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The esters of the fatty aclds as cottonseed oll,
HInseed oil, olive oll, sesame oil or tall oil, of flsh
oll, coconut oil and the like, practically do not
solve highest polymeric vinyl chlorides or nitro-
cellulose in the heat and have only slight plasti-
fying properties. If trying to produce artificial
material of equal parts of polymeric vinyl chlo-
ride and oleic acid methyl ester, linseed oil acid
ethyl ester or tall ol? fatty acid methyl ester at 200-
250°, fatty not homogeneous products are formed

. In which the softener is unbounded. With the

double quantity of polymeric vinyl chloride very
hard, brittle, and sintered substances are ob-
tained, breaking at 0° and sweating out the sof-
tener at room temperature. Therefore a technie
working up of these non-solvents with the men-
tloned polymeric substances is difficult.

Now it has been found that excellen{ softeners
for highest polymeric substances as polyvinyl
chlorides, polyvinyl acetates, cellulose acetates,
nitro celluloses, cellulose ethers and the like, may
be obtalned if the double bounds in the esters of
the above mentloned fatty acids are removed
wholly or partly and—according to the known
method of work—hydroxyl groups or hydroxyl
and chlorine or, if necessary, also only chlorine
is added and the groups led in are substituted,
e. g. acylated and/or alkylated.

Such derivatives of the mentioned unsaturated
fatty acids can be produced as follows:

Ezample 1

10 parts of oleic acld are oxidized with 3 parts
of potassilum hydroxide In 25 parts of water
and 10 parts of potassium permanganate in 25
parts of water in the course of 24 hours at 0-10°,
From the fllirate a solid acid is separated by acld-
ifying which proves to be trans-8.10-dihydroxy
stearic acid (melting-point 134°) after recrystal-
lizing with alcohol. By esterifying this acid with
methyl alcohol contalning hydrogen chloride,
trans-dihydroxy stearic acid methyl ester, (melt-
ing point 106°) and by bolling it with acetic acid
anhydride in excess and sodlum acetate as a
catalyst trans-8.10-discetoxy stearic acld methyl
ester (bolling point at 0.8 mm: 201°) are ob-
tained.

Ezample 2

10 parts of oleic acid are oxidized in 40 parts
of glaclal acetlc acid with 4 parts of 30%]ic hy-
drogen superoxide for one hour under reflux,
and after adding 10 parts of glacial acetlc acld
and 2 parts of 30%ic hydrogen superoxide It is
oxidized further for one hour under bolling, The
realdue of evaporization ylelds after saponifying
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and acldifying cis-9.10-dihydroxy stearic acid
(melting-point: 95-88°), which is esterified with
methyl aleohol containing hydrogen chloride to
cls-dithydroxy stearic acld methyl ester (melt-
ing point: T72-74°) and is acetylated with acetic
anhydride In excess and sodium acetate to cls-
diacetoxy stearlc acid methyl ester (boillng-point
at 2 mm: 221°).

The corresponding butyl ester can be produced
as the above mentloned methyl ester with the ex-
ception that the esterification s carried out with
butyl alcohol containing hydrogen chloride. In
the same way ethoxy buthyl esier may be pro-
duced by esterifylng with ethoxy butyl alcohol
containing hydrogen chloride.

Example 3

100 parts of tall oll (bolling point at 3 mm:
185-230") with the acld number of 162 and the
lodine number of 180 according to Smit, 189 ac-
cording to Hanus, are solved in 60 parts of potash
lye in 5000 parts of water and oxidized under
stirring with 200 parts of potassium permanga-
nate/5000 parts of water at about 5° In the
course of 24 hours. From the flltrate the aclds
soluble In water are separated by acidifying, and
by recrystalllzation wlth alcohol a crystallized
acid (melting point: 132°) with the acld number
of 179 Is obtained. The esterification with ethyl
alcohol containing hydrogen chloride and the
following acetylization with acetlic anhydride and
sodium acetate yleld the acetyl derivative of a
hydroxylized fatty acid ethyl ester (bolling point
at 0.7 mm: 215°).

Example 4

100 parts of tall oll according to Example 3
are boiled in 800 parts of glacial acetic acid with
80 parts of 30%Iic hydrogen superoxide for one
hour in reflux and further oxidized after an ad-
dition of 200 parts of glaclal acetic acld and 40
parts of 30%1ic hydrogen superoxide for one hour.
The residue of evaporization ylelds after saponi-
fying with soda lye and acidifying a hydroxylized
fatty acld unsoluble in water with the lodine
number of 43, It is esterified with methyl al-
cohol contalning hydrogen chloride, and the resi-
due of evaporization is acetylated with acetic
anhydride in excess and sodium acetate for 2
hours under reflux. After separating the mean
of acidylization and washing and drying an ester
free from hydroxyl groups is obtalned with the
acid number of 16, esterification number of 230
and lodine number of 60.
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Ezample 5

10 parts of oleic acld are solved under stirring
in b parts of sodium carbonate/50 parts of water
and treated at 0° with 2.7 parts of chlorlne. The
hydroxy chlorine stearic acid, precipiiated after
acldifying, vields by esterification with methyl
alcohol contalning hydrogen chloride and after
neutralizing a residue of evaporization with
12.6% of chlorine after belng dryed in vacuum,
After boiling for four hours with acetic anhy-
dride In excess and sodium acetate as a catalyst
an acetylized acid ester of 11,3% of chlorine
free from hydroxyl eroups is obtained. Produc-
Ing these esters, oleic acld methyl ester, being
afterwards oxidized and acetylated as above de-
scribed, may be used as starting material.

