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The present invention relates to a process for the
production of derivatives of natural fats and oils
that are liquid or free-flowing, respectively, at room
temperature and to their use in the fat liquoring and
greasing of leather.

Natural fats and oils of vegetable and animal origin
are mainly used for human nutrition. Howeyér, ever
greater quantities of these fats and oils are being
used as reproductive raw materials in the most varied
branches of industry. In this cohnection, the techno-

~logical utility of these products depends specifically

on the particular properties of the fats and oils. In
their turn, these are determjned-mainjy by their com-
position and molecular structure. Natural fats and
oils are mainly composed of triglycerides (neutral
fats) and - to a lesser extent - of phosphorus lipids
and free fatty acids. The properties of this group of
substances ~ and this particularly applies to the neu-
tral fats - are determined_by the type of fatty acids
bonded to the glycerol molecule with regard to the
chain length (short,'medium, and long chain), by their
degree of saturation and conformation (saturated,
mono-unsaturated or polyunsaturated; cis-, frans—con-
figuration), and by the arrangement and quantity per
glycerol molecule.

Taken ali 1n-a11, this means that, in the final analy-
sis, the respective structure of the components of the
natural fats and oils determines and very frequently
1imits their technological apb]icabjlity to a great
extent, if no chahges can be or are made to the mole-
cule - whether because such changes are restricted on
the basis of cost or because the desired modifications



cannot be made conventionally by normal chemical prac-
tice,

Based on technologies used to date, natural fats and
oils must be subjected to specific cleaning processes
or separation steps, respectively, into the solid and
the 1iquid phases or else undergo hardening. Ulti-
mately, the desired "fat chemicals” resu]t-from the
fat splitting or reaction products of the natural oils
and fats: fatty acids, glycerol and fatty acid methyl
esters - the actual oleochemical base matefia]s - and
the fatty alcohols and fatty amines that are important
because of their significance for the most diverse de-
rivatives.

Since the molecular structure of natural fats and oils
is determined by their origin and fats and oils per se
are nearly unuseable “"fatty chemicalis”, "tailor-made”
fats and oils must be produced by means of industrial
processes. The processes required for this are charac-
terized by the consumption of large amounts of energy
and high investment costs. In addition, they are fre-
quently of low-level specificity (danger of isomeriza-
tion of the fatty acids, production of mixtures 1in-
stead of uniform products, etc.).

Using examples taken from the leather auxiliaries in-
dustry, it will be apparent that only with specific
compositions of the fat liquors  and greases a techno-

‘logical usability considering specific demands will be

possible:

- With regard to the technological processability of
fats, it is important that they are present in a
free flowing form. Animal carcass fats, the use of



which would be desirable in the production of fat
liquors and greases for leather, are solid. In or-
der to render them useful, they must be 11quef1éd.
This can take place by fractionation. However, this

process is complicated, uses large quantities of

energy, and is relatively costly.

In the search for the cheapest possiblé substitute
fats that are available in large quantity, their
industrial suitability is diminished by the fact
that in most instancés these are fats in solid form
and these, too, have to be liquefied by suitable
processes.

Fats and oi]s-of high viscosity permit only super-—
ficial fat liquoring of leather, so that there is a
danger of fat spotting on leather that is so
treated. A high~-quality leather must be fat lig-
uored and greased with a lTow-viscosity fat and
this, in turn, requires the adjustment of a speci-
fic-visgosity.

For the subsequent treatment of fats for the use
as fat liquors and greases for leather, it is fre-
quently required that there be double bonds in the
fatty acid molecules (e.g., for carrying out sU1—
phonation). Up to now, starting products of this )
kind have been available only in natural oils that

are, moreover, relatively costly.

On the other hand, multiply unsaturated, i.e.,
correspondingly thin-bodied oils are undesirable
for use in the fat liquoring of leather, because
there is a danger of resinification due to the high
content of unsaturated double bonds.



