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The present invention relates to a new com-
position of matter comprising cellulose esters of
lower aliphatic carboxylic acids.

It is known that film-forming materials such as
cellulcse esters, in order to be suitable for the
preparaticn ol lacquers, coating materials and
the like, require the incorporation therewith of
resins. The presence within such film-forming
meterials of resins effects an increase of the ad-
hesive preperties of the flilms prepared therefrom
if applied to a support and of the brightness of
the coatings. Resins, in order to be suitable for
the purpese in question, must be compatible with
the fitm - ferming materisls within wide limits and,
moreover, must be stable towards light to a far
reaching degrce, As far as cellulose esters of
lower alivhatic aclds are concerned, there is a
lack of restns which combine these properties
without being accompanied by other disadvan-
tages. Thus, products of the condensation of
formeldehyde and arcmatic sulfonamides, such
as benzene or toluene-sulfcnamide, which have
beer1 mostly employed for the purpose in question,
are relatively sensitive towards water, thus im-
pairing the vrroperties of the cellulose ester coat-
ings. It is owing to this lack of suitable com-
patible resins that cellulose acetate and other
cellulose esters with lower aliphatic actds, though
heing distinguished by an excellent fastness to
lizht, have not been employed to & great extent
within the coating and lacquer industry.

It is the object of our present invention to de-
velop new resing which are compatible with such
cellulose esters within wide limits and combine
this compatibility with a good fastness towards
water and light and with all such other properties
as are required for the purpcse in question. QOther
objects of our invention will be apparent from
the following description and claims. Qur inven-
tion in its broadest aspect relates to a composition
of matter comprising cellulose esters of lower ali-
phatic carboxylic aclds and formaldehyde-mono-
arylurea-condensation products. Condensatton
products of the character described are insoluble
in aliphatic and aromatic hydrocarbons and solu-
ble in those solvents such as ketones, esters, gly-
colmonoalkyl-ethers or chlorine containing hy-
drocarbons and alcohols which are usually em-
ployed for dissolving of cellulose esters. The sof-

tening point of such products is preferably be- !

tween about 50 and about 100° C. They are ca-
pable of being homogeneously incorporated with-
in cellulose esters up to a proportion of about
150%. Moreover, they are not materially colored
and combine this property with g good fastness
to light and to water. This is true of the pure
monoarylurea-formaldehyde-condensation prod-
ucts as well as of those mixed condensatlon prod-
ucts which have been prepared from formalde-
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hyde on the one hand and a mixture of a mono-
arylurea and another formaldehyde-reactive com-
pound, provided that the monoarylurea is pres-
ent therein in a preponderant amount. Sultable
formaldehyde-reactive eompounds for the pur-
pose in question are, for instance, aryl-sulfon-
amides such as benzene- or toluyl-sulfonamide.
As monoarylurea, there is preferred the non-sub-
stituted phenylurea, although substitution pred-
ucts thereof, such as a uniform toluyl-urea or
xylyl-urea or mixtures of the iscmeres thereof,
are not exchuded. Furthermore, there can be
employed halogen-substituted phenyl ureas.

As cellulose ester, there is preferably employed
the so-called secondary cellulose acetate, i. e. the
product obtained from the primary cellulose tri-
acetate by a partial saponification, furthermeore,
the primary cellulose triacetate ltself, cellulose
propionate and cellulose butyrate and mixed
esters of the said acids.

As a matter of fact, the composition of matter
described may also eontaln softeners such gs tri-
arylphosphates, trichlorcethylphosphate, dial-
kylphthalates and, furthermore, pigments, dye-
stuffs, fllling materials and the like.

The condensation produects which are made use
of in the preparation of our new compositions of
matter can be prepared In the usual manner by
causing formaldehyde to react upon a monoaryl-
urea, the reaction being preferably started in an
alkaline medium, for instance at a pH-value he-
tween about 8 and about 9, and finished at a pH-
value between ahout 4 and about 8. The reac-
tion temperature is preferably kept between about
60° and about 100° C, the condensation products
being isolated frem the aqueous medium by
evaporation. Depending on the cholce of the
starting materials and on the degree of condenss.~
tion, the softening point is between about 40 and
about 110° C, the compatibility of the condensa-
tlon products with cellulose esters belng decreased
with a rising of the softening point.

Our invention is furthermore illustrated by the
following examples without, however, being re-
stricted thereto, the parts being by welght:

Example 1

135 parts of phenylures are heated for one
hour at 80-100° C with 350 parts of & 33% solu-
tion of formeldehyde which has been rendered
alkaline by means of sodlum hydroxide. The
resin thus formed is isolated by evaporating the
water in vacuo. The heating in vacuo is con-
tinued until the resin has assumed a temperature
of 120° C. The colorless resin having a soften-
ing point of 83-84° C according to the method
of Krimer-Sarnow-Nagel Is dissolved In cyclo-
hexanone 50 as to form a 20% solution. 45
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parts of this solution if added to an acetylcellu-
lose lacquer of the following composition:

Parts
Acetyleellulose — oo 12
Methylacetate e 9
Ethylacetate oo e oo 4
Methanol o 5
Ethylaleohol e 15
TOIENe m e oo 15
1-methoxy-2-acetoxy-ethane oo 40

vleld a clear solution from which there 1s ob-
tained after evaporation of the solvents a homo-
geneous clear film of an excellent adhesive ca-
pacity.

