Until the present lnventlon, it has been found

'i:{'neeemary to effect & compromise with regard to
- the hydrogenatlon ‘conditions used. The usual
the" production of & fat' containing
oonslderable amounts of overly: hard components
. or-else_one which was 80 incompletely saturated
“with hydrozen thn.t it dld not have good keeping
; qmu t.l 63 ...... '_.
‘One object ot my invention 1s to provide a -
_method and means for producing an improved
E R ;_;;;_:_5_;;.-- edlble product by the hydrogenation of vegetable_

.--..-

ideal preferential manner, as will be shown below.
In the manufacture of edible fats from hydro-

“above, such as sulphur; arsenic, iron, ete.
'As has been indicated, catalyst is made by preclpltating electrolytically |
‘the. ‘amount of iso-oleic aclid formed. may be
“limited by employing reduced amounts of catalyst
_;;and Jow: hydrosenatlnc temperatures, but these -
“conditions have been shown to give: mediocre
- selectivity of hydrocenttion with the- consequent
“formation of undesirably large: amounts.-of” the
‘normal saturated acids’ of- high melting: point.
“The shortening resulting from oils so processed
- cannot -be finished satisfactorily to give the most
'_‘.idulrable characterlstlcs and also is difficult. to
‘digest. The use of high temperatures tends.to
:fluppreu the formation of large amounts: of the
‘saturated fatty substances. - Thus, although there
may have been some advantase in the use of
“higher temperatures ‘the
temperatures in increasing the formation of the -
-isomerides’ predomlnates and the final result is 8

'é-i‘;._'product having very poor characteristics. -

adverse effect of such

Another object of my lnvention is to provide a
method for produclng lmproved edible fats from
75 veceteble olls by eelectlvely hydrocenatinz the oil

1n the presence ot a hydrogenation catalyst of
such a nature that the highly unsaturated fatty

acids and glycerldes originally present in the oil

are sufficiently saturated to render the final hy-

~ drogenated product stable against rancidity and
“oxidation, and the formation of undesirable solid

saturated and unsaturated fatty acids and glycer-

idesis so minimized that the final product will not

,be excesslvely hard.. ;
- A further-object is to provide a seleetlve hydro-
Renation catalyst free from sulfates and sulfldes

In accordance with my invention I have dis-

=-'covered that the catalyst and particularly some of

its commonly associated substances play an im-

 portant part 4in the desired selective or step-by-

step hydrogenation. of fatty oils and in suppress-

- ing the formation of iso-oleic acids, a fact which,
as far as I know, has not-heretofore been realized.

I have found that different catalysts, even though

‘they are-made of the same metal, for example

nickel, have varying 1ntrlnsic or speciﬂc properties
in controlling the course of -the hydrogenation

 reaction, these. propertles being independent of

their activity or amount used. It is not yet fully

understood why this occurs and I therefore do not

- wish to.iimit my invention to any theory of opera-
tion, although the.various tests that I have per-
 formed indicate that the troublesome side reac-
- tions which occur during the hydrogenation proc-

ess are to a great.-extent due to certain compo-

nents normally present in the ordinary catalysts.

Some:of these.components are listed hereinabove.
In accordance with my- lnvention I have pre-

acids, from  electrolytic nickel. This catalyst is

: substantially free from sulphates, stilphides, and

the other undesirable  substances mentioned

nickel -hydroxide by passing direct current

| _through a cell using nickel as the anode and using
‘an electrolyte consisting of. the dilute solution of
..an-alkall salt of a weak acid such as acetic acld.
~Other known methods of forming a precipitate
“electrolytically may be used. It should be noted
that I avoid the possible presence and introduc-

tion of substances which I have found destroy the

‘actual " selective -character of the catalyst as.