For the above-cited technical reasons, the liquid
sperm oil was the product of choice for the leather-
processing industry for many years. Sperm oil makes
finished leather exceptionally supple and has at all
times been used in the production of very high quality
leather. Furthermore, the properties of Tow-qua]ity
leather could be so improved by the treatment with
sperm oil that it satisfied the high demands for

~quality.

As a conseguence of efforts made to protect the sperm

-whale - the source of spefm 0il - the use of sperm oil

had been stopped in Europe to avoid extermination of
the species. Synthetically produced triolein as well
as lard oil (the liquid phase of lard) have been used
as replacement products for sperm oil - particularly
in the leather industry. Fat liquoring and greasing is
usually carried out in oil/water emulsions with the
help of fat liquors,

Fat liquors are se]f—ému]sifying products composed of
a neutral oil fraction and an emulsifier fraction. De-
pending on the charge character, there are anionic,
cationic, amphoteric and non-ionic fat liquors and
greases. Frequently, distinctidn is also drawn between
synthetic and native fat 11qd6rs, with the distinction
between the two becoming increasingly blurred. The
emulsifier fraction is either produced for the greater
part in the neutral oil by partial sulphation, for ex-
ample, or added thereto as a séparate component.

‘Sulphonated and sulphited native oils and fats com-~

prise a-sulpho-fatty acids and hydroxysulphonates. Al-
kane-, a-olefin-, dialkylbenzene~ and chlorinated
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paraffin sulphonates as well as long-chain fatty alco-
hol sulphonates, the esters of phosphoric acid, citric
acid, and alkylsuccinic acid are found in synthetic
fat liquors.

The emulsifying, mostly polar portions of a fat lig-
uoring agent are predominantly bonded by the leather
in the form of ionic l1inkages or by the formation of
stable metal complexes in a non-extractable and non-
migratable form.

The bonding of the emulsified fractions takes place by
van der Waals forces via polar groups. The emulsifying
fractions influence the bonding of the emulsified
fractions insofar as they are responsible for their
distribution within the leather and exert an anchoring
effect by intermolecular forces.

Fat liquoring and greasing is a process that.deter—'
mines the quality in the production of leather. This
is esbecia]Ty applicable to very soft types of
leather. The following characteristics of leather are
very greatly influenced by fat liquoring and greasing:

1. Softness

2. Mechanical properties such as resistance to
tearing, tear growth resistance, elongation, grain
elasticity, etc.

3. Fullness, tightness of grain, and "handle™

4. The properties of the leather surface for subse-
quent finishing processes.



It is known that softness is mainly based on the sep-
aration of the fibre bundles and fibriles during the
drying process. Accordingly, the ability of a fat
liqguor to so alter the surface of the fibres and the
fibriles that no adhesion takes place during drying is
an essential criterion for the softening properties of
the fat liquor and grease. This property is greatly
affected by the emulsifying portions of the fat
liquor. The lubricating effect of the emulsified frac-

-tions of a fat liquor plays a decisive role with re-

gard to the elastic properties, such as tensile
strength, elongation and grain elasticity. The fibres
that thave been “"coated” with the lubricant have a
greater ability to slide and thus, at the same time,
exhibit reduced internal friction.

It is to be assumed that a marked spreadability of the

emulsified fractions has a decisive effect on their

lubricating effect. To clarify this, reference is made -

to the fact that spreadability is understood to be the

property of a substance to spread over the surface of

a solid or liquid substance in a mono-molecular layer. é
The greater the spreadability, the smaller the guan-
tity of substance required 1h each instance. Unfortu-
nately, up to now there: has been a lack of test data
concerning the influence of varying spreadability of
the emulsified fractions of a fat liquor on the fat
liquoring and greasing effect. One reason fdr this is
the compiicated and expensive measuring technique that

is involved. Furthermore, there is the fact that the
emulsifying fractions of. a fat liquor can have a de-
cisive effect on the spreadability of the emulsified

fractions.



