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It is known to convert starch by means of hy-
pochlorites. For this alm the starch is brought
into contact with a diluted solutlon of hypo-
chlorite and if desired a catalyst is used. In
some cases the starch to be treated is suspended
into a solution of a suitable alkalt carbonate in
water and chlorine 1s introduced into this solu-
tion, After the treatment has been carrled out
to the desired degree the starch Is allowed to
settle; the upper layer consisting of a solution
of sodium chiorlde of starch are present. The
sediment 1s washed with water and afterwards
dried. The drying must be carried out with care
in order to prevent the formation of lumps, hard
crusts and the llke. The drylng Is very cumber-
some and a part of the starch is lost due to the
formation of decomposition products which are
removed by the washing-water,

I have found that valuable products can be
obtained without the above drawbacks being en-
countered if chlorine In the form of a gas or a
liquid 1s added to a mixture of starch or starch
like products with a suitable alkaline substance
such as carbonate of sodium, sodlum hydroxyde
in the form of a powder, potassium carbonate,
borax, trisodlumphosphate and the like. The
process will be elucidated by the following ex-
amples which, however, do not limlt the scope
of my invention.

Ezample I

100 parts by weight of potato flour are mixed
with 24 parts by welght of crystal soda. This
mixture is treated with chlorine gas In an agitat-
ing-vessel till all carbonate of soda has been neu-
tralized. In stead of adding the sodium car-
bonate in bulk it {s In some cases of advantage
to add the soda little by little, e. g. In two or
more portlons as the process proceeds. Care Is
to be taken that during the treatment the tem-
perature does not exceed 60° C. .

After the conversion with chlorine has been
finished the product may be left unaltered or
the desired reaction may be glven thereto by
meanhs of acld or alkall, The neutral till Hght
alkaline product will dissolve in water clearly
and after cooling the product will glve no clouds
or nearly no clouds, Instead of crystal soda I
may use also sodium carbonate in the form of
g powder or an equivalent welght of potassium
carbonate. Instead of potato flour I may use also
different starches such as rice, sago, maiZe, wheat,
taploca starch, tapioca root fiour and the like.
Further starches contalning protein or glutine
such as potato flour in the form of flakes, wheat
flour and the iike may be used.
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Ezample 11

100 kg of potato flour in an alr-dry condition
are mixed with 12 kg waterfree sodlum carbonate,
Thereupon chlorine gas is introduced till the
reaction has become weakly acid towards litmus.
Instead of adding the soda in bulk it may be of
advantage to add the same gradually, e. g. in two
or more portlons as the process proceeds. The
product mixed with %-1%% borax forms in &
50% concentration a thin bolling solution in wa-
ter. .

Ezample 1

100 kg of potato starch with 20% moisture are
mixed with 8 kg waterfree sodium carbonate or
16 kg crystal soda. Thereupon chlorine gas s
introduced til! the reaction is weakly acid. The
product obtained in this way is now mixed with
14—1% of perborate. This flour glves a clear
and colourless solution which at a bolling point
in a concentration of about 35% Is relatively thin.

Exzample IV

100 kg of potato flour with about 20% of mols-
ture are mixed with 15 kg of trisodium phosphate
in the form of a powder. Chlorine gas Is Intro-
duced till the reaction 1s weakly acid. I may also
use starchs which have been altered by roasting,
1. e, dextrines. These dextrines may be obtalned
by means of known processes but also by means
of the processes as described in my co-pending
applications of even date.

Exzample V

100 kg of potato flour are mixed during about
4 hours with 100 g of nitrogenic acid (specific
weight 1,4) to 110° C. Thereupon the mixture Is
cooled and molstened till the dextrine obtained
contains about 12% of moisture. Thereupon 20
kg of sodilum carbonate are added in two por-
tions, chiorine being Introduced after the addl-
tion of each portlon till the reaction Is weakly
acid. The product obtalned is very good, colour-
less and soluble In bolling water, It keeps its
fluldity after cooling and remalns clear or nearly
clear. Also cold soluble starch, cold soluble dex-

. trine or swelling-starch obtained by treating with

alkall or by drying in thin layers may be treated
according to my process. It is observed that
these cold soluble products cannot be treated
with liquids in as much as they would give rise
to the formation of lumps so that my process
possesses speclal advantages In this respect .
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Ezample VI

100 kg of potato flour are treated with 2%
of hydrochloric acid gas and kept on 30° C dur-
ing 12 hours. Thereupon 20 kg of sodium car-
bonate are added in two portions (first portion
14 kg and second portion 6 kg). After each
addition chlorine gas is introduced till the re-
actlon is weakly acid. The product obtained is
very good, clear and colourless when dissolved in
boiling water. After cooling it keeps its fluidity
and remains clear or nearly clear.
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The product obtained Wy & combined treatment -

with chlorine and sodium carbonate or a dif-
ferent alkali may be converted further by the
addition of oxydizing means, such as perborate
or enzymes such as diastafor or I may subject
these products to & dextrinizing action.

