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To all whomv it may concerm:

Beit known that we, HERMANN REICHARDT
and CARL HEYER,both doctors of philosophy,
chemists, and residents of the city of Dessau,

5 inthe Duchy of Anhalt, and German Empire,
have invented certain Improvements in the
Process for the Manufacture of Sugar, of which
the following is a specification. '

The present invention relates to improve-

1o ments.in a method for the extracting or the
separating of sugar from strongly- concen-
trated impure solutions. -

All methods of extracting or separating su-
gar known as yet and based on the forma-

15 tion of earth alkali saccharates render the
separation of sugar only possible from dilufed
solutions, whether it be that either the sola-
tion of sugar from which the extraction or
separation is to be performed may have only

20 2 low degree of concentration or that the
agent for the reaction must be used in the
shape of hot hydrated lye, (baryta and stron-
tia lye,) or mixed with water, (lime-water,
lime-paste.)

Every method for extracting or separating
sugar that requires the use of diluted soln-
tions has naturally the one disadvantage that
the quantity of non-sacchariferous Iye is very
great, and thus, even if the quantity of sngar
30 contained in it be small, the loss of cugar is

considerable, and the use or application of
non-sacehariferous lye (residuum) is therefore
combined with great expense. These defi-
ciences and a series of other disadvantages

35 common to all the methods just mentioned,
and more or less evident in the one than in
the other, are avoided by the present new
method,which allows of an extraction or sep-
aration of sugar with as small a use as possi-

40 ble of water, and thus proves to be a method
ofextracting orseparating sugar fromstrongly-
concenfrated solutions, This method is based
on an observation made in a series-of experi-
ments, that sugar in strongly-concentrated so-

45 lutions, in which its molecules are closer to-
gether has a far greater affinity to the hy-
drates of the earth alkalies, and a much
greater inclination to.form saccharates than
when in diluted solutions.

The following method, in which the appli-
cation of strontia is described, requires only
a simple mixture of the sugar in a strongly-
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concentrated solution—such as is found in mo-
lasses or the filling mass—with the base in a
solid or compact form. It has been aseer- 55
tained that the contact of the dry strontia
with the strongly - concentrated sugar solu-:
tion produces even at the ordinary tempera-
ture a very quick formation of saccharates
which is not to be attained when solutions are 6o
employed.

Awmong the forms in which strontia can pos-
sibly be applied, (pulverized oxide, of strou-
tia, hydrate of strontia, and erystallized stron-
tia,) the product which arises from slaking 6¢
heated strontia, the dihydrate of stronftia de-
servesthe preference, Thisdihydrate ofstron-
tia isproducedinthe following manner: Caus-
tic strontia in lumps as it comes from the far-
nace is exposed to a fine drizzle of water or of 7c
vapor from water. The porous glowed mass
sucks up the water eagerly, tarns white, and,
developing a quantity of steam, crumblesintoa
white crystalline powder. . Allsuperfluous wa-
ter that has been added evaporates, and when 75
too great an abundance of water has been
avoided, there remains only so much water in
the strontia as is in keeping with the formula
SrO2(H,0.) Thehydrate of strontiaSrO(H,0)
obtained in the well-known ways, or the 8o
crystals of the nine-times hydrated strontia
SrO9(H,0) can likewise be used advantage-
ously, whereas with pulverized non-hydrated
caustic strontia or with hot. concentrated lye
of caustic strontia (quite apart frem the fact 8g
that the production of the last-named is much
more circumstantial than that of the dihy-
drate) after the present method only with
difficulty,and after a long time a correspond-
ing reaction can be produced, for heating en- go
sues in this case, and the complete formation
of the saccharates is consequently retarded.
Owing to the considerable quantity of water
contained in the strontia lye, and to the heat-
ing produced by the high temperature of the g5
concentrated lye, or by the hydration of the
caustic strontia, the mass also gets so. watery
that it fails to have that consistence which is
requisite for a quick and complete formation
of saccharates. A. certain paste-like consist- 100

ence of the mixture, together with a-strong
energetic mixing up of i, is extremely mate-
rial for the sucecess of making strontia sugar
after this method, for else the stronfia, owing.
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to its specific gravity, would fall to the bot-

tom, and thus be removed from the reaction.