The practitioner is familiar with the fact that the
quantity and type of the fat liquor affect the full-
ness, grain tightness and the handle of the leather.
As far as the filling effect is concerned, assessment
thereof 1is almost always based on subjective observa-
tions. In special cases, however, fullness can be de-
termined objectively by measuring the inérease in
thickness of the leather. -

The filling effect of fat liquors and greases is par-
ticularly evident in the case of thin leather types up
to a maximum of approximately 1.2 mm (for cattle
hides). It is possible, by proper selection and, op-
tionally, increased use of the product, to reduce the
normally required amount of retanning material or even
dispense with retanning altogether.

In the case of soft leather types that are more than
1.2 mm thick, .it is often difficult to achieve good

grain tightness. The main reason for a "loose grain”
is the variable histological structure of the grain

layer - the papillary layer on the one hand, and the
reticular layer on the other.

‘Very often, however, grain pipeyness is caused by in-

correct selection of the fat liquor and grease or by

‘an unsuitable fat liquoring and greasing technique. In

order to avoid this fault in the leather, which re-~
duces its quality, one has to.strive for a fat distri-
bution over the cross-section of the leather, which |
ensures that the mechanical properties, in particular
the softness of the grain and the reticular layer, are
roughly uniform in the critical boundary area between
the two layers. '



Ultimately, the "handle" of the leather is also depen-
dent on the type, quantity, and characteristics of the
fat liquor and grease used. This cannot be measured
objectively and is extremely difficult to define.
Softness and tightness of the grain are only parts of
what the expert understands by the term. There is, for
example, a "round” handle, or a "solid"” handle, and
only the specialist is in a position to assess the
handle of a leather correctly.

The physical properties of the leather surface for
subsequent finishing are influenced decisively by the
structure of the fat lTiguors and greases that are
used. This applies, above all else, to the suction be-
.haviour of the leather surface, which is so important
for modern finishing methods. It has already been ex-
piained that conventional fat liquors consist of an
emulsifying and an emulsified fraction. It is the
emulsifying components that are responsible for the
behaviour of the leather surface for subsequent pro-

. cesses. These determine the hydrophilic and hydropho-
.bic character of the leather. Additionally, their

ionic behaviour influences the e]ectrica1 charge pres-
ent on the surface.

The reaction of fish oil with ethylene oxide conden-
sates and the subsequent sulphation is known from IN-
_A-146 476.

It is the object of the present invention to usée as
starting materials fatty raw materials, such as animal
cafcass fats, comprising solids or solid fractions,
which are available in large quantities and for this
reason are favourably priced, to convert these start-
ing materials in an energy-efficient manner into



. _-'-:.'.\\
g ¥
y

derivatives which, in addition to having a fat lig-
uoring and greasing effect, simultaneously have an
emulsifying action and a high spreadability and which,
for this reason, are particularly suitable as fat 1ig-
uors and .greases for leather.

This object is achieved by the process according to
claim 1.

Oxalkylation is a reaction kndwn per se. The mechanism
of the oxalkylation of a triglyceride that is practi-
cally free of active hydrogen atoms - i.e., which are
capable of reacting with alkylene oxides -~ is discus-

.sed in "Tenside 3" (1966, volume 2, page 37). DE-AS 12

70 542 describes the reaction of fats that are solid
and liquid at room temperature with alkylene oxides,
with the aim of modifying the surface-active proper-
ties of the fats in such a manner that washing agents,
defoamers, emulsifiers, and the l1ike are provided.

'Surprising1y, the animal and/or vegetable féts used

according to the present invention, which are solid or
comprise solid fractions, respectivé1y, at room tem-
perature, not only retain the greasing character of
the oxalkylation products} but the industrial applica-
tion properties of these products as leather auxilia-
ries are even improved, if the fats that have been re-
acted with a1ky1ene oxide are sulphited or sulphonated
according to known methods. The pfoducts so obtained
dﬁsp1ay fat liquoring properties that are at least
equal to those of products based on fats which are
liquid at room temperature - such as, for example,
neat’s~-foot-o0il or lard oil.



10

By alkoxylation that precedes the sulphation process
fat liquors are obtained according to the present in-
vention which provide ¢omp1ete1y uniform emulsions
that are very productive and superior to conventional
fat liquors and greases with added emulsifier (the ex-
pression "sulphation™ is here understood to be a com-
mon generic term for the introduction of sulphate
groups or sulphonic acid groups that are introduced
into the fat molecule ejther by treatment with con-
centrated sulphuric acid or by oxidizing sulphita-
tion).

