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The present invention relates to a process for
the production of condensation products of pen-
taerythritol with polybasic organic acids and
monobasic aliphatic aclds containing more than
five carbon atoms.

The production of artificlal resins by the con-
densation of pentaerythritol with polybasic acids
has been known for a number of years. How-
ever, these resins because of certaln undesirable
characteristics, even though they had many val-
usble properties especially for application in the
electrical industry, have not heen introduced into
the art. The prior art resins suffered from sev-
eral drawbacks. For example, the condensation
products were not compiletely clear and did not
retain their form and shape. The prior art
resins of this class were affected by molsture
and were not completely resistent thereto. In
addition, the hardened product did not possess
constant properties. ’

I have discovered that the drawbacks of the
prior art pentaerythritol resins may be overcome
in a simple but efficacious manner.

It Is an object of the present invention to pro-
vide & process for manufacturing condensation
products of pentaerythritol with polybasi¢ or-
ganic acids and monobasic aliphatic aclds con-
taining more than five carbon atoms.

It is another object of the present invention to
provide pentaerythritol-polybasic organic acid
resins which are completely clear and have great
stability of form and shape.

It is a further object of the present invention
to provide condensation products of pentaeryth-
rithritol and polybasic organic aclds which
are highly resistant to and practically unchanged
by molsture.

It is also within the contemplation of the pres-
ent invention to provide a hardened product of
the condensation of pentaerythritol and poly-
baslc organic acids which has substantially con-
stant properties.

The present invention llkewlss contemplates a
process for the preparation of condensation
products of pentgerythritol and polycarbonic
aclds together with aliphatic aclds containing
more than five carbon atoms.

Other objects and advantages will become ap-
parent to those skilled in the art from the fol-
lowing description,

Broadly speaking, I have discovered that the
various disadvantages and undesirable proper-
ties of the prior art pentaerythritol-polybasic or-
ganic acld condensation products may be over-
come by employing pentaerythritol in a purified
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state. The pentserythritol obtainable in com-
merce, even when it has a high melting point,
contalns greater or lesser quantities of con-
taminants such as sugars, aldehydes, formic acid
and the Hke which jnfluence the melting point
of the pentaerythritol to no considerable extent.
Even the so-called pure pentaerythritol is con-
taminated more or less by admixtures of one or
more of the aforementioned contaminants. For
example, even pentaerythritols having melting
points of about 253° C, are not completely free
from deleterious contaminants. Thus, It can be
readily appreclated that the melting point of a
pentaerythritol is not a sensitive enough charac-
teristic of the material to be used as the sole
means of determining its applicabllity in the
process of the present invention.

The quantity of deleterlous substances, par-
ticularly reducing substances, in the unpurified
pentaerythritcl may he determined by titration
with Fehlings’ solution or by means of electro-
metric titration. The best method we have found
for this purpose 18 the titration with potassium
permanganate. The pentaterythritol is purified,
for example, by washing several times unti] the
titration with a solution of potassium perman-
ganate reaches a minimum which is not reduced
by further wasghing.

In accordance with the present invention, it is
preferred to employ pentaerythritol for the con-
densation pProcess which has heen prepared in
accordance with the process of the German ap-
plication D 76 325 IVe/120, corresponding to
U. 8. applcation Serial No. 230 426, filed 17.9.38.

In accordance with the process of the afore-
sald German application, pentaerythritol is pre-
pared and recovered from solutions containing it
by means of concentration and crystallization In
the presence of 1 to 10% and preferably 2 to 6%
of free acid. Pentaerythritol prepared In ac-
cordance with the process of the German ap-
plcation D 77 001, VId/120 is likewise adapted
to condensation with polybasic orgenic acids in
accordance with the principles of the present
invention.