As a dextrinizing action I may use the usual
actions or such processes as described in my co-
pending applications of even date.

Ezample VII

100 kg of potato Aour with a moisture content
of 209 are mixed with 4-8 kg of waterfree sodi-
um carbonate. Chlorine gas is introduced till
the reaction is weakly acid. Thereupon 2% hy-
drochloric acid is brought into contact with the
flour and the mixture is heated to 50° C, during
30 minutes.

The product obtained In this way dissolves in
boililng water till 40% very easily and without
colouring, After cooling it gives no or nearly
no clouds. The products obtained may be used
for the same purposes for which starch treatad
with a diluted solution of hypochlorite may be
used, 1. e. In the textlle industry, in the paper
manufacture, in the preparation of leather, for
preparing adheslves and the like.

In those cases in which complete absence of
salt 1s desired the product may be mlixed with
water and the sodium chloride or the other
chlorides may be removed. After drying the
starch product freed from salt is white, has a
good taste and may be used as an addition to
articles of food.

Example VIII

The product obtained according to Example
VT ¥ brought into an excess of water after which

it is allowed to settle, and dried carefully. The

salt-free product has s good taste and can be
added to a number of well digestible food stuffs.

It is possible to carry out the dextrinizing after
having treated the stareh with chlorine in the

presence of a suitable alkali after the flour ob- !

" talned is freed from salt and after having been
dried.
Erample 1X

100 parts by weight of taploca flour with a
molsture content of 15% are mixed with 10 parts
of water-free sodium carbonate. Chlorine gas is
introduced till the reaction is weakly acid. The
product obtained dissolves easily in boiling water
and gives a clear solution till a strength of 209 ;
it glves a soluilon lfke glue and is very suitable
fot use in the textfle Industry.

Erample X

100 parts by welght of maize starch with a
moisture content of 15% are mixed with 20 parts
waterfree sodium carbonate. Thereupon chlo-
rine gas is introduced till the reection is weakly
acid. By means of an alkaline reacting salt
(e, g. borax, trisodium phosphate) the product is
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made neutral to weakly alkaline. The product
obtalned is soluble in boiling water til] a con-
centration of 60% and at cooling gives a greasy
paste with a high adhesive power and Is very
suitable as an adhesive in the paper industry
and the textile industry.

Example XI

100 parts by welght of potato flour with a
water content of 10-15% are thoroughly mixed
with 5% of sodium hypochlorite with '300 g active
chlorine per liter. Thereupon the product is
mixed with 159, of sodlum carbonate and chlo-
rine is introduced till the reaction Is neutral to
weakly acld. The product obtalned dissolves
clearly in boiling water till a concentration of
50-60%.

Example XII

100 parts by welght of potato flour are sus-
pended into 150 parts by weight of water which
contain sodium hypochlorite with 150 g active
chlorine per liter till the reaction has become
neutral till weakly acid. Thereupon the potato

5 flour is allowed to settle, the upper layer of salt

solutlon is removed and the potato flour is dried
till a water content of 25-309%. The product is
mixed with 12 parts by welght of waterfree sodi-
um carbonate and chlorine gas is Introduced till
the reaction is neutral, The product obtained
dissolves very easily and clearly in hoiling water
till a concentration of 50%. The advantage of
my process over the wel method is that the losses
are much less as durlng the treatment with a
small proportion of sodium hypochlorite no or
oniy a small part of the decomposition products
of the flour enter into solutlon, which part is
lost by removing the salt solution.

My process can be carried out in agltating or
mixing vessels and conveyor troughs which may
be cooled. The flour can be brought into contact
with a gas stream, e. g. In a tower or I may use
closed vessels in which an increased pressure may
be applied. The latter method is necessary in
case llquid chlerine is to be sprayed ontc the
flour.

The treatment in the presence of alkali hy-
droxyde in the form of a powder can be carried
out in such a way that the starch is thoroughly
mixed with this substance, if desired in a ball
mill and if desired a small proportion of moisture
may be added. By this means the swelling power
of the starch will be increased and afterwards
the sodiumn hydroxyde may be neutralized com-
DPletely or in part by means of chlorine gas. In
this way the swelling promoting reaction of the
sodlum hydroxyde is combined with the conver-
sion by means of hypochlorites in statu nascendi.
Instead of a suitable alkall I may also use earth
alkall oxydes, hydroxydes and carbonates and
metal oXydes, e. g. Ca{OH) 3z, Ba{OH) 2, Mg(QH),
CaCQs, BaCO3, MgCO3z, ZnO and the like.

It (s observed that the temperature may not
be too hlgh as otherwise too much moisture
would be removed. If desired I may add water
in a finely divided condition or in the form of
vapor to the reaction mixture,

It may be of advantage to use chlorine gas in
a not concentrated condition but in a diluted
state, e. g. mixed with carbonic acid, air or other
sultable gases. I may also use solutions of chlo-
rine in liquids, e. g. water, and aléo pressure may
be used.
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