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UNITED STATES

PaTENT OFFICE.

.

ALFRED WOHL, OF CHARLOTTENBURG, GERMANY.

PROCESS OF MAKING LEAD SUCRATE.

SPECIFICATION forming part of Letters Patent No. 726,130, dated April 21, 1903.
Application filed September 16,1898, SerialNo, 691,114, (Ne specimens.)

To all whom it may concern: -

Beitknown that I, ALFRED WOHL, a citizen
of the Empire of Germany, residing in Char-
lottenburg, near Berlin, Germany, have in-
vented certain new and useful Improvements
in the Art of Sugar Manufacture, of which
the following is a specification.

This invention relates to improvements in
the art of sugar manufaeture, and more es-
pecially to improvements in that particular
method of sugar manufacture in which is em-
ployed for recovering sugar from impure
sugar-containing solutions theé well-known
property of certain chemical substances to
unite with sugar, forming a sucrate, said su-
crate being at a subsequent stage of the proc-

. ess converted into another compound,where-
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by the sugar is liberated in solution, from
which it ean be recovered in a pure state by
erystrallization or other well-known method.

The impurities commonly present in sugar
solutions are such mechanical particles as
chalk, sand, and iron-rust, also the chemical
known as “raffinose.” The latter is very diffi-
cult to remove, yet on account of its many
deleterious properties very necessary to be
removed.

The object of this invention is to providea
process of the general type stated by which,
however, a larger proportion of the raffinose
can be eliminated, together with the me-
chanieal impurities, than by prior processes.
In other words, the object is to produce a su-
crate containing a less proportion of raffinose.
For this purpose the invention congists in
adding to an impure alkaline sugar-contain-
ing solution a quantity of lead oxid, the ad-
dition being made in successive portions and
not at once and at a rate below the rate of
crystallization of the thus-formed bisucrate
of lead and finally separating the crystallized
bisuerate from the mass.

The invention consists, further, in subject-
ing the impure sugar-containing solution to
a preliminary treatment, whereby the per-
ceniage of raffinose is still further reduced in
the finished bisucrate, which preliminary
treatment will be fully described, as also the
other steps of the process, hereinafter,

In carrying out the process the first step is
to add to a sugar-containing solution con-
taining the nsual impurities a quantity of

alkali, so as torender the same alkaline. Si-
multaneously the first portion of lead oxid
may be added. The proportions are approxi-
mately three or four parts sugar solution,
such as molasses, one part yellow oxid of lead,
and one-quarter part alkali, such as caustic
potash. The mass is preferably agitated in
a suitable stirring vessel during the mixing,
so that the whole is thoroughly well mixed,
and the mass is then allowed to stand. By
the resulting reaction bisucrate of lead is
formed, and the mass is allowed to stand un-
til crystallization of this bisnecrate takes
place. It is essential that the quantity of
lead oxid added shall not be sufficient to per-
mit conversion at once into sucrate of all the
sugar in the solution. It must be less than
sufficient to cause conversion of the entire
quantity of contained sugar into bisucrate.
The molasses must bein excess. When erys-
tallization has taken place, a small addi-
tional quantity of lead oxid is added to the
gsolution. Owing to the fact that there are
already in the solution erystals of sucrate the
further erystallization upon addition of this
small quantity of lead oxid does not consume
so much time as the first. Further quanti-
ties of oxid are then added one after another
until all thesugarin the solution isconverted,
sufficient time, however, being allowed be-
tween each addition of oxid for the complete
crystallization of the sucrate formed by the
preceding addition, so that the molasses re-
mains in excess until the last. When all the
sugar in the mass is thus converted, the crys-
tals, which are pure white rough crystals of
bisuerate of lead held in suspension in the
mass, are removed. Their further treatment
for recovery of the sugar is accomplished by
the ordinarysaturation process—i. e., dissolv-
ing the crystals in water and treating the so-
lution with carbonie acid, whereby lead car-
bonate is precipitated and the sugar remains
in solution. Anjy other suitable process may
be employed, however, for recovering the
sugar from the bisucrate-crystals, the object

‘of this invention being merely to obtain the

bisucrate in as pure form as possible. As
equivalents for lead oxid in the foregoing may
be mentioned lead hydroxid or lead carbon-
ate and alkali in such proportions, for exam-
ple, as will hereinafter appear.

55

6o

65

70

75

8o

85

go

95

160



I0

5

20

25

30

35

40

45

50

55

60

65

2

By the process described a bisuerate is ob-
tained which upon saturation gives colorless
solutions and contains only about one-third
of the raffinose present according to usual
methods.