Under the conditions thus stated the strontia

saccharate is formed by-the method hereinaf-
5 terdeseribed in so short a time (one-fourth to
one-half hour) as could not be attained if solu-
tionsand equalsmall quantities ofstrontia were
used. Thefactory-like working of this method
would be, according to what has just been said,
as follows: The thick and tough liquid solu-
tion of sugar, (molasses, filling mass, &e.,) con-
taining forty to sixty per cent of sugar, is well
mixed up with pulverized strontia for the pur-
pose of forming the saccharate. Apparatus
is used for this similar to that employed in
the manufacture of sugar for cuatting up firm
or compact filling masses in general, having
strongly - constructed stirring-machines with
strong arms for entting and mixing upthethick
and tough liquid mixture. However, any ap-
paratus that causes a strong motion and stir
can be used for this purpose. The amonnt of
strontia that is added is regulated by the
amount of sngar eontained, so that for each
one hundred kilograms of sugar forty kilo-
grams of hydrate of strontia are added, or for
each equivalent of sugar one equivalent of
oxide of strontia (SrO) is employed. Ac-
cording to the concentration of the sugar so-
30 lution, and to the energy of stirring. the
formation of the saccharate ensues within the
limits stated more orless quick, but is mostly,
especially if dihydrate is applied, completed
within a quarter of an hour, which is mani-
fested by the clear almost white eolor and
homogeneous thick paste- like condition -of
the mass. When this appearance shows
itself, the mass is mixed in the same appara-
tus with so much water, or so much of the
fluid gained from the washing out of the sac-
charate, that it becomes liquid cnough to bhe
forced by means of a pump into the strongly-
constructed filter-presses, into which the mass
is admitted from the mixing apparatus in this
state, The impuresaceharate that remains of
the side of the filter-pressafter the expressing
ig clarified with pure water or water contain-
ing strontia of the remainder of the non-sac-
chariferous parts. The wash-water thus ob-
tained can always be used for washing fresh
quantities of the saccharate. The first non-
sacchariferous lye that runs off can if it is not
concentrated enough be usedin a similar man-
ner; but after being used a second time, and
when the strontia is removed, it has generally
a specific weight of forty to forty-five Brix,
and therefore representsahighly-concentrated
residuum. The washed - out saccharate, ex-
tracted in the manner just described, and
which contains about one equivalent of sugar
to one equivalent of stronfia, is easily solu-
ble in hot water, and even more so in hot
sacchariferous water, and this solubility is
taken advantage of to separate the indis-
soluble impurities, (particles of slag, carbo-
natenitrate, and phosphate of strontia.) The
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best way of doing this is to let the hot solu-
tion of saccharate settle in high vessels, and,
after decantation of the clear solution, to boil
the indissoluble partslying at the bottom once
more in water, and separate them from the
liquid by means of filter-presses, suction-fil-
ters, &e. The clearsolution of saccharate thus
obtained is disengaged from the strontia by
introducing carbonie acid, and the carbonate
of strontia thus detached is worked up again
into caustic strontia after the well-known
methods. By this means, and especially if
solations of sugar are used for dissolving the
saccharate, a tolerably concentrated liquor is
obtained, which contains twenty to thirty
per cent. of sugar of excellent purity., After
this method more thanninety per cent. of the
sugar contained in the molasses, filling mass,

&e.,are extracted if the unclean lye (vesiduum) -

is used once more for mashing saccharates.
Thelyethat remains after the extraction of the
saccharate contains, Deside all the so-ealled
non - sacchariferous parts, according to the
materials used, a greater or smaller quantity
of sugar, glucose, strontia, lime, and a little
free ammonia. These substances can under
circumstances be neglected and these lyes
(residuum) may be worked up dirvect in the
well-known way into enal or manure; but in
most cases it will be advantageous to separate
and exbract one or the other of the snbstances
just pamed. The most advisable way of do-
ing this is to add a portion of spirit to the
cold residuum and in such a measure that a
fifty per cent. solution of spiritis formed. By
this means if there is a sufficient quantity of