In order that those skilled in the art may have
8 hetter understanding of the principles of the
present invention, the following illustrative exam-
ple is provided. -

Pentaerythritol obtained by the condensa-
tion of acetaldehyde with formaldehyde is re-
crystallized until there Is no appreciable de-
crease in the quantity of reducing substances as
indicated by titration with Fehlings' solutlon or
& solution of potassium permanganste, There-
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after, 136 grams of this specially purified product
are meited with 292 grams of adipic acid. The
melt is maintalned at a temperature of about
140°C for a perlod of time, say about one-half
hour. A water-clear, substantially transparent
resin is obtained which may be treated in a man-
ner well known to those skilled in the art to pro-
duce plastic masses, lacquers, foils, electric insu-
lating masses, either by means of solvents or by
taking advantage of the thermoplasticity of the
product.

It 1s possible to employ-other polybasic organic
acids in place of the aforesaid adipic acid. Thus,
phthalic acid, suceclnic acid, oxalic acid, maleic
acid, sebacic acid, tartaric acid, citric acid, aco-
niti¢c acid and the like may be used in quantities
corresponding to the amount of adipic acid indi-
cated in the illustrative example.

Example

After recrystallization as described above 136
grams pentaerythritol are melted with 256 grams
of phthglin anhydride. ‘The melt is malntalned
at & temperature of about 150° for 2 hours. A

water-clear, transparent resin is obtained which

preferably can be used for producing lacquers
and the like, or by further heating at about the
same temperature for a’ longer time it can be
made insoluble but very resistant agalnst the
influeuce of acids and lyes.

Furthermore, mixtures of the aforesaid poly-
baslc organic acids or with other polybasic organic
acids may be employed. For the most part 2
moles of a polybasic organic acid are taken for

one mol of pentaerythritol. When s mixture of .

different polybasic orgaznic acids is used, gener-
ally the same proportion Is chosen. Of course
the choice of an other proportion is possible.

The products which are obtaihed by condens-
ing pentaerythritol with a mixture containing
polybasic erganic acid or acids and higher all-
phatic monobasic acids are -particularly well
adapted for use in prepering electric insulating
lacquers. Furthermore by addition of monobasic
acids containing more than five carbon atoms
the mechanic properties of the resin are im-
proved very much. Thus, sueh resins show &
considerable elasticity and In addiiion, they pos-
sess a preater tending strength.

i

wl

30

44

In order to provide those skilled in the art with
an {llusirative embodiment, attentlon is directed
to the following example,

Froin the recrystallized pentaerythritol 136
grams are melted with 110 grams of pure adipie
acid and 111 grams phthalic anhydride and 118
grams of caprolc acid are mixed into the melt by
stirring. Then the melt s maintained during 2
days at about 130° under diminished pressure and
then warmed still during further days at about
160° at the normal pressure.

+ #inally two comparisen samples are enclosed.

- Both ate produced under exactly the same con-

ditions, and the injtla]l materials of both only dif-
fer in the used pentaerythritol. In the sample
marked with No. 1 corresponding to our inven-
tion a very pure peniaserythritol, obtalned by re-
peated recrystallization, is used the potassium
permanganate value of which was only 1,2, while
In the sample marked with No. 2, a customary
pentaerythritol was employed .which indicated a
potassium permanganate value of 30.

For toth samples always 136 grams of the re-
spective pentaerythritol were mixed with 146
grams of pure adipic acid and 148 grams of
phthalic anhydride and the mixture was melted
at 160°, After filtration the meli was warmed
at about 130° during three hours at a pressure
of 15 m/m, Then it was poured into molds in
which it was slowly heated to 160° and then
maintained at this temperature during 24 hours.
The difference in the both samples is so evi-
dent, that no further words are necessary there-
for. .

Although the present invention has heen de-
scribed in conjunction with certain embodiments
thereof, 1t is to be understood that variations and
modifications may be made as those skilled In
the art will understand. Such variations and
madifications are to be considered within the
purview of the specification and the scope of the
appended claims. Thus, mixtures of polybasic
organic aclds and aliphatic manobasic acids con-
taining more than five carbon atoms may be pm-
ployed with pentaerythritol to obtain condensa-
tion products having particular properties.
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