pointed .out above. - The resultant hydroxide is

‘reduced with hydrogen free from all sulphur com-
- pounds or ‘other contaminating substances. I
 preferably use for reduction of my hydroxide the
“treated hydrogen disclosed in my joint applica-

tion Serial No. 723,838 flled May 4, 1934. The
reducing operation to make the nickel catalyti-

cally active is preferably carried out by heating
‘the prepared nickel hydroxide to 300--500° C. in
@& current of previously treated hydrogen. The

activated niekel thus formed is now in suitable

‘form for use as a hydrogenation catalyst for the

selective hydrogenation of vegetable oils into the

-improved - edlble fats in accordance With this

invention

10
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.pared my desired selective catalyst, which is also
capable of suppresslne the formation of iso-oleic

- This

- This type of 'catalyst is substantlally Iree from

'.sulphides as well as the other deleterious sub-
_stances which have prevlously been present.
~ tendency of these substances previously present
-Inall hydrogenating catalysts to inhibit selec-
| .__-tlve hydrogenation and their tendency to cause
‘the formation of iso-oleic acid was apparently
‘not noticed. I have found, however, that even

The
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minute amounts ot these substanoes will sup- 75




. “dried cake 1s then pulverized and heated to 400°
' C.in a furnace through which is passed & rapid = ©'¢ic, and 81.7 % saturated acids.
/" stream of dry hydrogen preferably of the treated ,Hi:j::__. o
 type disclosed in my. joint application referred

. ‘to. above, . ‘The reduction with hydrogen.is car- -

"' 'The catalyst s used in proportion of about vsth 'from the chemical supply houses. *

.5'?{;'@.:5'51:5'??5:.;'; of 1% by weight oi' nickel tc the weight oi the o
*5?011
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=-;:;;;§-amounts :
- One of: the practical advantages oi' elcctrolytic;:
i;;nickel is that it 1s & cheap source:of very pure.

“nickel.: Electrolytic nickel very rarely runs: below - _;l?f-.;:selectivity of the hydrogenation of

199.5% purity, including cobalt, the 0.5%. impur- -

.......

:-;-f-'-be given a carrier or support oi' inert material .
- suchas: diatomaceous earth or lriesclguhr but in~
“the event that such a support is used, extreme.-i .
;:r:y;fj.ii;;ff-;ij}-?-.??fjcare must be. taken :that. 1t does not’ contain.s,__;_;;”
?f*":'-'ff:ﬁ*iii:iézfiirfé-harmiul impurities which would rnodiiy the se-

i‘ormation of. iso—cieic acld. Although this t.vpe_- - -on. cooling to different degrees of hardness, de-.
“pending” largely upon the eﬁectiveness of the
catalyst In suppressing the formation of satu-
“rated acids and' iso-oleic “acids, the amount of
.solid- acids formed 'being indicated by the con-

-- gealing or solidification point

,;of catalyst usually possesses good activity and

:-f':ﬁeﬁccts a falrly rapid reaction, this property is
‘only incidental to my selective: catalyst. . In fact,
“some of the most mildly active kinds of catalysts
“have been very .effectivein bringing. about the
.f;.;;lpreicrred type of. hydrogenation reactiop. while-
_some ordinary: catalysts although extremely ac-
“tive, possess very poor selective action and ac-
“celerate the formation of isomers of oleic acid.
It is believed that this is due to the presence
“'of some or all of the commonly associated com- . .
“ponents mentioned ahove, even though they are
-fjpresent in minute amounts, "

I have also found that a highly desirable se-'—
R composition

:35 8% saturated acids

“ of acld -washed infusorial, earth are. suspcndedfﬁj;_”‘f-f--.___
- in a solution of 100 parts C. P. nickel nitrate and |
R 000 parts, distilled water maintained at a tem- ;".'?-j"mercial nickel sulphate by well-known methods

55 perature between 60 and 80° C. The solution '

-ﬁ;lective catalyst may be made by the following -
- method, an example of which is given. 200 parts

“.of, 450 .parts. anhydrous C, P. sodium carbonate

“and 5,000 parts- distilled water are added very - guhr..

-};;-e'slowly with violent agitation.

