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The group of waXes, resins, artificial sub-
stances, solvents and plasticifiers (softeners)
chiefly includes the condensation- and polymer-
isation preducts, such as esters and ethers,
which are obtainable in unlimited combinations
from alcohols, aldehydes, ketones, carboxylic
acids, especially high molecular fatty aclds, or
their derivatives respectively, As far as such
substances or the basic substances necessary for
theilr preparation are derived from natural
sources, in particular from metabolic products
of the anima) or vegetable world, there is always
the drawback that undesired proteln compounds,
glucosides, ferments or other additional com-
pounds of unknown constitution and effect are
also present.

The substances generally classified under waxes
consist for example of esters of monohasic, high
molecular fatty aclds with principally hieh mo-
lecular monochydric alcohols, which do not be-
long to the glycerine series. Besldes these esters
and certain parts of free alcohol and free acids,
they aiso contain glycerides which are easily de-
composed under the Infiluence of light and heat.
The game is found in connection with the natural
resing, softeners (plasticifiers) and solvents.

Since the Impurities, even when there is only
a trace of them, often produce undesired decom-
positions, their presence reduces the quality and
durabllity of the final products obtalned from
natural raw materinls. The undesired zccom-
panying substances may, It is true, be removed
by difficult and troublesome purifying processes,
but these Involve such great wastage that such
methods are economically out of the question.

Besides undesired impurities, natural raw ma-
terlals for the preparation of waxes, resins, arti-
ficlal substances, solvents and plasticiflers have
the disadvantage that on the one hand they are
only avallable in limited quantities, and on the
other hand it cannot be guaranteed that their
composition and quality will always be uniform.
Consequently, it has long been attempted to
obtain the said substances by artificial means.

Two fundamental obstacles are met within the
synthetic preparation of waxes, resins, and like
subgtances.

In the first place the basic substances, which
are directly requlred, such as high molecular alco-
hols, aldehydes or ketones, are difficult to obtain.
In the present stage of technical development
these substances are generally produced by work-
ing up or by decomposing suitable natural prod-
ucts, and thereby the disadvantages inherent in
the natural products cannot be avoided.
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In order to procure adequate and unlimited
supplies of raw material it has already been at-
tempted to prepare the high molecular oxygen
compounds necessary for the synthesis {aleshols,
aldehydes, ketones, carboxylic acids) by artificial
means. But if, for example, in the preparation
of waxes one starts with such intermediate prod-
ucts as are prepared synthetically with great dif-
ficulty, e. g. by the condensation of high mole-
cular fatty acids with similarly prepared high
moiecular alcohols, the difficulty arises that such
condensation products do not attain the good
properties of natural products. The same difft-
culty 1s met with in the preparation of resins or
resin-like substances, obtained from artiflcial
resin alcohols, resin acids and resin esters, Also
as regards the solvents and plasticifiers the syn-
thetic products have not always been satisfac-
tory. The same applles to the artificlal sub-
stances.

These unfavorable properties of the =aid syn-
thetle products are due to the fact that the ar-
tificial intermediate compounds used, e. g. high
molecular alcohols, have no molecule-ramifica-
tions worth mentioning. But only from hlghly
ramified basic synthesls substances can products
be obtained which are strikingly similar to the
natural substances. However, with the hitherto
known methods, it is not possible to prepare suf-
fictently ramifled intermediate products on scale
for use in Industry.

Tt has been found that oxygen containing car-
bon compounds, which are obtained when gas
mixtures containing carbon oxlde and hydregen
react in a catalytic way at a suitable temperature
and under high pressure with carbon compounds
having double or triple carbon bindings, are
especially appropriate as a raw material for the
synthetic preparation of waxes, resins, artifieial
substances, solvents and plasticifiers. When dou-
ble bindings are present the watergas addition
proceeds with an excellent yield between 50° C
(122° ™ and 200° C (392° F) and at 50-150 atm
overpressure with metal catalysers, for example
of the 8th group of the periodic system, in ac-
cordance with the following equations (R being
an arbitrary organic compound-radical):

(1) R.CH=CH.R+CO-+H:=R.CH:—CH.R—CHO
(2} 2ZR.CH=CH.R+-CO-}Ha
=R.CH—CHR—CO—CHR—CHs.R

Aldehydes and ketones are chiefiy procured
hereby. By a subsequent catalytic reduction
which, for example, can be carried out at high
pressure while using Fe-, Ni- or Co- contacts ac-
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tivated with ThOs, MgO or AlzOs, the correspond-
ing elcohols can be easlly obtained thereby. By
means of suitable working-conditions one can,
when using an excess of hydrogen, also prepare
alcohols directly in a single process, 'The alde-
hydes and ketones, prepared by the addltion of
watergas, can also be easlly converted Into car-
boxylic acids by the usual methods of ox!dation.