Fundamenta11y, all triglycerides and their mixtures
with free fatty acids, mono- and/or diglycerides are
numbered amongst the fats that can be used as starting
materials according to the present invention. Of par-
ticular practical importance is the conversion of fats
or oils, respectively, which are solid at room temper-
ature and have a cloud point above that of lard oil.

The following Table 1 indicates the gas chromato-
graphically determined composition of two examples of
fats that can be used according to the present inven-
tion (Fat 1 and Fat 2) in comparison to lard oil:
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Table 1
According to Comparison
C-distribution present inventijion
Fat 1 Fat 2 lard oil
(%) (%) (%)
Cia 1.5 2.5 1.5
Ci1a:1 - 1.5
f *C1 5 0.5 . 0.5 0.5
L Cis 26.5 26.0 23
Ci6:1 3.0 9.5 3.5
*C1 7 . 1.0 1.0 0.5
Cis 28.5 3.0 2.5
Cig:1 31.0 52.0 56
Cis:2 4.5 2.0 9.0
. Ci18:3 0.5 1.0 0.5
Y xC1 9 0.5 0.5 0.5
Czo 2.0 0.5 2.0
*Cz2 0.5 -
_ Solidification
U/ point (°C) 24 23
Cloud point (°C) - - 10

*x With unsaturated fractions

It is not absolutely necessary to use fats of a speci-
fic origin, but, for example, Fat 1 and Fat 2 from
Table 1 can be used in admixture. Or, for example, it
is possible to use mixtures of bone fat and skin fat.

The useable fats may also be partially split, so that,
in addition to mono- and diglycerides, there is also
free fatty acid. The acid number of the fats is not
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critical, as has been shown by oxalkylation experi-
ments involving the addition of free fatty acid.

The oxalkylation may be carried out in the presence of
small quantities of water as they occur in natural
fats, or which are introduced by aqueous catalyst so-
lution. '

Ethylene oxide, propylene oxide, butylene oxide, sty-
rene oxide, 1,2-epoxybutadiene, 1,2—epoxyc]yc10hexehe
may be used as 1,2-epoxides. If more than one epoxide
is used, then these can be reacted successively or as
a mixture with the fats. Propylene oxide 1is preferred
for the oxalkylation.

Alkaline compounds, such as sodium and potassium hy-
droxide in solid form or as aqueous solutions, sodium
methylate, or the alkaline salts of fatty acids are
used as catalysts for the reaction of the alkylene
oxides with the fats, potassium hydroxide being the
preferred one.

The reaction takes place by known processes at an ele-
vated temperature.'In order to achieve a rapid reac-
tion of the alkylene oxides, a reaction temperature 1h
the range of 150 to 170°C, e.g., df 160°C, has been
shown to be expedient. '

Depending on the consistency of the fats, 5 to 100%-
wt. of alkylene oxide, preferably 10 to 25%-wt. al-
kylene oxide, relative to the quantity of fat, is
added. -

The alkoxylation is advantageously carried out at a
normal pressure of up to 10 bar.
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If the alkoxylation 1is carried out with a plurality of
1,2-epoxides, these may either be reacted one after
the other with the starting fats, or the reaction may
be carried out with a mixture of the epoxides. If the
reaction is carried out with more than one 1,2-ep-

oxide, then it is preferred that propylene oxide and

ethylene oxide be used.

Subsequent to the alkoxylation, the oxalkylated fats
are sulphated by methods known per se. The sulphation
may be carried out with concentrated sulphuric acid at
room temperature up to slightly increased temperatures
(approximately 30°C) for a few hours. The quantity of
concentrated sulphuric acid advantageously amounts to
15 to 35, preferably 20 to 30%-wt., relative to the
oxalkylation product. Alternatively, sulphonic acid
groups may be introduced by treatment with sodium
disu]phiﬁe in the presence of atmospheric oxygen. Af-
ter the sulphatization or sulphitation, respectively,
the product so obtained is adjusted to a pH value 1in

' the vicinity of the neutral point (e.g., pH 6.5), this

1s'suitab1y effected with aqueous alkali. For sulpha--
tion, the alkoxylated fats obtéined in the first step
of the process may be mixed w1th hydrdcarbons and/or
further unsaturated féts of fatty components such as,
for example, olein.