Js collected on & fllter and thoroughly Washed . 5'f conditions, using this catalyst, had a congealing --60';.. % o
e o __'_j-r-;;'?point of 28.8° C. and-was. composed of fatty acids - -
" after which 1t 18 dried in an oven'at 110° C. The in the following proportions: 9. 9% lin olic 58 4% .

_with distilled water. until free from soluble salts .-

IR RIS A 2,123342 LT T
;:-j;}:press or destroy thc dcsired selective hydrogena-"?j'_ fi;ff"'modii'ying action on their exceptional properties’“ff; 2 )
‘tlon " effects and prevent the ‘formation: of the: and tend to make the hydrogenation reaction . .
‘superior’ hydroeenated fats characteristic of thjs:;;-}:f-,-r-;non-selective and increases the formation of iso- =

.;J;finvention Apparently previously the eﬂect cfff._-_

. fates, . sulﬂdes

It is very important that my new catalysts;{:_: ~ stances.

- oleic acid. A very effective: method and: means='5?ff-'53_'.'.':'_37,-::Ei,f?
-~ of purifying the hydrogen gas'is dcscribed inmy g
all '?-"-Q'_-.-;.co-pending Joint’ application, supra.

‘In order tO illustrate thc © mn para tive ability@ﬂf;ffi:“'?’ . - S

;a;;-inch with an ‘amount ' oi’ catalyst under test -

- In the four iollowing examples I hydrogenatedf'_fi
- the oil toa oredetermined lodine value, which as
~shown above; ‘measures the degree of saturation
‘When 'all the tests are carried out to the same
" degree of saturation, e. g., 67.5 lodine value, an
-_-;,;.,_snalysis of the hydrogenated samples will meas-
‘ure to what extent the reaction has been' selec~
tive - and ‘how ' much iso-oleic acid ‘has ‘been
;g;;formed ‘The cottonseed oll ‘used in ‘each of
- these tests had an original iodine value of '107.7
‘and was: composed of glycerides of fatty acids
~in the following proportions :50. 9% linolic 22.1% o
“oleic, and 26. 4% saturated acids ‘SBuch an‘oil'is 0

E’:mmple 1

14,1% linolic 50 1%

------

E:i:ample

;) ardiscd reaction whereby 2 kilograms of cotton-:,;-;'lga R R
“seed oll are hydrogenated at a: temperature of - ]
- 150° C. and & ‘pressure of 20 pounds per square
~hydroxide, but satisiactory results can be ob=- |
“tained also. by dissolving the nickel in nitric acid';;fj-f:'l"equivalent t0 0.10%, of the weight of oil, as nickel.
and: precipitating the nickel, as nickel carbcnate,j"-'
~with soda ash. ‘Another advantage of electro-
<lytle precipitation is'that it ‘may be carried out -
‘with very dilute electrolytes so- that subsequent-fj_i_f;
. washing of the precipitate frec from soluble salts
i_;'iis ‘comparatively. -easy. e
- 'This special electrolytic nickel catalyst which-ﬁ-?'- :

}jEJis substantially {ree from. all: components ad-f;_}j.-

_ ' fatty oils, and their effect on the formation of lo T
ity usually being iron and:a Httle: copper. - Nickel
_reflned by: other processes may run as low as ° be
- 97% pure-and is rarely more than 99. 5% pure.
:;;;The method of electrolytic precipitation isacon-:
:venlent and economic method of: converting the .
“nickel into a reducible compound, 1. e., nickel

isomers of oleic actd, several examples are given-?“f5jf!_"ff"fl?-?:"!--..'f;""

