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This invention relates to processes for bleach-
ing or reducing the discoloration of liquids and
Julces or the like with the ald of hydrogen per-
oxide,

Basically considered, these processes involve
bleaching or decoloring liquids by treating them
with hydrogen peroxide vapor. Heretofore prior
art bleaching processes wherein hydrogen per-
oxide was used were operated at reactlon condi-
tions at which the hydrogen peroxide was in lig-
uid form, that is the bleaching or decoloring was
carried out by simply adding a quantity of hy-
drogen peroxide to the liquid to be bleached. Al-
though the prior art processes seem satisfactory,
simple and fool-proof, they have proven to be un-
satisfactory in some cases, particularly in the de-
coloring of sugar juices before they are concen-
trated, and in the bleaching of table oils and fats.

The particular difficulty in these cases is that
the substances are sensitive and that the result-
ing product must be peroxide free. Since it is
impossible to gauge accurately the amount need-
ed, the excess must be removed by resorting to a
further processing. Prior workers have alsg pro-
posed to decolor liquids with the aid of gaseous
sulfurous acid, chiorine or ozone as well as to
treat solids with gas-forming hydrogen peroxide.

In accordance with a preferred embodiment of
this invention, liquids, such as sugar juleces and
table cils, are bleached or decolcred by treating
them with vaporous hydrogen peroxide. The
reaction conditions are such that the process may
be carried out in the form of a continuous re-
action. It Is merely essential that the treatment
be carried out in an apparatus which will permit
the liquid to be treated to be in the apparatus in
an agitated state so as to cause a proportionately
large surface area of the liquid to be exposed to
vapors containing hydrogen peroxide which are
simultaneously present in the apparatus.

In carrying out the process of my invention,
it is preferably advisable to make use of appa-
ratus which will permit the use of a continuous
process. For example, it 1s preferable to make
use of & spray tower or other tower into which
the liquid to be bleached can be introduced at the
top and made to pass downwardly therethrough
in thin agitated layers which are in contact with
vaporous peroxide flowing in countercurrent. A
continuous process of this latter type is suscep-
tible of ready control of the degree of bleaching.
This control may be exercised by varying the
construction of the apparatus itself, that is, by
changing the length of the route taken by the
material to be bleached. This may be done In
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any nimber of ways, for example, by varying the
length of the tower, varying the amount and
type of fillers (Raschig rings, plates, etc.) or by
the variation of corresponding built in irrigation
surfaces.

The control of the bleaching process may also
be affected by other means, for example, by the
presence of various catalysts in the tower, for
example: rings, plates ete. with surfaces made
of metals or chemicals which are catalysts for
HzOz (Fe, Ni, Co, Mn, Ag, Pt, MnOa, Co0a03, FeaCs,
ete.) and/or adding such chemicals (CO(NQ2) 2,
CoBos, CuSos, NiSO4s, Fe(NQ1)2 etc.) in small
parts to the liquid to be bleached, by the re-
spective concentrations of the liquids to be
bleached and of the bleaching agent present, by
varying the speeds at which the material to be
bleached passes through the tower and by regu-
lating the temperatures of the tower, of the ma—
terial to be bleached and of the bleaching agent.
The reaction may also be Influenced by pressure
conditions in the apparatus. However, although
either superatmospheric or subatmospheric pres-
sures are preferably used, the process may also
be carried out at normal pressures.

The temperature conditions may be varled over
a wide range. For example, in another preferred
emhbodiment of my Invention, the temperatures
of the varlous mediums may be regulated in such
manner that a fractional condensation of the
bleaching agent on thin layers of bleaching ma-
terial takes place In the upper portlon of the
tower, while the temperatures of the lower por-
tion of the tower and the mediums are so regu-

lated that any excess in bleaching agent present

in the material to be decolored is agaln vaporized
therefrom in the lower portion of the tower. It
is thereby possible to have the bleaching agent
react in liquid form on the material to be
bleached during the first step of the process re-
gardless of the concentration of the vapors while
the previouslly condensed excess of bleaching
agent which reaches the lower portion of the
tower vaporizes therefrom and Increases the con-
centration of the bleaching vapor entering the
apparatus, This process guarantees a depend-
able and rational execution of the decoloring
process even in the most dificult cases.

It has been found that by using thls process
even very sensitive liquids, such as table oils, lig-
uid fats, and the like, may be bleached without
harm because only enouigh peroxide is withdrawn
from the bleaching vapors as is required to de-
color or bleach the material.
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It 1s therefore possible, by adjusting the reac-
tion conditions in the apparatus, to take care of
maximum discoloration, to use this process to de-
color satisfactorily sensitive liquids whose discol-
oratlon may vary over & wide range. For ex-
ample, it is possible by using this process to de-
color satisfactorily thickened sugar juices which
leave the bollers with all shades of discoloration.

The bleaching agent, which is introduced into
the bottom of the apparatug and passes up in
countercurrent and reaches the top of the tower,
may be withdrawn therefrom by suction or some
other gultable means, accumulated and used
again after its concentration has been brought
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up to that the bleaching vapor initially intro-
duced into the tower. In this manner, it 1s pos-
sible to carry out the process in a rapid, satisfac-
tory, economic matter without loss of bleaching
agent, and without harm to the materials
bleached.

It will be understood that the embodiments of
my invention described in this specification are
only specific examples of the processes utilizing
the principles of the inventlon. It is therefore
desirable that the inventlon be Interpreted
broadly within the scope and spirit thereof,

HEINRICH SCHMIDT.