The sulphation may be carried out immediately after
the oxalkylation, in which connection the oxalkylated
products do not need to be isolated. According to a
further embodiment of the present. invention, the oxal-
kylated fats are epoxidized prior to sulphation. This
can také place in a known manner, e.g., with hydrogen
peroxide in the presence of formic acid.
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It is preferred that the sulphation be carried out
with an SOs/air mixture with a content of up to 8%-
vol. S03 at temperatures of 20 to 50°C.

It is advantageous that the oxalkylation products be

.1iberated from readily volatile components (e.g., by

distillation, optionally in a vacuum).

The major'advantage of the process according to the
present invention lies in the fact that low-quality,
dark coloured fats that are normally characterized by
an increased fraction of free fatty acids, e.g., 5 to
156%, can be used. Despite this, relatively light col-
oured, low-odour products are obtained.

Example 1

20 g of 45% potassium hydroxide solution were added to

'2090 g of bone fat with an acid value (A.V.) = 27; io-

dine value (I.V.) = 54; saponification value (S.V.) =
198: solidification point (s.p.) = 25°C contained in a
heatable agitator autoclave, and carefully purged with
nitrogen. After heating to 160°C, 354 g of propylene
oxide was added 1little by little so as to maintain the
reactor temperaturé in the range-of 155 to 165°C and
so that the pressure of 4 bar was not exceeded. Prior
to each renewed addition of epoxide the reaction was
allowed to settle down,'which 6ou1d be noted by a drop
in pressure to normal. The time required for the grad—
ual addition of the monomer amounted to 1.5 hours.
Subsequently, the reaction was allowed to continue for
30 minutes at 160°C and the reaction mixture was
stripped to remove highly volatile fractions. After
neutralization at approximately 40°C with concentrated
sulphuric acid, an oil was obtained which was slightly



cloudy at 20°C and which solidified at approximately
{11°eC. I.V. = 48.7.

Example 2

In a temperature controlled stirred autoclave, 40 g of
30% sodium methylate solution was added to 2000 g of
dark brown animal carcass fat of low quality with the
following characteristics:“A.V. = 10; I.V. = 55; S.V.
= 187; s.p. = 23°C and then freed from oxygen and vol-
atile fractions during heating to 120°C by alternating
evacuation to approximately 20 mbar and ventilation
with nitrogen. At an internal reactor temperature of
160°C, 354 g of propylene oxide was added dropwise as
described in Example 1. After neutralization of the
reaction mixture with concentrated acetic acid, an
opal-coloured oil that solidifies at approximately

‘12°C was discharged.

Example 3

Beef tallow with the following characteristics: A.V. =
2.0; I.V. = 45; S.V. #'198; s.p. = 34°C was processed
as described in Example 1, but with the addition_of
25%-wt. of propylene oxide. After neutralization with
toluene—-p-sulphonic acid, an oil that is cloudy at
20°C was obtained. '

Example 4

2000 g of animal carcass fat with characteristics: wa-
ter content = 0.58%, s.p. = 23°C; A.V. = 10; S.V, =
197; I.V. = 54.6 was reacted with 354 g of propylene
oxide as in Example 1. After completion of the reac-
tion -~ recognizable by the constant pressure within
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the. reactor - 176 g of ethylene oxide was added in
portions at 155 to 160°C and a maximum reaction pres-
sure of 4 bar. After completion of the reaction, high-
ly volatile fractions were removed by a vacuum of ap-
proximately 20 mbar, the reaction product was cooled
to approximately 40°C ‘and neutralized with sulphuric

acid.