This second catalyst was prepared frorn com-' :' _' . '; |

E:mmple 3

This third catalyst was’ preparcd accordmg to._.. o
:.;.-_-lj;_'_one of my preferred methods mentioned above, ~ . = .
- ried out until the evolution of water vapor Ceases.  trom the: purest grade of nickel nitrate obtainable = .
Accordingly e
- the final catal:vst was substantially free from sul-
-and ‘the other deleterious sub- 0 -~ =
| 'The hydrogenated oil obtained when - =
S 'f“_'*'f‘using this catalyst had a- congealing point of R
'yj;i-;;,-i?hydrogenation reaction since even very minute_’- © 25.6°C. and the following fatty acid composition:
“iiraces of - the' so-called “poisons" ‘which occur

Chieﬂy 111 t-he hydrogen 333. ha.ve a powcriul";-i;

. by reducing. nickel carbonate deposited on kiesel- 55 'f;
‘This. catalyst is’ representative of what I =~ =

‘The precipitate’ have referred to as an ordinary type of catalyst. =

~The oil hydrogenated under the same standard - G

‘of different types of nickel catalysts and the su-~ |
- periority of my new catalysts in- controlling the . . oo
turated:

~liquid at room temperatures, but when hydro- L
L Eenated to an iodine value of 67.5, it will congeal -

‘I'his first catalyst supported upon kieselguhr'jfj_g;_' e T
-r_%jwas prepared by methods commonly employedin .~
- the industry from nicl:cl which had ‘been recov-" 45 B

ered from old catalyst. The oll hydrogenated to * S B
'67.5 iodine value under the standard conditions-'_gj-;.f___';' e

- indicated above" had a congealing or'solidifica-
tion point of 31.2% C. and the following fatty acid - N

Jgtele, and gy e

9. 6% linollc, 59 1% oleic and 31 3% saturated??llf':":‘-'"T"' et
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O " the superior characteristics of the edible fats pre-

made a determination of the actual amounts of

The fourth catalyst was: prepared accordingf}' solid unsaturated or iso-oleic acids for two

| to my preferred method, from electrolytically pre-
“ cipitated nickel- hydroxide which was made from
E . commercial ‘electrolytic nickel.
" ated oil, produced in the presence of this cata-
© - ‘lyst, hed a. congealing. point of 24.9° C., the fatty
.. acids being 7 A% . linolic 61 9% oleic. and 30 4%;

E:rample 4

N saturated acids.

NG 10

ing point and hardness of the product
_-.ample 3, the amount of iso-oleic acid is relatively
small, givmg a very much softer fat for a ﬂxed -
degree of saturation. It is evident, therefore,
| that oils which are hydrogenated mth the type of |
catalyst used in ‘Example 3 may be much more
. _'completely saturated with hydrogen to obtam the
desirable. consistency. thereby réducing to a. sub-
‘stantially. greater extent the. amount of highly un-

saturated acid, i. e., linolic acid, so that the hard-
supra. The oil was hydrogenated under the same

¥ Examples 1 and 2: illustrate the high congealing
o points obtained with- non-selective catalysts pre-

pared from ordinary. materials Shortenings pre-

st i pared from such oils will be. unduly hard at the
A ';degree of saturation required for good keeping
properties and oils hydrogenated according to Ex-
-ample' 1 in. particular have a high melting point
which renders them somewhat indigestible as food
products ‘the high ‘melting point being caused by
‘the relatively large amount of saturated ‘aclds.
-formed by this non- -selective catalyst. -

. In Example 3 there'is obtained for the same
'_degree of saturation -as in Example 2, an. ofl

whose congealing pomt is only 25.6° C. as against

28.8° C. in Example 2, although the Iatty acid

_ana.lyses are very su:nilar
fact. that a high percentage of the oleic acid in

_Example 2 -is. in’ reality iso-oleic acid,. as shown

below. This iso-oleic acid increases the congeal-
In Ex-

ened product has remarkable keeping properties
Also, it is not embrittled with iso-oleic acid.
Example 4 jllustrates a still greater improve-

- ment in this respect in that the catalyst not only
. suppresses the formation of iso-oleic acid to the

"' same or greater extent as in Example 3 but the

amount of linolic acid is materially reduced with-
out'increasing the amount of saturated acids. - In

“tact the operation is accompanied by & reduction )
_in the amount of the saturated acids. .
ings prepared from oils hydrogenated. with cata-
lysts according to my preferred Example 4 are.
- very plastic and “workable” in addition to pos-

Shorten-

o i sessing high keeping qualities both as fat itself
- and in the subsequent' food products in’ which

| " the fat is incorporated, such as cakes, doughnuts,
- biscuits, potato- chips, etc. The relatively low
~amounts of solid acids formed, with the conse-
“quent . low melting point of the fat, also makes
'- these fats more digestible.