‘strontia or lime the saccharates and glucose

parts, which do not dissolve easily in spirit,
are precipitated. Any superfluous or addi-
tional strontia is likewise in so far separated
by the addition of spirit that at the most one-
fifth to one-tenth per cent. SrO remains in
thesolution. The precipitate can be separated
by decantation, filter- presses, and suction-
filters from the fluid, and in so far as it consists
of sugar or strontia is used again in the way
described in the process of extraction. -If the
precipitate contains large quantities of glu-
cose, which will show itselt regularly when-
ever molasses containing glucose, particularly
osmosed molasses, refined or cane sugar mo-
lasses are used, the glucose is extracted sepa-
rately by decomposing the glucosate by the
introduction of carbonicacid. The residuum
containing spirit is freed from spirit and
ammonia by distillation in the well-known
manner, and _then used for making coal, ma-
nure, &e.
molasses rich in lime compounds are used,the
whole amount of lime contained in them is
found again in the residuum lye. If these

lyeshave taken up so much lime that the car-
bonate of strontia extracted from them by
saturation or the saccharate precipitated by
spirit are too strongly charged with lime and
accordingly furnish a strontia preparation

When strontia containing lime or -
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overmixed with lime, whieh, owing to the
great solubility of sugar-lime, would lessen
the extract of sngar, it isadvisable to proceed
to a separation of the lime from the strontia.
This can be performed either by amalgamating
the non-sacchariferous lye containing lime be-
fore treating it with spirit or by amalgamating
the hydrated solution of the precipitate pre-
cipitated by spirit with hydrate of alkali,
(caustic residunm,coal solution,) whereby hy-
drate ofstrontia alone is erystallized; or,again,
the two solutions just obtained can Dle sub-
jected to a treatment with insufficient quanti-
ties of carbonicacid,which givesrise to apre-
cipitate consisting,chiefly,of carbonate of po-
tassa with very little strontia, whereas in the
saturation that followsa carbonate of strontia
tolerably free of lime is precipitated.

The following advantages may be claimed
for the method just described: First, the sim-
ple method of proceeding combined with the
short time of operation till the pure solution
of sugar is obtained; second, the perfect man-
ner in which the related strontia is turned to
account, whieh substance, when mixed with
sugar, dissolves easier than it does with water
alone; third, the avoidance of lixiviation ap-
paratuses and crystallization - vessels for the
production of strontia erystals; fourth, the
avoidance of all heating and artificial cooling;
fifth, the extraction of refuse lye in a highly-
concentrated form; sixth, the extraction of all
valaable substances else left back in the resid-
uum, especially of strontia in the shape of
caustic strontia.

Having now described our invention, and
also the manner how it may be performed,

what we claim, and desire to secuare by Let-
ters Patent, is—

1. The process of extracting sugar from
strongly-concentrated and impure sugar solu-
tions, such as filling mass or molasses, which
consists in thoroughly mixing them with hy-
drate of strontiain asolid form and maintain-
ing for o time energetic agitation of the pasty
nnss substantially as specxﬁed

The dissolution of the extracted and
washed-out saccharate in hot water or sac-
chariferous water in order to remove the in-
soluble impurities, substantially as specified.

3. The process of mixing the mother-lye,re-
sulting from the separation of the saccharate,
with alcoholin order to precipitate the stron-
tia, glucose, and sugar contained therein,sub-
stantially as specified.

4. The separation of the lime contained in
the non-sugar Iye from the strontia by mixing
the Iye with caustic alkali or by fractionated
saturatin of the lye with carbonie aecid, sub-
stantially as specified.

5. The application of the dihydrate of
strontia for separating sugar from impure so-
lutions, substantially as specified.

6. The application of aleohol for gaining
the sugar glucose and strontia still contained
in the mother-lye, substantially as specified.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

HERMANN REICHARDT.
CARL HEYER.
‘Witnesses:
MARrRc M. ROTTEN,
B. Ror.
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