Appearance at 20°C: a light-coloured, slightly
cloudy 0il

pH value: 4.8 '

A.V.: 3.6

hydroxyl number: 49.4

I.V.: 43.6

S.V.: 159

viscosity: 780 mPas (25°C)

Example 5

The animal carcass fat as in Example 4 is reacted with
propylene oxide and ethylene oxide as in Example 4,
but with the difference that the alkylene oxides are
not dosed one after the other, but are added to the
reactor as a mixture 1ittle by 1little. After Sro—
cessing, an oil that is slightly cloudy at 20°C is ob-

tained.

A.V.: 4,2
hydroxyl number: 50.2
I.V.: 43.4
S.V.: : 158

viscosity: 910 mPas (25°C)



Example 6

20 g of 45% potassium hydroxide solution was added to
2000 g of the fat used in Example 1 in a pressure re-
actor. During heating this was carefully purged with
highest-purity nitrogen. 354 g of ethylene oxide was
added portionwise at a temperature of 160°C, so that
the reaction temperature could be maintained and a
pressure of a maximum of 6 bar was not exceeded. After
reaction of the epoxide, the batch was cooled and the
pH adjusted to 5 with sulphuric acid. A yellow cloudy
oil was obtained.

A.V.,: 4.2

hydroxyl value: 51.2

S.V.: 166.6
viscosity: - 856 mPas (25°C)
I.v.: "45.5

Example 7

1000 g of the reaction product obtained 1n'Examp1e 1

- was sulphonated at approximately 30°C with 300 g of

concentrated sulphuric acid for 5 hours. After neu-
tralization with 30% sodium hydroXide solution to a pH
value of 6.5, the salt water was separated and a lig-
uid red-brown clear sulphonate was obtained. The con-
tent of organically bonded SOz = 5.1%.

Chrome tanned, dyed shoe upper leather of approxi-
mately 2 mm shaved thickness from cattle hides, re-
tanned with vegetable, synthetic and resin tanning
agent was liquored at 50°C for 45 minutes with 100%
float and 7% of the product obtained (relative to the
shaved weight). The leathers were dried and finished
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in the usual way. Very soft leathers with a high de-
gree of grain tightness and of even colour were ob-
tained.

Example 8

A mixture of 700 g of reaction product from Example 2
and 300 g of a hydrocarbon mixture of chain length Cio
to Cso was oxidized at 90 to 120°C with air until the
decrease in the iodine value amounted to 22 and the
saponification value had increased by 16. The oxida-
tion product was sulphited . at 70 to 80°C by the addi-
tion of 9% sodium disulphite and then adjusted to pH
6.5 with ammonia. An oil having an opal colour at 20°C
was obtained.

Chrome tanned and dyed cattle hide, retanned with an-
ionic polymer tanning agent, with a fold thickness of
0.8 to 1.0 mm, was liquored at 50°C in 150% float for
60 minutes with 10% of the obtained product (relative
to the shaved weight). After conventional drying and
finishing, very soft flexible garment and furniture
leathers having a very even grain and a high degree of
1ight fastness were obtained.

ExaMg1e 9

A hixture of 700 g of reaction product from Example 2
and 300 g of a hydrocarbon mixture of chaih fength Cio
to Cso with an A.V. = 3 and I.V. = 56.1 was epoxidized
with hydrogen peroxidé in the presence of formic acid.
according to known processes (see Houben-Weyl, volume
14/2, page 548)._After separation of the aqueous
phase, the washed and dried sample displayed the fol-
lowing characteristics: A.V. = 5.0; I.V. = 14.5; ep-
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oxide oxygen = 1.1%. Sulphétion was carried out by
careful introduction of 100 g of concentrated sulphu~
ric acid at a maximum of 30°C over a period of 2
hours. For purposes of subsequenﬁ reaction, this was
stirred for a further hour at 30°C and then adjusted
to pH 5.5 with 30% sodium hydroxide solution. After _
washing with 1000 g of 20% sodium chloride solution, a
yellow emulsifiable oil.was obtained, the dH value of

‘which was adjusted to 6.5 to 7.0 in order to improve

shelf Tife.