Ezxzample 6

10 parts of tall ofl fatty acid methyl ester (boil-
ing point at 1 mm: 180-185°) are stirred at 0°
wlth the solution of 6.4 parts of sodium carbon-
ate in 60 parts of water and treated with 4.5
parts of chlorine. The reaction product Is
washed and dryed. An ester containing 20.3%
of chlorine is obtained changing into an ester of
18.5% of chlorine by being treated for 2-3 hours
with acetie anhydride in excess and sodium ace-
tate,

Example 7

10 parts of oleic acid methyl! ester (bolling
point at 2 mm: 185-200°) are chlorlnated in 10
parts of petrol ether under stirring and cooling
until chlorine can be identified in the waste gas.
After neutralizing by washing in ice water and
drying in vacuum at 150° a chlorinated deriva-
tive of the ester of 38.1% of chlorine is obtained.

If 6 parts of the chlorinated ester are boiled
for some hours in 10 parts of methyl alcohol at
100° with 0.8 parts of sodium in 25 parts of meth-
anol, hereafter washed and dryed in vacuum, a
substance of 8.6% of methoxyl and 22.8% of
chlorine is formed.

Example 8

10 parts of tall oil fatty acid methyl ester (boll-
ing polnt at 1 mm: 180-185°) are chlorinated in
10 parts of petrol ether under stirring and conl-
ing until the saturation of the C=Cbounds, After
neutralization by washing and drying an ester
of 31.8% of chlorine is obtained.

The derivatives of unsaturated fatty acids of
high molecular weight, produced according to the
above described examples, are excellent soften-
ers for high polymeric suhstances, especiaily for
highest molecular polyvinyl chloride. The ca-
pacity of these esters for solving polyvinyl chlo-
ride is—in contrast to the not substituted satu-
rated fatty acid esters—so stiong that generally
it is not necessary to add other softeners like
trikresyl phosphate or phthalic acid esters. The
mentioned esters give the polyvinyl chioride ahove
sll excellent cold stabilities. In this sense the
esters of the diacetoxy stearic acids, according
to the examples 1 and 2, are especially suitable,
mbove all the butyl and especially the ethoxy butyl
esters according to example 2. The ester men-
tioned at last are also suitable to improve the
somewhat imperfect cold stability of the-only
chlorinated esters which easily ean be got ao-
cording to examples 7 and 8, so that they are
satisfying in all respects. Not only {he esters
themselves and their mixtureg are excellent spfi-
eners for polyvinyl chlorlde, but it has been proved
that extraordinary good effects, specially accord-
ing to the cold stabillly, can be obtained with
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mixture contalning intermediate products as
components of mixture, which are obtained by
producing the esters as described in the exam-
ples. Thus an artificial substance of 3 parts of
polyvinyl chloride, 2 parts of diacetoxy stearle
acid methyl ester and 1 part of tall oil fatty
acid methyl ester has a cold stabllity of —60°.
This material 1s not greasy and is extremely elas-
tic. An addition of dihydroxy stearic acid to
the esters described in the examples improves the
smoothness of artiflcial material of polyvinyl
chloride and facilitates spattering. Even con-
siderable amounts of unsaturated resp. satu-
rated fatty acid esters may be employed with.
An additlon of chloronaphthaline improves the
heat stability of these materials.

The pressed masses produced at 180-200° can
be also easily welded, because in consequence of
the high boiling point and the favorable proper-
ties of solving no carbonization of the softener oc-
curs and the welded spots are often searcely to
be distinguished when the material is cut. In
consequence of the great cold stability the prod-
ucts are especially suitable for those manufac-

. tures requiring elasticity and bending strength

in the cold. The resistance to pressure, resist-
ance to tearing, resistance to notch, and the re-
sistance to abrasion ls considerable. The halo-
gen adheres much better to the chlorinated prod-
ucts than to the low molecular fatty acids.

In the examples oleic acid and tall oil fatty
acids were always used as starting materigls.
All oils mentioned in the introduction, however,
may also be applied as starting materials. Thus
e. g. the linseed oil acid may he oxidized by po-
tassium permanganate {n diluted alkaline solu-
tion to a tetrahydroxy fatty acid, the sativine
acid, and this may be esterified and acidylated
and/or alkylated. These derivatives are also gx-
cellent softeners for high polymeric substances.