~In practice it is found unnecessary to actually'
'determine the amount of iso-oleic acid in the final
product, since the effect of this acid on the con-

" sistency of the product is readily appreciated by

correlating the apparent fatty acid composition

of the fat.. For ex-

and the congealing point

ample, it has -been indicated above that although
... thea Jparent fatty acid analyses of FExamples 2

" and 3 are very similar, the congealing or solidi-
‘fication points of the two fats vary by 3.2 degrees

centigrade due to the presence in Example 2 of
larger amounts of iso-oleic acids, which are in-

cluded in the amount of oleic acid given under

--Example 2, namely 58.4%,

“To. substantiate the aboye given reasons for

pared in accordance with my invention, I have

‘The hydrogen-'

samples of fat hydrogenated in accordance with

Examples.2 and 3, supra.
there: is 13.5% .iso-oleic acid in the fat hydro-

genated according to Example 2 and only 7.9%

in that hydrogenated in accordance with Example

- 3. 'The product .of Example 4 would contain even
less iso-oleic acid as indicated by the lower con-
.'_,geal point than that of the product of Example 3..
~ The catalyst used in ‘Example 4 was therefore
~ even more effective in' the suppressing of. the
formation of .iso-oleic substances.
of the products oi’ Examples 2 and 3 shows the

. 1D

~An analysis

i'ollowing
T B _Solid acids
.Linolic | Oleic | Iso-oleic including
-acid | acid | acid - i{so-oleic
. SRR R - acids
R Prrccnt Percr'at | Percemf. Perccm
Example A 0.9 4401 13.5 | 45. 2
Erample 3. .nll) 9 8| 51.6 o 7.5 38. 8

This is due to the'

) temperature

- AS shown there is 6.49% more so]id acids in

‘Example 2 than in Example 3 which, as above

indicated, causes Example 2 to possess a congeal-

ing point 3.2 degrees higher than Example 3.
~ Of course, many commercial hydrogenations us-
“ing- non-selective catalysts give rise to much

larger amounts of iso-oleic acid, and it is quite

-common to find as high as 20 30 % cf the latter 1n
- the hydrogenated fat. - -

In order to illustrate in a possibly more practi-

~cal manner the advantages of utilizing my new
,catalysts in hydrogenated shortening manufac-
- ture, I have prepared four shortenings from cot-

I have found that

10

20

tonseed oil separately hydrogenated with the aid '

of the catalysts described ' in Examples 1-4,

conditions as used in Examples 1-4 above, except

_ that in the present tests the extent of hydro-
| genation was controlled by the consistency of the

congealed fat instead of by its iodine value, that
is, the oll was saturated with hydrogen in each
case until hardened products attained the same

general consistency or hardness when cooled to

normal temperatures, the congealing or solidifi-
cation point oi’ each fat thus produced being

about 29° C.

