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The invention relates to a process for the
treatment of hormally liquid fatty materials con-
taining unsaturated compounds such as drying
oils, semi-drylng oils and unsaturated oil frac-
tions, particularly those containing a high con-
tent of isolated double bonds, at elevated tem-
perature with sulphur dioxide under pressure as
a catalyst.,

1t 1s known that by different conversions of
olls, especially at elevated femperature, sulphur
dioxide is an active catalyst. For instance it is
known that it is possible to hard non-drying
olls by heating them at temperatures of prefer-
ably 100-140° C. under such a sulphur dioxide
pressure that the sulphur dioxide remains ligquid.
In this manner a cis-trans transformation is ob-
tained by which a hardening Is caused. An ex-
agmple of such a transformation 1s the trans-
formation of oleic acid into elaldic acld. Under
other eircumstances of temperature and pressure
drying olls can be polymerised and converted into
polymerised oils with the use of sulphur dioxlde
as & catalyst.

We now have found that in uslng sulphur di-
oxide as a catalyst by an adequate cholce of the
circumstances, such as temperature, sulphur di-
oxlide pressure, and duration of the treatment, it Is
possible to realise still another reaction In drying
oils. Byheating of drylng or semi-drying oils con-

taining isolated double bonds under sulphur di- 2

oxide pressure such & transformation of these olls
can be obtained that the isolated double bonds
of the acid groups of the drylng oils are con-
verted into conjugated double bonds. By this
transformation the drying qualities of the oils
are modified and linseed olls and olls having cor-
responding propertles are converted 'into oils
showing more resemblance with Tung oil which
In general by its high content of conjugated
double bonds is more reactive than linseed oll.

The normally llquld fatty materials contain-
ing unsaturated compounds, which can be treated
according to our invention comprise drying oils,
relatively highly unsaturated semi-drying oils,
such as sola oil, sunflower oil and fish oils, and
relatively highly unsaturated oll fractions, such
as fractions of soja o0il and herring oll. These
relatively highly unsaturated oil fractions may
for instance be obtalned by separating solld frac-
tions from oils, for instance by refrigeration or
extraction or by application of the hardening
process according to the British specification
502,390 after separating out the hardened prod-
ucts, or by a combination of these separating
methods.
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The actlvated conversion products obtained dry
faster than the starting material, thelr addition
of hydrochloric acid is easier and they have a
higher diene value (addition of maleic acid an-
hydride)., In contrast to Tung oil the dried film
of activated oil does not show the characteristic
ice flowers. Moreover the actlvated products are
more resistant to water and sodium carbonate,

By the actlvation according to our invention
polymerisation and formation of substances being
solld at room temperature by cis-trans trans-
formation only oceur In a low degree. The vis-
cosity of the treated oil shows only a small dif-
ference with that of the “starting oll and the
largest part of the actlvated product is distilled
off by distillation in a high vacuum. The gcti-
vated oll is further considerably more sensitive
for high temperature than the starting oil. From
the activated oll a polymerised oil can be prepared
in a short time without use of a catalyst.

According to our Invention activated oils are
prepared by treating the starting ofl containing
no or a small amount of conjugated bonds in the
acld groups at a temperature between approxi-
mately 180-230° C,, preferably between 180 and
200° C., in the presence of sulphur dioxide, pref-

‘erably under pressure. By using a higher sulphur

dioxide pressure a lower temperature may be
used, whereas by using lower pressures higher
temperatures may be used. The influence of the
temperature and the pressure Is illustrated by
Table I which relates to the heating of linseed
0!l under sulphur dioxide pressure for 1 hour.

Table I

Average A verage 8pecific | Refractive | Todineg | Acid
preasure in | temperature | gravity |index (n®p)| value | value
kgfem? in °C (d#%y)

Starting linseed cfl 0, 9232 1,4811 | 1K8,5 | ._.._..
100 175 | 0,0378 1, 4886 156 | 2,2
4 182 0,318 1, 4850 171 2,2
104 200 | 0,9478 1, 4923 127 | 84
a3 208 | 0,9504 1, 4920 17 | 10,8
37 217 | 0, 9422 1, 4902 145 | 8,0

For obtaining good ylelds the oil has to be
treated for from.5 to about 10 minutes or more
at the temperature mentioned. We have found,
however, that the present conversion has a nor-
mal thermal coeficlent, so that by the use of
higher temperature the conversion can be consid-
erably accelerated, as Table IT shows for lin-
seed oll,



Table IT
Proportion
ué:he‘nun:!h

r of em!

