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It is well known to use for the production of
emulsions of an agueous phase in a fatty phase,
for instance in a mixture of fat, a fat sgluble
emulsifier consisting of oxidised and/or poly-
merised fatty oils. The emulsions produced in
this manner have the drawback that they tend
to exude the aqueous phase when the emulsion is
subjected to working or mechanical treatment.
This is particular obvlous when emulsions »olid al
normal temperature are produced by means of
emulsifiers of said kind. Thus it is desirable, for
instance in the production of margerine, to sub-
ject the emulsion, after the fat has been caused
to solidify, Lo a subscguent trealmient in the na-
ture of kneading or rolling, but, in case the sub-
stances mentioned above have been uscd for the
emulsifier this can scarcely be effected without
partially desiroying ihe solid or sofi margarine
emulsion, 1. e. the finely dispersed agueous phase
will partially coalesque to form greater drops of
waler, the margarine hcing “moist” and less dur-
able.

One object of my present invention is the pro-

vision of 8 method of producing emulsions of an

agqueous phase in a fatty phase by means of
emulsiflers and being withcut the drawhback men-
tioned above. Another object is the provision of
emulsifiers for this purpose and a third object
of the invention are the emulsifiers themselves.
More particularly my invention has for its ob-
Ject the production of emulsions under which term
I desire to include, here as well as in the follow-
Ing description and claims, also the systems called
dispersions such as margarine and the like, under
the employment ¢f emulsifying substances of two
kinds each of which is known. Ones cf these
kinds of emulsifiers belongs to the class of emul-
sifiers which are triglycerides of unsaturated fatty
acids in which lipophilc groups have bren intro-
duced into the fatty acid part thereof by oxyda-
tion by air or by polymerisation with other fatty
acid chains having double bonds therein or by
such oxidation in combination with polymerisa-
tion whereby oxygen atoms may participate in
the formation of the links between the chains.
The otlier kind of emulrifisre is rstors of hizher
fatty acids with alechols containing niore than
one alcohol group of which at least one 15 left un-
esterified. Again, it is an object of the inven-
tion to produce emulsifiers Jontaining tlicse
kinds of emulsifying agents and adapted to pro-
duce emulsions freed from the drawback men-
tloned above, Btill another object of my inven-
tion are these mixed emulsifiers themselves.
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Purther objects and purposes will appear from
the following description and claitns.

It 15 assumed that an important cause of the
said drawhack which has been experienced when
amulsifiers consistilig of ox-dised and/or poiv-
merised fatty oils are used as the only emulsifier
is that the emulsifying agents within this class
of emulsifiers are liquid or in some cases semi-
liquld, tenaceous substances. I have found that
if in the film surrounding the individual drops of
the adqueous phase a substance 15 incorporated
which is solid at the temperature in question the
stability of the emulsion against mechanical
treatments will considerabiy increase. I obtain
this according to my invention by adding to the
emulsion and/or one or both of its components
an emulsifier or emulsifiers belonging to the class
of emulsifiers which are triglycerides of unsatu-
rated fatty acids in which lipophile groups have
been introduced into the fatty acid part thereof
by oxidation by an oxygen containing gas or by
pclymerisation with other fatty acid chains hav-
ing double bonds therein or by such oxidation in
combination with polymerisation whereby oxy-
gen atoms may participate in the formation of
the links between the cheins, as well as an emul-
sifier or emulsifiers which is or are an ester or
esters of higher fatty acids with alcohols contain-
ing more than one hydroxy group of which at
least one is left unesterified, the emulsifiers of the
two kinds being added in such proportion that
they would form when mixed in the same ratio
outside the emulsion & mixture that will not be
liquefled when heated from its solid condition to
roonl lemperature.

By this method the film surrounding the emul-
sified drops of the aqueous phase will obtain a
degree of firmness, which will cause thie emulsion
to be able to endure mechanical treatment the
better the higher the melting point of the mix-
ture which is formed or would b2 formed by the
emulsifiers added, when they were mixed outside
the emulsion. This phcnomencn may possibly be
explained by the fact ihat both substances enter
into the said [lm or take part in the formation
thereof, although the film is not mereiy a mix-
ture of the said substances having the melting
point of the sald mixtuwre. It has been found,
however, that there is a limit above which it will
not be advantagecus tc rise the melting paint
which may be explained hy the filins surrounding
the liguid dreps bein~ briiile, when tha melting
point of the composition is increased above a
certain limit. It appears that this limit is about
60° C but it has not been exactly determined.
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It has been found without importance for the
result obtained whether the substances belong-
Ing to each of the two groups of emulsifiers are
added simultanecusly or separately and whether
they are added to one or the other or both of the
components of the emulsion or to the emulsion
belng otherwise ready. In all cases there 1s not
formed in the emulsion a simple mixture of the
components with the said emulsifiers, but the
latter will both tend to gather in the Interface
between the oily and the aqueous phase and both
will partake in the construction of the film sur-
rounding the emulsified drops of the aqueous
phase irrespectively whether one or the other of
the emulsifiers has been first added.