White or dyed chrome tanned nappa leathers from sheep
hide were retanned with synthetic and/or polymer
ahd/or resin tanning agents and 11qubred at 50°C for
60 minutes with 200% liquor and 12% of the product ob-
tained (relative to the shaved weight). After conven-
tional finishing, soft nappa leathers with a round
handle, good elongation, lTow grain pipeyness, and high
l1ight fastness was obtained.

Comparative Example 1

560 g of the bone fat used in Example 1 with a solidi-
fication point of 25°C was mixed as in Examp1e 4 with
240 g of a hydrocarbon mixture of a chain length of
Cio to Cso and 200 g of olein and then sulphonated.
The product obtained after processing is non-homoge-
neous and not suitable for the production of liquid
products that can be used as fat liquor and grease for
lTeather.

'Examg1es 10 to 12

A dark-brown fish o0il with a strong sediment, a typi-
cal unpleasant odour of train oil, a cloudiness at
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room temperature, and displaying the following charac-
teristics, was used as starting material:

AV, = 21.7; 1.V, = 161; S.V. = 184;

clarity point: not clear up to 100°C.

This product was reacted as in Example 1 so that 5,
10, and 15%-wt. of propoxyl groups were contained in
the end product:

EX. PO content A.V. hydroxyl I.V. S.V. Appearance 6dour
(%~ut.) number 20°¢c 10°¢C
10 5 0.38 62.4 152 174 slightiy slight
: cloudy, cloudy odour
thin-bodied of
o0il train
oil
11 10 0.33 76.1 138 163 clear, thin- scarcely
' bedied ©0i1 clear any
" train
oil
12 15 0.36 82.6 124 153 clear, thin- scarcely
bodied ¢i1 clear any
train
0il

| Examples 13 to 18

800 g (750 g) of propoxylated fish oil of Examples 10 -
to 12 were accommodated in a controlied temperature
sulphation column equipped with an anchor stirrer and
a.dropping funnel. At a temperatdre of 32°C, 160 g
(225 g) 97% sulphuric acid was added drop by drop from
the dropping funnel for 5 hours during intense agita-
tion. Stirring was continued at 32°C for a further
hour to allow the reaction to settle down. The pH val-
ue of the resulting emulsion was adjusted to 6.8 by
the addition of 30% sodium hydroxide solution where-
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upon the temperature rose to approximately 70°C. The
separation into crude sulphonate and salt water re-
sulted from the emulsion on standing at approximately
700C. The aqueous phase was removed and the sulphation
product was adjusted to pH 8.3 with 45% sodium hydrox-
ide solution.

Ex. Prop. fish 97% HzS0s org.bond. Appearance Water

oil from (%-wt.) SO03 (%-wt.) - 20°C Cont.

Example . ' %-wt.
13 10 20 3.5 clear oil 22
14 . i0 30 5.0 cloudy oil 22.7
15 11 20 3.4 clear oil - 20.7
16 11 30 4.9 v 21.2
17 12 20 3.5 " " 20.1
18 12 30 4.7 " " 20.3

Odour aséessment of the products from
Examples 13 to 18:

Scarcely perceptible odour of train oil at 20% Hz2SO4
Odour of train oil at 30% Hz2S0s4, not detectable

Examplie 19

A chrome tanned upper leather retanned with an anionic
polymer tanning agent was.liquored at 50°C in 150%
liguor for one hour with 10%-wt. (relative to the
shaved weight) of a clear mixture consisting of 50%-
wt. sulphated product from Example 18, 35%-wt. white
oil, 2% emulsifier, and 13%-wt. water. After drying
and finishing this resufted in a very soft and supple
furniture leather of perfect odour.



Comparative Example 2

The fish oil used in Examples 10 to 12 was sulphated
and processed with 97% sulphuric acid without being
previously reacted with propylene oxide according to
Examplies 13 to 18:

Quantity of Org.bond. wWater Content Appearance
97% H2504 S0s (%-wt.) (%-wt.) at 20°C
(%-wt.)