Tem- | Prossure | Reaction | of oil (meas- R:igg.c- 8pecifle
perature in timein |ured stroom | oo | Eravity
in °C. | kg/em? | minuies | temp.) and 1 (%)

the number | (7D}
of em? of
Hquid 80
212 100 30 70:20 1,4017 0,0448
225 110 15 T0:18 1,4918 0,442
225 130 10 30:32 1,4914 0,8416
225-230 | 100-200 15 96:10 1,4911 0,0444

Finally Table III shows that the products pre-
pared at for instance 190°C and 225°C corre-
spond closely.

Table III
Reaction | Pressure | Refractive | Speelfic
Tetmpers: | %ime'in in indox i Diene
gravity
ture In °C minntes | kgiem? (aftp) (diny} value
Btarting Hnseed ofl___| ____. ... 1,4513 0,0202 ——-
30 80 1,4873 0,8343 16
196 45 75 1,4881 0,8349 17
"""" 60 72 1,4889 0,9385 20
80 70 1,4003 0,8306 20
8 60 1,4880 0,0353 18,6
205 . 13 90 1,4008 04,6403 20,6
22 100 1,4820 0,8545 18

By the use of an adequate high temperature,
therefore, it 1s possible to accelerate the conver-
sion in such a manner that the process can be
continuously carried out.

It 1s recommendable to remove the peroxides
from the unsaturated faity oils previously to the
heating with sulphur dioxide,

This can be carried out in & known manner by
treatment at elevated temperature, for instance
at 290°C and passing a stream finally divided in-
different gas, e. g. nitrogen, through the oil.

By application of our invention and an ade-
quate choice of the temperature and the sulphur
dioxide pressure hesides the transformation of
the isolated double bonds into conjugated dou-
ble bonds only relatively small polymerisation
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seed ofl is heated at 290°C under passage of a
stteam finally divided nitrogen through the oll.
After treatment for a quarter of an hour the oil
15 cooled down to about 196°C, thereupon brought
under a sulphur dioxide pressure of about 150
kg/em? and heated for an hour under these cir-
cumstances at the temperature mentioned, The
activated oll drles quicker than  linseed oil,
the film formed does not show the ice flowers
belng characteristic for Tung oil. The diene val-
ue is increased from about 2 to 25,5,

Erample IT

A linseed oll being treated according to Ex-
ample I for the removal of the peroxides is heat-
ed during one hour at 175°C under & sulphur di-
oxide pressure of 100 kg/cm3?. The product ob-
talned drles much faster than lnseed oil, but
does not form ice flowers,

Under lower sulphur dioxlde pressure, however,
already perceptible results can be obtained; for
instance by heating at 193°C under a sulphur
dioxide pressure of 42 kg/cm? a conslderable in-
crease of the diene value and of the drying ve-
locity are obtalned. Besldes the acceleration of
the drying and the transformation of the iso-
lated double bonds into conjugated double bonds
here also only a weak polymerisation and sepa-
ration of only a small amount of solid matter
by cis-trans transformation occur.

Ezxzample IIT

From soja oil a liquid fraction having a rela-
tively high lodine value 1s prepared in the fol-
lowing manner. The soja oll Is first heated
durlng half an hour at 180°C under passage of a
stream of nitrogen for the removal of the perox-
ides. Thereupon 550 g sulphur dioxide are added
to 800 cm? of the so-treated oll and the mixture
is heated for 3 hours at 110-115°C. The reaction
product is separated Into a solid and a lquid
fraction by crystalllsation from acetone. The
llquid fraction then is activated according to our
invention by heating at about 200°C under a sul-
phur dloxide pressure of 7580 at for one hour.
Table IV gives a comparative survey of the prop-
eriles of the severzl products involved.

Table IV
Techni- Drying
. . Refrac- Spee. Viscoslty
Per- | eal melt- | Acid | Iodine test {(en-
Product tive in- | gravity in poises
cent 1D&D§ént value | value | g., (m¥p)| (d*) tlrelyrt::l)ry (20° C)
Days
Bola ofk | 0,3 | 134,56 UL IR PRI R,
Reaction product bardenod
W [ N 18,8 0,6 135 U & 7. S P AR [
Obtained by crystallisation
from acotone:
Selid fraction___.._______ ar 28,1 [ ...__ 111 L4720 || e
Liquid fraction.___..__._. 68 [ 0,6 | 1485 1,4783 0, 9217 9 1
Liguid fraetlon activaied with
B0 e RN PR I, 124 1, 4840 0, 9302 3,5 2

and a small separating out of solid matier by
cis-trans transformation occur.

The invention is further elucidated but not at
all limited by the following examples:

Ezample I .
In order to remove the peroxides present lin-
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Various changes may be made In the detalls
disclosed in the foregoing specification without
departing from the invention or sacrificing the
advantages thereof.

HEIN ISRAKEL WATERMAN.
CORNELUS VAN VLODROP.