As cold stability the temperature is named at
which the pressed mass can still be -hended.
About 10° lower the product becomes brittie and
breakable,

The application of the above described soft-
eners in particular may be demonstrated by the
following examples:

Exzgmple 8

100 parts of polymeric vinyl chloride are ¥nead-
ed with 100 parts of trans-diacetoxy stearic acid
methyl ester and then the mixture Is worked up
in the known way under employing pressure and
heat to plates, rods, tubes, hoses, threads apnd
commodities which are very smeoth and elastic
and have thc resistance to .cold of —39° and

the resistance tc heat of 150 minutes/170°. The
softener does not sweat out In the heat. ‘The
masses can be easjly welded in the heat, An

addition of dihydroxy stearic acid (10%) im-
proves the resistance to cold up to —43°, improves
the smoothness and facilitates the spattering.

Exzample 10

Waste leather, asbestos, cellulose, paper, paste-
board, cork, and the like are kneaded with a so-
lutlon consisting of 10% of polymeric viny! chlo-
ride and 8% of diacetoxy stearic acid methyl
ester, whereafter the mass is worked out to pack-
ing materials.

Ezample 11

10 parts of polymeric vinyl chloride snd 10
parts of trans-diacetoxy stearic acid methyl ester
are solved in 180 parts of tetrahydrofurane;-{rom
this selution may be cast a fim of high extens-
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bility and of a resistance to cold of —80°. The
solution is suitable for Impregnating fabrics and
after an addition of 3 parts of pigments 1t is suit-
able for producing artificial leather and for cov-
ering textile fabrics. Instead of applying methyl
ester also butyl ester may be used.

Example 12

100 parts of polymeric vinyl chloride and 100
parts of acetoxy tall oil fatty acid ethyl ester are
solved In 500 parts of tetrahydrofurane and 500
parts of methyl propyl ketone. The solution is
suitable as a lacquer for cables and yields water-
tight foils flexible at —35°,

Example 13

100 parts of polymeric vinyl chloride are mixed
with 100 parts of cls-diacetoxy stearic acid-3-
ethoxybutyl ester and the mass is spaitered to
elastic plates, hoses, and the like which may
easily be welded. They have a resistance to cold
of —48°.

Example 14

100 parts of polymeric vinyl chioride and 100
parts of acetoxy chlorostearic acld methyl ester
are solved in 800 pairts of a low bolling solvent.
The solution is suitable for covering metal, glass,
paper, and fabrics. The lacquer has a resistance
to cold of —39° afier removing the volatile con-
stituents.

Exaemple 15

12 parts of polymeric vinyl chloride are
kneaded with 4 parts of dlacetoxy stearic acid
buty] ester and 4 parts of acetoxy chlorostearic
acid ethy] ester, whereafter the mass is spattered
to elastic and flexible commodities having the
resistance to cold of —42°. They may easily he
welded.

Example 16

9 parts of polymerlc vinyl chloride are melted
with 4 parts of chlorinated tall oil fatty acid
meathyl ester and 2 parts of diacetoxy stearic acid
methyl ester, whereby an elastlc mass 15 ob-
tained, having the resistanee to cold of —30° angd
which does not sweat out the softener,
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Example I7

3 parts of polyvinyl chloride, 2 parts of di-
acetoXxy stearic acld methyl ester and 1 part of
tall oll fatty acld methyl ester are pressed to
plates, tubes or foils and thereby products of the
reslstance to cold of —60° are obtained. After
a useful dllution in suitable solvents products are
obtalned suitable for the covering of electric con-
ducting wires, cables, and the like,

Exgmple 18

10 parts of acetyl cellulose are solved in 100
parts of methylene chloride-methanol (9:1) and
10 parts of trans-diacetoxy stearic acld methyl
ester. The solution may be cast to a flexible
film (44 ©) which has a resistance to tearing of
2.9 kg pro qmm, 21.3% of extensibility, the bend-
ing strength of 281 and the resistance to cold of
—70°, The solution is suitable for producing pro-
tecting coatings on wood, metal, glass or fabrics.

Ezxample 19

4 parts of cellulose acetate and 4 parts of cis-
diacetoxy stearic secid butyl ester are solved in
50 parts of methylene chloride-methanol (9:1)
and then the solution is cast to folls. These have
(at 61 ) a resistance to tearing of 3.4 kg. pro
qmnm, 14.5% extensibility, the bending sirength
of 1900-3000 and the resistance to cold of —80".
The solution is suitable for covering flexible elec-
tric conducting wires and cables which are flex-
ible in the coid.

Besldes the excellent resistances to cold named
above, the high polymeric masses to which the
softeners according to the invention are added
have also a very satis{ying resistance to heat.
According to the usual stability test—consisting
in heating the meass of artificlal material In the
nitrogen flow at 170° and in determining the tirne
passed until the first splitting off of hydrogen
chloride is identified by a solution of silver ni-
trate—-the masses of artificinl material described
in the examples 9-19 have resistances to heat of
about 2¥%2 hours and more.
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