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MAX ZAHN

,'OF ARTERN, GERMANY.

'PROCESS OF REFINING SUGAR.

SPECIFICATION fermmg pert of Letters Patent No. 631,603, dated August 22, 1899,

Application filed Mazrch 28,1896, Serial No. 584,541,

(No gpecimens,)

1o all whom it may concern:

Be it known that I, MAX ZAHN, sugar-fac--
tory manager, a sub,]eet of the Kmn' of Prus-
sia, German Empelor residing at Artern in
the Kingdom of Prussia and German Emplre |

have mvented new and useful Improvements
in Sugar-Refining, (for which Letters Patent
have been granted in Germeny, dated Octo-
ber 13, 1896 No. 88,864; in Austria, dated

Deeember5 1896 No 4, 892 /465 1in Hunn‘el Y,

dated October 10 1896 No. 6 160, in Greet
Britain, dated Februery 17, 1896 No. 3,565
in France dated June 12, 1896 No. 254 416
in Belﬂlum dated February 29 1896, No
119, Se3 and in Sweden, dated Aprll 1, 1897

No. 7 730,) of which the following is a speci-
ﬁez—ttlen

Myinvention reletes tosu wer-reﬁmng, and
1t consists in-a process in which there is forced

through the sugar superheated steam at such
a temperature thet no further heating will be

required for drying and then as the cleans-
ing and refining of the sugar is nearing com-
pletmn there is forced into and threun‘h the
mass of sugar-crystals a mixture of eolormﬂ'-
matter and syrup.

be distinguished four dift erent pha,ses to con-

vert theraw produet presentin form of masse-

culte into the dry, refined, and marketable

product (granulated)—viz., first, separating |

crystals and syrup; secend clea,nelnﬂ' and
washing the crystals; third, bluuln' the Crys-
tals; fourth drying the cr ystels

epe1at1one heretofere have been performed

either in separately-located devices or else
different means or mediums were employed

to accomplish the several operations of the
refining process.

One object of my invention is to perform
the said four operations in a single appara-
tus—centrifugal—using but one medlum—
superheated steam———m the successive opera-
tions of cleansing and bluing.

To clearly dletm guish and characterize my
invention, I give in the following a bDrief
Synopsis of the present state of the art. of
sugar-refining as far as it is coincident with
my process. At present either water or a

watery sugar solution or dry steam or com-
mon steem is used to cleanse and refine the
In cleansing the sugar-crys- |

sugar-crystals.

These four |

| tals with water or a watery sugar solation

these liquids are either applied by means of
a common watering-can or differently-con-
structed spraying devices are in use in order
to distribute the ecleansing medium more

| evenly and econemically.- Also common

'I

|

steam and dry steam are made use of for said
purpose-—cleansing of the erystals. Which-
ever of these methods is applied results have
shown that there is a great loss of sugar in
the centrifugal-department of every sugar
factory and refinery caused by melting or
washing away of the sugar-crystals, thus in-

flicting a threefold loss-—viz., first, all melt-

ed sugar has to be reboiled and centrifugaled
again, causing renewed expenee, second the
ﬂ'reater part of the melted sugar is eentemed
in a sugar solution of lewer_ purity, conse-
qlientlv will only be obtainable in form of

an inferior product; third, a great amount
of the melted s
the unerystelhzeble part of the reboiled ma-
terial in form of molasses or partly destroyed
by.inversion and decomposition, or said melt-
ed sugar will be obtainable only in a prod-
[ uet ef_n'reatly reduced market value.
In the process of refining sugar there can

sugar- erystals wﬂl remain in

It
iIs an important purpose of my invention to

reduce these losses to a minimum, at the

same time rendering the whole proeees of re-
fining to a great extent less complicated, re-

dueing the expenses materially and also in-
ereasing the yield of granulated sugar from

four to seven per eent above the yield ob-

tained by the spraying of water or sugar so-

lutions or dry or common steam. Further-

more, all the operations in my process are

made almost independent of the care of the

operator and of the spraying apparatus be-

ing in perfect working condition, these lat-
ter two items being often a source of guite
serious losses, as heretofore by inattention
one-half minute over time in the application
of the spray or common and also dry steam
will melt a great deal of sugar, and, besides,

in epplymw spraying deweee of any kind all

these apparatus labor under the serious ob-
jection that they are liable to get partly
stopped up by the least particle of any in-
soluble matter. Being used in this state,
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up, the water or sugar solutlon 1s forced
against a certain pomt of thecentrifugal con-



