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Several methods for the production of fatty
acid esters, more particularly acetic acld esters,
from starch have been proposed. These esters
have properties which are similar to those of the
cellulose esters and therefore may be used to a
certain extent for the same purposes. Up to the
present, however, it has not been possible to ob-
tain a satisfactory yleld of starch esters having
a sufficlent degree of esterification, 1. e, that con-~
tain at least 2} acyl groups per molecule of
CeHio0s.

In general starch in gelatinized condition is
very hard to esterify with acids or acid anhy-
drides, while moreover by the high temperature
required for this esterification there are formed
products which, on account of the decomposition
of the starch molecules, have become partly water
soluble and therefore are Inferfor from a tech-
nical point of vlew, The production of formie
acld esters is more easy; these esters, however,
are unstahle and are technically of minor im-
portance. It is also possible to produce starch
esters by means of acid chlorides in the presence
of organic bases.

It 1s known that esterification will proceed
more readily, {f the starch has been previously
gelatinized or brought into a soluble form. It has
been proposed 1. a. to subject the starch be-
fore the conversion Into fatty acid esters to a
swelling treatment with chloroacetic acld or al-
ternatively to bring the starch into a soluble form
by the actlon of glycerol at 160° C. The action
of the catalysts generally used in acetylating
processes, such as hydrohalogenic aclds, sulfuric
acld, aluminium chloride, zinc chioride and the
like, 15 also to be consldered as being chiefly due
to thelr property of rendering the starch soluble.
These catalysts are not very suitable for the prep-
aration of technically valuable starch esters, as
they generally are apt to decompose the starch
too far, and the yleld is generally too low.

The formic acid esters mentioned above are
easily produced, since starch is soluble in con-
centrated formlie acld, If this solution is treated
with acetic acld and acetic acld anhydride, there
will be formed an ester which contains a formyl
group and an acetyl group in each molecule of
CsH1Os, but which will not dissolve in organic
solvents, so that these products also are as yet
of little value in actual practice.

According to the Inventlion it 1s possible to pre-
pare technically valuable esters from starch with
tatty aclds and/or hydroxy fatty acids by treat-
ing the starch which has been dissolved In an
anhydrous medium in the presence of an acetate
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with the acids in guestion, or with the anhydrides
thereof,

A solution suitable for this purpose may be
obtained In the manner described above with the
ald of formic acld. It has been found that when
treating such a solution with e. g. acetic aclid an-
hydride or with a mixture of acetic acld and
acetic acld anhydride In the presence of gedium
acetate a substantia] decomposition of the starch
will not occur, even at high temperatures, and
thet products are obtained thereby that are es-
teriffied to a very high degree and are contain-
Ing e. g. 2.8 acetyl groups.

It 1s, however, also possible to start from other
starch solutions in an anhydrous medium. Ac-
cording to an embodiment of the Invention the
starch is dissolved in & mixture of ammonium
acetate and acetamide and subsequently acylated
with acld anhydrides or mixtures of aclds and
acid anhydrides. The mixture of ammonium
acetate and acetamide may be obtained by satu-
rating acetic acid anhydride with ammonia gas,
and it has been found that starch may be read-
11y dissolved in thils mixture at a temperature of
e. g. 140° C. By the acylation of the dissolved
starch the esters are produced in a substantially
theoretical yleld: the composition of the esters
depends 1. a. on the proportion of the acylating
agent, the temperature and the time of reaction.

The reaction may be promoted by distiiling
off, preferably in vacuo, the water formed, by
the reaction either during the treatment or dur-
ing the first phase of the sald treatment.

By the acylation described above a yleld of
95% of esters containiiig up to 2.8 acyl groups,
e. g, acetyl groups, is obtained. Efforts to ob-
tain the pure triacetates by using a larger pro-
portion of acetic acld anhydride have failed be-
cause of an initial saponification. It has heen
found, however, that by adding per-compounds,
especially hydrogen peroxide, at the end of the
reaction 1t is possible to produce the tri-ester
without any difficulty, which most likely is due
to the formation of per-acetic acid. Moreover,
the hydrogen peroxide has a bleachlng actlon.
so that very light colored esters are obtalned.

The use of sodlum acetate as a catalyst in
acetylating processes is not novel per se: this
catalyst, however, has not yet been used for pro-
ducing starch esters containing more than 2.5
acyl groups.

Ezample

100 parts by welght of acetic acid anhydride
are saturated with dry ammonla gas. In the
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reaction mixture 30 parts by welght of anhy-
drous sodlum acetate and 32 parts by weight of
dried potato starch are dissolved. The mixture
is heated to 140° C for one and a half hours,
and 50 parts by welght of acetic acid anhydride
are slowly added while agitating. After the agl-
tating treatment has been continued for an hour,
the water 1s distilled off in vacuo, after which
the additlon of acetic acid anhydride is con-
tinued unti] 100 parts by welght have been added
in total. When pouring the reaction mixture
into water an ester cenfalning from 2.5 to 2.78
acetyl groups is obtalned.

The treatment s preferably continued, how-
ever, by further agitating the reaction mixture
without heating, prior to pouring the same into
water and by adding 35 parts by welght of a 5%
solution of hydrogen peroxide and 5 parts by
welght of acetic acld anhydride. The reaction
mixture which will be very light in color is left
over night and then poured into water, whersby
the tri-ester is precipitated. The preclpitate is
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washed and dried subsequently. This ester is
perfectly soluble in organic solvents and the so-
lutions are homogeneously miscible with solu-
tions of acetyl cellulose.

Besides fatty acids such as acetlc acld one may
also use hydroxy fatty acids, e. g. lactic acld, for
the esterification, It s possible in this manner
to prepare mixed esters, in which the hydroxy
groups of the starch are esterified e. g. partly
with lactic acld and partly with acetic acld.

The method according to the invention is
chiefly important for the production of highly
esterifled products from non-converted starch,
particularly potato starch, It Is also possible, If
desired, to start from starch products which have
heen subjected to a treatment whereby esters are
produced the properties of which are more or less
different from those of the esters of the original
starch. Very suitable products may be prepared
€. g. frotn cold swelling starches.
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