In such additions of watergas and reductions
or oxidatlons respectively all the ramifications
present in the basle hydrocarbon are retained.
Moreover further ramiflcations are obtained,
since the carbon oxide generally enters into the
molecule as a slde-chain and not at the end.

It 1s of speclal advantage to use the products
of carbon oxide hydrogenation as basic alkenle
substances for the above reactions. They can
be prepared in any required quantity from water-
gas mixtures which are easily avallable every-
where. The highly alkenic dleseloll obtainable
therefrom contalns, for example, more than 60%
isocompounds with highly ramifled chains, and
1s a very satisfactory hasic substance for the
synthesis of the above mentioned substances.

Through repeated condensation of unsaturated
particularly alkenic carbon bindings, a completely
graduated sequence of molecules can be built up
according to size. For this purpose the oxygen
compounds obtalned through the addition of
watergas are first completely hydrogenated, then
dehydrogenated to alkenes containing one car-
bon-atorn more per molecule, whereupon water-
gas Is again added to these alkenes. In this way
all oxygen compounds in question (alcohols,
aldehydes, ketones, carboxylic acids) can be ob-
tained with good ylelds and by contact reactions
which are very easily carried out in industry, so
that the Intermediate products with highly rami-
fied molecules, which are required for the con-
densation of resins and artlficlal substances, are
easily available. In this way, for example, hor-
mal propyiic alcohol and isobutylic alcohol which
at present are hardly obtainable, are easily avall-
able in any required quantity. Simllarly, the
corresponding alcohols, aldehydes, ketones and
carboxylic acids can be obtained up to the high-
est molecular welghts.

When using baslc substances obtalned in the
manner described ahbove, the preparation (con-
densation) of wexes, resins, artificlal substances,
solvents and plasticiflers s much more easily ef-
fected than by using natural raw materials or
raw materials which have been artificially pre-
pared in a different way.
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For the preparation of veluable waxes, which
may be used for example as roller masses, a sub-
stance for binding p&int, or for impregnations,
finishing textiles, rubbing masses and as basic
substance of ointments, equimolecular quantities
of a carboxylic acid containing 16 carbon atoms
per molecule, prepared as described in the above,
are, for example, condensed with an aleohol con-
taining 14 carbon atoms per molecule. By heat-
Ing sufficlently and stirring vigorously the reac-
tion takes place without a hitch. The final prod-
uct obtained hes better properties than, for ex-
ample, bees’ wax.

The preparation of oxygen contalning deriva-
tives of allphatie hydrocarbons which ere appll-
cable as solvents can be conducted in such a way
that by choosing appropriate conditions during
the converslon, alcohols (and from these alcohols,
if desired ethers) are either obtained directly, or
the oxygen containing compounds first procured
are converted to alcohols by reductlon. In the
first case one treats, for example, alkenes con-
taining one C-atom less than the desired alcohols,
or corresponding mixtures, with carbonoxide and
hydrogen at higher témperatures than are neces-
sary for the preparation of oxocompounds, e. g.
over 150° C (302° F) at approximately 100 atm in
the presence of catalysers which contain as gper-
ating substances Fe, Nj or Co and as aclivating
additions thorium-, magnesium-~ or aluminium
oxide, and which may be brought upon carrlers,
such as infusorial earth.

For the preparation of ester-containing sol-
vents, the alecohol mixture obtained is oxidised

5 under mlld condltions In such a way, that only a

part of the alcohol is converted into acids, where-
upon the mlixture is esterified In a known way,
if desired, after a previous igolation of the free
fatty aclds. However, the preparation of the
fatty aclds necessary for the esterification may
also be performed apart from the preparation of
alcohol by direct mild oxidation of a mixture of
conversion products obtained by catalytic treat-
ment with watergas at high pressures and tem-
peratures of between 50° C (122° P) and 200° C
(392° F). In this way very valuable sclvents and
plasticifiers are obtained when ecarboxylic acids
with more than 10 carbon atoms are condensed
with aleohols with more than 8 carbon atoms to
the corresponding esters,
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