The initial crystallization—. e., the crys-
tallization after the initial quantity of lead
oxid is mixed with the molasses and alkali—
takes some time. The time may be shortened,
however, by placing in the solution a small
quantity of bisucrate-of-lead crystals. When
this is done, it is only necessary to let the so-
lution stand for a short time for crystalliza-
tion.

As before mentioned, the bisucrate ob-
tained contains only a very small quantity of
raffinose as compared with the product of
prior processes. When, however, the mo-
lasses is subjected first to a suitable prelimi-
nary treatnient,the bisuerate may beobtained
entirely free from raffinose. This prelimi-
nary treatment consists in heating the mo-
lasses with alkali and lead sucrate (bisucrate)
to approximately 90° centigrade. The solu-
tion is then filtered and the filtrate, cooled to
20° to 30° ceutigrade, is treated in the same
manner as the molasses in the process first
described. When this preliminary treatment
is employed, it is not necessary to add to the
filtrate a further quantity of bisucrate of lead,
as proposed in the preceding paragraph, as
the bisucrate added in this preliminary treat-
ment charges the solution sufficiently so that
the erystallization isaccelerated. Asan illus-
tration involving this preliminary treatment,
also the use of carbonate of lead and alkali
instead of lead oxid, may be given the follow-
ing example: Toone thousand kilograms mo-
lasses are added seven ‘hundred liters dilute
alkali lye and two hundred kilograms bisu-
crate of lead having a water content of about
fifty per cent. The whole is heated to about
90° centigrade, filtered, and the filtrate al-
lowed to cool to 20° to 30° centigrade. To the
cooled filtrate are added one thousand liters
strong alkali lye and five hundred kilograms
basic lead carbonate having a water content
of about thirty per cent., the whole being thor-
oughly mixed in a suitable stirring vessel and
then allowed to stand for a short time until the
crystallization of bisucrate is complete. To
two thousand five hundred liters strong alkali
Iye are added one thousand five hundred kilo-
grams lead carbonate, the mass divided into
four equal parts, and these parts added one
after another to the partially-erystallized fil-
trate. Sufficient time is allowed to elapse be-
tween adding each successive portion to per-
mit crystallization of the bisucrate formed
from the previous addition, the whole opera-
tion of adding the four portions taking be-
tween one and twohours. The resulting mass
of bisuerate-crystals is then removed by any
suitable means from the solution for further
treatment in the manufacture of sugar, as be-
fore referred to. Instead of adding the lead
oxid or its equivalent in a number of inde-
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pendent portions the whole may be added by
continuously running the same into the ves-
sel. This operation is, however, limited by
the fact that the speed of the inflow must in
no case exceed the speed of crystallization of
the bisucrate. It is the essential feature of
the process that the lead oxid or equivalent
is never in excess; but the sugar is alwaysin
excess until the last, the object being to avoid
the formation.in the solution of amorphous
bisucrate. Upon the addition of the lead
oxid in the manner hereinbefore described
amorphous bisuerate, if formed at all, does
not exist as such for any considerable time;
but the bisucrate passes quickly or at once
into the erystalline éondition, from which
visible erystals form more or less slowly, ac-
cording to the quantity of crystals already
existing in the solution and according to the
other conditions of the solution, such as al-
kalinity,temperature,and concentration. By
carrying out the described process the me-
chanical impurities and raffinose are left be-
hind in the pulp remaining on removal of the
crystals, and a superior quality of bisucrate
is obtained.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— i

1. Theherein-deseribed improvementinthe
ars of sugar manufacture, which consists in
adding to an impure alkaline sugar-contain-
ing solution a quantity of lead oxid, at a rate
below the rate of crystallization of the thus-
formed bisucrate, and removing the crystal-
lized bisucrate from the mass, substantially
as set forth.

2. Theherein-described improvementinthe
art of sugar manufacture, which consists in
adding to an impure alkaline sugar-contain-
ing solution a quantity of lead oxid, in a plu-
rality of portions, each following the preced-
ing at a rate below the rate of crystallization
of the bisuerate formed by said preceding por-
tion, and removing the crystallized bisucrate
from the mass, substantially as set forth.

3. Theherein-described improvementinthe
art of sugar manufacture, which consists in
adding to an impure alkaline sugar-contain-
ing solution a quantity of crystallized bisu-
crate of lead, adding to the mixture a quan-
tity of lead oxid less than sufficient to cause
crystallization of the entire quantity of con-
tained sugar, allowing the thus-formed bisu-
crate to crystallize, gradually adding to the
mixture further quantities of lead oxid at a
rate below the rate of crystallization of the
thus-formed bisucrate,and removing the erys-
tallized bisuerate from the mass, substantially
as set forth.

In witness whereof I have signed this speci-
fication in the presence of two witnesses.

ALFRED WOHI.

Witnesses:
ERNST VON NIESSEN,
W. WERNSKIUCK.
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