20 ) 4.3 - 20.3 cloudy oil

30 4.9 19.9 ditto

Odour assessment: a distinct odour of train oil.

The mixture according to Example 19 did not result in
a clear fat liquor and grease for leather.
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CLAIMS

i. A process for the production of derivatives of nat-

-ural fats and oils that are liquid or flowable, re-

spectively, at room temperature, whereby fats that are
solid or comprise solid fractions at room temperature,
mixtures thereof with free fatty acids, mono- and/or
diglycerides are oxalkylated at elevated temperatures
in the presenbe of basic catalysts with at least one
1,2~epoxide, and the obtained reaction products are
sulphated, optionally after epoxidation, in a manner
kKnown per se.

2. The process according to c¢laim 1, characterized 1in
that the oxalkylation is carried out at temperatures
in the range from‘150 to 170, preferably 155 to 165°C.

3. The process according to any one of claims 1 to 2,
characferized in that 5 to 100%-wt. of 1,2-epoxide,
preferably 10 to 25%-wt. of 1,2-epoxide, relative to
the quantity of fat used, are added.

4. The process according to any one of calims 1 to 3,
characterized in that ethylene oxide, propylene oxide,
butylene oxide, styrene oxide, 1,2-epoxy butadiene,
and/or 1,2-epoxy cyclohexene are used as 1,2-epoxides.

5. The process according to any one of claims 1 to 4,

characterized in that the oxalkylation is carried out

in the presence of sodium hydroxide, potassium hydrox-
ide, sodium methylate, or alkaline salts of fatty '
lacids.

6. The process according to any one of claims 1 to §,
characterized in that the epoxides are reacted one
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after the other or in admixture with the fats in case
that the oxalkylation is effected with more than one
epoxide.

7. The process according to any one of claims 1 to 6,
characterized in that the oxalkylation is carried out
with propylene oxide and/or ethy]ené oxide.

'8. The process according to any one of claims 1 to 7,
characterized in that the oxalkylation products, op-
tionally in admixture with hydrocarbons-and/or unsat-
urated fatty acids, are sulphated with concentrated
sulphuric acid or sodium disulphite and atmospheric
oxygen in a manner known per se and that the obtained
reaction products are neutralized. '

9. The process according to any one of claims 1 to 8,
characterized in that the oxa]ky1ation products are
epoxidized prior to sulphation.

10. The process according to any one of claims 1 to 9,
characterized in that solid fats or oils with a cloud
point above the cloud point of lard oil are used as
starting materials.

11. The process according to any one of claims 1 to
- 10, characterized in that the oxalkylation is carried
out at~preséures from 1 bar to 10 bar.

12. The process according td any one of claims 1 to
11, characterized in that the.su1phation 1s.carried
out with concentrated sulphuric acid in quantiﬁies of
16 to 35, preferably 20 to 30%-wt., relative to the
amount of oxalkylation product.



il Hll_lj I

13. The process according to any one of claims 1 to
11, characterized in that the sulphation is carried
out with a SOs/air mixture having a content of up to
8%-vol. of SOz in the temperature range of 20 to 50°C.

14. Liquid or free-flowing derivatives of natural fats
and oils, obtainable by reaction of fats or fats com-
prising solid fractions, respectively, mixtures of
these with free fatty acids, mono- and/or diglycerides

at elevated temperatures'in.thé presence of basic.cat-
-alysts with at least 1,2-epoxide, optional epoxidation

of the oxalkylation products obtained, and subsequent

'su1phation, bptibna11y in admixture with hydrocarbons
. and/or unsaturated fatty acids,.with concentrated sul-

phuric acid or sodium disulphite and atmospheric oxy-
gen, and neutralization of the products obtained.

16. A process for the Qreasing of leather, in particu-
lar for fat liquoring, characterized in that the
leather is treated with a product as claimed in claim
14.

16. The procéss éccording'to'c1a1m 15, characterizéd
in that the fat 1iquofing and greasing is carried out
in agueous float with 3 to 15%-wt. of fat liquors and
greases, relative to the shaved weight of the leather
to be fat liquored:and greased.