When these i'our Iats were chilled and textur-

ated by ~well | known methods they produced

shortenings of almost identical degrees of hard-
ness when compared at room temperature. De-
termination of the lodine values, which as ex-

-plained above, measUres the degree of saturation,

gave 69 .0 and 66.9 for the fats’ hardened with the

'catalysts in Examples 1 and 2 respectively.
'~ These catalysts as stated hereinbefore, are rep-

resentative of ordinary catalysts emploved in

the industry. The fats hydrogenated with the

new catalysts, of which Examples 3 and 4 are
representative had iodine values of 59.4 and 57.8.
- It is evident from the tests described just above

that with the new: catalysts a substantially more
-complete degree of saturation can be obtained

than with common catalysts, the improvement
being equivalent to -7-11 iodine values,. and the

product is still of the desirable soft consistency.
It is also evident from the tests above that the
~ keeping quality .of the shortenings prepared using
‘the new catalysts is greatly enhanced and the

shortenings themselves possess improved plas-
ticity over a comparatively wide range of

due to. the suppression of solid
isomers of oleic acid or iso-oleic acid.
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“What I claim as new is:

1. A hydrogenation catalyst capable of ef-_'-”'
fecting the selective step-wise hydrogenation of

"used - herein, are in-

S8 Tt is to be. uuderstood that my invention is not_;_.jj;__ using nickel as the anode and using as-the elec-
©7 % limited to the specific materials and methods de-

. scribed hereinbefore by way of example but is
-+ subject to various modifications, all of which
S '. | .;come within the purview of the following claims

2 123 342

The expressions “unsaturated fattr acids" and:' |
.; “saturated fatty acids”, :
:',';'.;.;_,_f_ftcnded to. 1nc1ude these acids as comprised in'.-
T .'j-fats and oils. "

. . 1 .

weak acid to electrolytically precipitate nickel o

" Vegetable olls herein disclosed and suppressing
.-the formation of iso-oleic’ acid, which catalyst

consists of electrolytic nickel substantially free
- from sulphides, said nickel. being prepared from.

eiectrolytically precipitated ‘nickel

cally active rneta]lic nickel by heat and ﬁﬂnt%t';?"_-_:fj_;f:SlIch as iso-oleic acids, whereby the hydrogenated.'--.,":?'-.”' ; i

.. vegetable oil product thus produced possesses im-~
e A A0 A hydrogenation catalyst having the prop- e
erty, in a vegetable. oil hydrogenating operation, ... catalyst being made of metallic nickel substan- =
S of selectiuel:,ir hydrogenating the more highly

-runsaturated fatty acids before the less saturated*
.1 3

with hydrcgen gas..

v prepared from electrolytieally precipitated nickel -
.. hydroxide which is subsequently converted into
s

‘4. A hydrogenation: catalyst: having the prcp-

55 erty, in a vegetable ofl hydrogenating operation,

.....

aformation of solid unsaturated fatty acids such ff'
- asiso-oleic acids whereby the. hydrogenated veg-
w0 etable oll product thus produced possesses im-~ -

;?Qj.;.ff,isf'?ra.--*f.?_'a;,{_l_-.j::proved plasticity and keeping properties, sald

B A h.vdrogenation catalyst havmg the prop- B SRR
-erty, in a vegetable oil hydrogenating operation, BRI
of selectively hydrogenating the more highly un- oo
" saturated fatty acids before the less saturated 15 . ' .
- fatty acids are. hydrogenated into solid satu--
hydroxide"f.j- "}ﬁ_rated acids, ‘and the ‘property of suppressingf IR

- which is. subsequently converted into " catalyti-

5

-the. :formation of solid unsaturated fatty acids =

__e: -proved plasticity and keeping properties, said SRS
-catalyst being made of metalhe nickel. substan-"f_._ S LD
. tially free from all impurities, said nickel being - : .}
. prepared by passing direct current through acell = .

trolyte a dilute solution of an alkali 'salt of a -

- hydroxide in said cell and heating said nickel
- hydroxide to' approximately 300° C~500° C.in" oo B
- the presence of pure hydrogen to produce PHI‘E;-;