The lowest melting point of the real or fle-
tious mixture of the emulsifiers of the two satd
groups of substances at which the effect aimed at
can be obtained is the lowest temperature at
which the emulsion {s likely or sure to be sub-
Jected to physieal or mechanical influences tend-
ing to break the emulsion. Thus, in order to
make an improved stabllity of the emulsion ob-
servable at room temperature, the emulsifier of
the ester class having free hydroxy groups is
added in such a proportion that the ratio of the
quantity thereof to the quantity of the emulsifier
of the class of the oxydised and/or polymerised
fats 1s s0 that the emulsifiers will form together
a mixture, which is paste-like or solid at room
temperature. According to an embodiment of
the Invention the ratio Is chosen so that the sald
mixture will still be paste-lke or solid at the
melting point of the fat to be used for or used in
the emulsion, in which case the water-binding
power may be observed to a greater or less de-
gree in all treatments of the emulsions taking
place when the same is solid. In case the emul-
sifylng agents are added to a component or both
components the water phase is then caused to
emulsify in fat or oil by a known emulsificating
treatment. In case the emulsion is produced first
without the aid of sald emulsifying agents the
same are afterwards Introduced by agitation or
kneading. For the use of the invention in the
production of margarine it is most advantageous
to chose the ratlo of the two kinds of emulsify-
ing agents so that the melting point of the mix-
ture will be between 20° C and 60° C. It is ad-
vantageous In many cases to add one of the kinds
of emulsifiers to at least one of the components
from which the emulsion is to be produced, then
producing the emulsion and finally introducing
the other emulsifier In the emulsion.

It has now been found that emulsions pro-
duced in the said manner with the addition of
oxidised and/or polymerised fatty oils as well as
esters of higher fatty acids with di-, tri- or
polyvalent alcohols or derivatives thereof, in
which at least one free hydroxyl group Is present
in the alcohol group wlll possess properties also
in other respects which for certain important
purposes are more advantageous than the prop-
ertles of emulsions produced by emulsifiers of the
former group alone. These properties of the
emulsions produced by the new methods in a way
are brought closer to the properties of emulsions
produced by means of emulsifiers, which are
esters of higher fatty acids with di-, tri- or poly-
valent alcohols or derivates thereof, in which
there 1s at least one free hydroxyl group in the
alcoholic group. In fact the properties of an
emulsion containing emulsifiers belonging to both
groups are in a way mixed properties, which s
advantageous, because the properties of the
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emulsion obtained by emulsifiers of each of the
said groups are capable of complementing one
another as far as those properties concern, which
are advantageous in the case of the production of
margarine and similar emulslons, unfavourable
properties of one of the emulsifiers being more
or less halanced by a corresponding favourable
property of the other emulsifier,

The question is especlally of such properties
as for instance the tendency to burn when the
emulsion 1s used for frylng something on a pan.
Tt is well known that margarine contalning esters
of the kind mentloned above with free hydroxy
groups in the molecule for the emulsifier is apt
to show such tendency, whereas the same tend-
ency Is not present In margarine that has been
produced by means of oxidised and/or polymer-
ised fatty oils for the emulsifier. With respect
to the tendency to spatter during frying the
emulsifiers of the sald classes are behaving op-
positely, margarine produced by means of an
emulsifier consisting of oxidised or polymerised
fatty oils showing this drawback, whereas the
same is not to be found in the case of margarine
in the production of which emulsiflers of the
other said class mentioned have been used.
Other examples are the capability to maintain in
finely distributed state the brown frying products
produced during the frylng process so that said
brown frying products do not fiocculate nor form
finkes. Btill another property is the capability
of taking up water with formation of a finely
distributed water-in-oil emulsion, when water is
added to the margarine after the same has been
deprived of the water emulsified thereln by fry-
ing and has been fried so long as to make the
fats and dry components take a brownish shade
or colour. With respect to the former property
the emulsifiers of the class of oxidised or poly-
merised fats are preferable, whereas the emulsi-
fiers of the ester class are deflcient in this re-
spect. With respect to the latter property the
emulsifiers of the ester class are superior and the
other ones are inferlor,

It is moreover well known that liquid emul-
slons produced by mono- or diglycerides are but
little stable. It has been found, however, that
emulsions produced by oxldised and/or polymer-
1sed fatty oils as well as esters of higher fatty
acids with di-, tri- or polyvalent alcohols in the
alcohol group of which there is at least one hy-
droxyl group free and in which the emulsifiers
of the latter class are added in the quantity stated
above will possess a stabllity fn the liquid state
which is sufficient for such purposes as for in-
stance the production of margarine.