Erample 2

405 parts of phenylurea are heated for half
an hour at 95° C with 1050 parts of & 30% form-
aldehyde solution containing 1.5 parts of an-
hydrous sodium carbonate. After the addition
of 2.25 parts of tartaric acld the solution Is
cooled to 50° C and filtered. By evaporating In
vacuo at a temperature of 90° C, 500 parts of
& colorless blistery resin are obtained. The fol-
lowing lacquer is prepared therefrom:

Parts
Resin - oo ——— . 8
Celluloseacetobutyrate - _____ 8
Tributylphosphate - e __ 2
Benzylbutylphthalate - e 2
Diglyeolic acid butylene glycolic ester..____ 0.5
Ferrle hydroxide______ oo 8
Acetone oo e 325
Toluene e 13
Alcohol 4
Monomethylether of ethylene glycol..____ 5

Acetle acld ester of monomethylether of
ethylene-glycol

When this lacquer is applied onto a support elther
with a penecll or, after dilutlon with other sol-
vents, by means of a spraying pistol, a well stick-
ing, enamel-like lacquer ls obtalned.

Example 3

A resin having been prepared according to
example 2 Is melted In vacuo untll a test portion
of the same is britile and no longer sticky at
20° C. Then, the resin s dissolved In an excess
of hot propanol, freed from small impurities and
concentrated so as to form a 70% solution.
parts of this resln solutlon are added to a solu-
tion of 7.5 parts of acetyleellulose in a mixture of

Parts
Methylacetate - oo 15
Methylaleohol - . 5
Bthylaleohol - oo 11.3
Toluene - e m i ———— 15
1-methoxy-2-acetoxy-ethane oo~ a5
Diglycollc acld butylene glycollc ester——____ 17

Phthalle acid ester of monomethylether of
ethylene-glycol

are stlll added thereto. The clear lacquer thus
obtained is applied onto a plate of beechwood,
the lacquer for the first coatlng belng preferably
somewhat more diluted with the same solvents
In order to effect a better Denetratlon of the
wood. The lacquer thus obtalned is distinguished
by a good fastness to weather.

Ezxample 4

100 parts of a 33% formaldehyde-solution are
mixed with 7 parts of a 5% ammonia solution
so a3 to assume a pH-value of 7.0. Then 32
parts of phenylurea and 8 parts of the urea from
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o-toluldine are dissolved therein at 70-80° C,
The walter i3 quickly evaporated by rlsing the
temperature. There remalns a light hard resin.
This resin is capable of belng homogenecusly
combined with acetylcellulose in the proportion
of 3:4. The solution ylelds clear and hard, prac-
tically colorless films having a fastness to water
which 1s better than that of pure acetyleellulose.

Ezample 5

To 120 parts of formaldehyde there are added
12 parts of a 4% ammonia solution and a mix-
ture of 36 parts of phenylures with 4 parts of
benzenesulfonamide. The mixture is heated until
a elear solution s reached, the pH-value being
decreased to 5.5-6.0. Then the solution is evap-
orated in vacuo. The resin helng formed at
first and having a low melting point is heated
until a test portlon of the same is brittle at
90-100° C.

A solution of 100 parts of acetyleellulose is
capable of taking up 140-150 parts of the resin.
Clear, hard and quickly drying films are obtained
from this solutlon.

Example 6

350 parts of a 33% formaldehyde-solution are
neutralized with 38 parts of a 5% ammonia solu-
tion. 119 parts of phenylurese and 34 parts of o-
toluenesulfonamide are dissolved therein at 70—
80° C. The water is evaporated in vacuo. The
resin 15 further heated at 80-100° C until it be-
comes hard. This resin obtained in a yield of
185 parts 1s almost colorless and compatible with
acetylcellulose up to a proportlon of 125:100.
Hard, very bright and quickly drying lacquers
can be obtained therewith.

Example 7

In the same manner as described in the fore-
golng example, there are condensed with formal-
dehyde 119 parts of phenylurea in admixture with
15 parts of benzenesulfonamide and 17 parts of
p-toluenesulfonamide, 180 g of a colorless resin of
the softening point 40° C beilng obtalned thereby.
It 1s compatible up to 200% with acetone-soluble
acetylcellulose and ylelds therewith clear, hard
and colorless lacquers. This resin 18 also com-
patible for 200% with celluloseacetobutyrate and
vields therewith clear, very bright and colorless
lacquers of a good fastness to light.

Ezample 8

1225 parts of a 33% formaldehyde-solution are
neutralized with dijuted ammonia solutlon. 332
parts of phenylurea and 165 parts of benzenesul-
fonamide are dissolved thereln by heating. The
resin belng isolated as described in the foregoing
examples has a softening point of 37 C and is
compatible for 175% with celluloseacetate as well
as with celluloseacetobutyrate.

Ezample 9

In 350 parts of a formaldehyde-solution belng
neutralized with diluted ammonia, there are dis-
solved while heating 82 parts of phenylurea and
83 parts of benzensulfonamide. The water is
evaporated for the most part. Then toluene is
added and the mixture is heated while constantly
replacing the evaporating toluene until no more
water evaporates. The toluene Is also distilled
off. There remain 160 parts of a hard yellow res-
in that can be combined for 1009% with acetone-
soluble celluloseacetate.
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