10
--metaliic nickel S R F L

o-.proved plasticity and keeping ‘properties, said =

- tially- free from all impurities said nickel being'--] - ":ﬁ o

. prepared by passing direct current through a
:fatty acids are hydrﬂgenamd mto ‘solid satu-'. _cell using. nickel as the anode and using as the

electrolyte ‘a" dilute solution - of sodium - acetate -

__;pure hydrogen: to ‘produce pure metallic’ nickel.

G erty, in a vegetable oil hydrcgenating operation,
‘oo of selectively “hydrogenating the more  highly
40 ‘rated fatty acids are hydrogenated 1nto solid sat-
%-;?i;;gurated acids, ‘and the ‘property of- suppressing
S ther formatlon of solid unsaturated fatty acids - saturated fatty acids are hydrogenated. R LR

“7. In a catalytic oil hydrogenation process for*g'fé}-é;:,.',;,.;
“ producing edible fats having improved Plasticity 45 .~
- and ‘keeping properties, the step of contacting = v L]
‘the oil with an electroi:vtic nickel catalyst that?---j;f.;;.--*;;.-' o
‘is substantially free from all impurities in the - .

presence of hydrogen and at a hydrogenatingt{,'f"..' SRR
| __?temperature of not substantially more than 150° - 50
- C., said electrolytic nickel: catalyst being pre-- .o

unsaturated fatty acids before the less satu-

b0 ties, sald catalyst being ‘made of metallic nickel
e jf;-.-_.?.';substantially free from all impurities, said nickel
~x i being prepared from electrolytically precipitated i
.| ‘go nickel hydroxide which is subsequently convert- -
-g:;ed into said metallic nickel by heating the nickel
~ o0 hydroxide to- ‘approximately 300° C -500“ C in -
"’,contact with pure hydrogen gas.

-of selectively. hrdroeenatins the more highly un--if - mation’ of solld’ unsaturated fatty acids.such as.

e _.j--saturated fatty acids before the iess saturated ?f'iso-oleic acids is suppressed and there is obtainedf

L -fatty acids are hydrogenated into solid. saturated '
'-;_acids and the property of suppressing the for--

5 . catalyst being' made of metallic nickel substan-
2o tially free from all impurities, said nickel being

said metallic ‘nickel by heating the nickel hy—-ﬁ_ .
__droxide in contact with pure hydrogen gas.

. -the .oil. with a’ ‘catalyst prepared frorn electro- _:j'.,f; S
Iytically precipitated nickel that is substantially

~drogen and-at a hydrogenating temperature of e
- not 51.:ilostantia11:5.r ‘more than 150° ., ‘whereby .

-the formation of solid unsaturated fatty acids -~ -

~such as iso-oleic acidsis suppressed. and there 49 -~ . |

~such: -as iso-oleic  acids ‘whereby the hydro-" :
.';_e.igir;;-..;;.%;-_;;_;;;'f;is"_;.l;:genated vegetable oil product thus produced pos- -
el sesses improved plasticity and keeping proper-

is obtained a selective hydrogenation ef the more ': .
‘highly unsaturated fatty acids before the Iessi__;';;_.i_'_'-_5'-5.' S

--a selective hydrogenation of the more highly un-
- saturated fatty. aclds before the less saturated'_i
| ._;;;_,tfatty acrds are hydrogenated R
R T olelc. acids whereby the hydrogenated vege-, s
Sl } table oil product thus produced possesses im-ki : '.

WI]'.LIAM J PATERSON

- to electrolytically precipitate nickel hydroxide n oo
~said cell and heating said nickel ‘hydroxide to - = ]
. -am::rr:nrirnatelsr 300" C. _—500" C. in the presence- of .. o)
30 e

- 6. In a catalytic oil hydrogenation process for . o ]
;.--'::prcducing edible fats having improved plasticity . ]
. and keeping properties the step of contacting .. . o

3
- free from all impurities, in the presence of hy- . .
3. A hydrogenation catalyst: having the prop- -

_":pared from electrolytically precipitated nickelﬁji.-."":
.. ;.:-_‘_“'.hydromde that is subsequently. converted. nto. .
“ catalytically active metallic. n.ickel by heat and .. . ¢}

. contact with pure hydrogen gas, whereby the for- 55 3:_::_;'; o 5'§
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