It has moreover been found that with respect
to the durability of the foam formed by the
emulsion, for instance during its use for frying
purposes, emulsions produced in accordance with
the present invention will also possess properties
which depend on the melting point of the mixture
that is formed or would be formed In case the
emulsifiers were present in the mixed state out-
side the emulsion, belng the better the higher the
melting polint,

In view of the fact that emulsifiers of the two
closses In guestion may be added to the emulsion
or the components thereof In the form of a mix-
ture in which the emulsifiers are Incorporated
in a ratio within the limits mentioned above, the
invention will comprise also such mixed emulsi-
fiers, Such emulsifiers are produced by mixing
the emulsifying agents of the two kinds in such
ratio that a mixture is obtained which will not
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pass into liguid state until the temperature is
ralsed above room temperature, and emulsifying
agent of the class of esters having free hydroxy
groups being chosen which will melt above room
temperature.

According to a particularly preferable embodi-
ment of the invention the emulsifying agents of
the ester class having free hydroxy groups melt
above abt. 40° C. and the mixture above abt, 30°
C. The two components in the proportions se-
cuting the said final melting point the ratio being
fixed by one or two experiments on the small
scale, are molten together and left to cool.

By choosing suitable individuals of the two
classes the hydrophilic and lipophilic properties
of the two kinds of emulsifier may be varied in
a way known per se, within wide limits, which
alters at the same time the emulsifying, stabilis-
ing water-binding and anti-spattering effect.
Thus mono glycerides are stronger water-binding
than diglycerides. The mono-fatty acid-diglyc-
erolesters, are more strongly water-binding and
spattering prohibiting than mono glycerides.
The same applles to other polyglycerol deriva-
tlves and to esters in which sulphuric or phos-
phoric acid groups are introduced. By way of
example mono-stearic acid-glycose ether is pro-
nounced spattering prohibiting, This applies
also to other esters of carbohydrates. It is very
good to choose for the ester having free hydroxy
groups one In which the fatty acid chains are
such in which hydrophilic groups are produced
by oxidising by oxygen containing gases double
bonds occurring therein or by interlinking by
way of polymerisation such chains having double
bonds therein.

The ratio between the emulsiflers of the two
classes in questlon depends on the melting point
of the emulsifler that is an ester of a higher
acid with di-, trl- or polyvalent alcohols having
at least one alcoholic hydroxyl group free. Us-
ing a mixture of 1 part by weight of oxydised and
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polymerized soya bean oil and two parts by
weight of soya bean oll monoglyceride a sub-
stance will be obtained which is liquid at room
temperature. Using mono-glyceride of fully
hardened arachlde oil the melting point being
about 60° C. a substance will be obtained which
is solid at room temperature even when the
amount of the mono-glyceride be reduced to half
the amount of oxydised or polymerised oil.

To illustrate the connection between consist-
ency and melting point and the various mixtures
of emulsiflers solme examples are mentioned In
the following showing mixtures of fatty acid gly-
cerine esters of various melting point with sova
bean oil, which is oxydised and polymerised by
blowing with air at 250° C. until a degree of oxi-
dation and polymerisation has heen obtained at
which the oil will be liguid only at about 100° C.,
but without the oxidation and polymerisation

having been carried so far that the ofl has
gelatinized.
Oxvd.
and
Fatty peid glyeerine ester [)5(1)\‘:’1;1 The mixture
bean nil,
TEtD
. ks - | an e ot e e —
. ! . Relative
Kind and M, T Ratio | Ratio M. I, |consistency
15° C.
Monoglyeeride M. P 200 100 35 17
abi. 60° C. 100 100 85 )
HES) 200 fit] i
Monoglyerride M. P | 200 ;ﬂil B a0 4
4)° (. 100 100 40 2
0o 200 Abt. 35 0,3
Mono falty Rcid-gnly- 200 100 | Abt. 54 Abt. 5,0
glyeerine M. P, 556° C. 100 100 | Abt, 54 Abt. 2,5

I 8tates the reciproesl value of the volumme (in cem) of the impression
produeed by 8 sphere of 20 inm dismeter weighted by 5.5 kgs.
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