10

20

25

30

40

60

0 631,603

tents with considerable force, being under a | to the crystals when taken from the centrifu-

pressure of from thirty to seventy pounds.
In this state the even sprayis not obtainable
at all and only part of the water or cleans-
ing medium will be applied in the desired
form, while the other part is forced against
a certain part of the periphery of the mass
of sugar-crystals. Whereverthissolid stream
of watel strikes sald crystals, the sugar is
cut out and melted very rapidly, while other
parts of the centrifugal contents are not get-
ting any of the clea,nsm and refining me-
dium., Consequently these parts will be in
the crude state at the end of the refining

operation, contalning a considerable part of

syrup or molasses yet, and therefore not only
a great part of sugar is lost, but the whole

charge of the centrifugal, equa,l to a barrel of

sugar, 1s spoiled entlrelv and has to be re-
Jeeted Using dry steam or common steam
for the cleansing and refining purpose, the
same difficulty presents itself—viz., great
losses of sugar by melting and great depend-
ence on the skill of the operator. Common
steam and dry steam will condense immedi-
ately whenever brought in contact with a

body having a lower temperature than said .
steam has, and as every particle of condensed

water means the destruction of an equiva-
lent part of erystals the loss of sugar will be
proportionate to the amount of water mole-

cules contained in the amount of steam nec-

essary to cleanse and refine, for instance, one
charge of masse-cuite. Thisproperty of com-
mon as well as of dry steam by itself shows
clearly the superiority of superheated steam,
which not only by the same temperature—
180° centigrade—contains a great deal less
water molecules—in other words, is physie-
ally unable to dissolve the same amount of
sagar as said common or dry steam would—
but also can be reduced fully 67.3° centigrade
before one particle of condensation can take
place, because of the insignificant pressure,
as I make use only of said superheated steam
of a pressureof about six-tenths of a kilogram
per square centimeter.
Comparing dry steam or common steam of
a temperature of 180° centigrade on one hand
with superheated steam on the other hand we
find thatthe former kindsof steam must be un-
derapressure of 9.5 kilograms persquare cen-
timeter, while superheated steam in my proe-
ess has only a pressure of six-tenths of a kilo-
gram per square ceuntimeter, equaling 112.7°
centigrade in its normal state. This low-
pr essuresteam is heated up to a temperature
of 180° centigrade, maintaining the same low
pressure, but hm*m o now the property of be-
ing able to be reduced 67.3° centigrade be-
fore a single molecule of condensed water is
formed, consequently before any particle of
sugar can be melted. This special property
of Supelheﬂ,ted steam enables me to impart
suflicient heat to cvery sugar-crystal for the
subscequent evaporation of moisture adhering

oal-machine and exposed to the atmosphere.
Tn other w ords, my invention does away en-
tirely with all special drying proceedings and
complicated and costly apparatus (granula-
tor) and with the special application of any
drving medinm, superheated steam, such as

70

in the process described in the German Pat- -

ent No. 14,577 to Captaine, or dry steam, hot
air, or hot gases, as advocated by some others.
All these processes use separate cleansing and
drying mediums, while I employ only the one
medinm—superheated steam—1in one opera-
tion for both the.cleansing and the drying at
one and the same time, no further heat for the

drying being required. Anotherdistinet dif-

ference between common steam and dry steam
on onc¢ hand and superheated steam on the
other presents itself in the by far greater
quantity of water molecules in common and
dry steam of 180° centigrade than 1is con-
tained in superheated steam of the same tem-
perature. As every molecule of water leaves
the ecentrifugal in form of a saturated oreven
supersaturated sugar solution, the yield ob-
tained by the application of superheated
steam must be proportionately higher than
by using common air or dry steam. The in-
troduection of high-pressure steam always in-
volves and increases the danger of an explo-
sion liable to happen to any centmfuwal and
to any steam-pipe and fostered by the con-
stant vibration of the centrifugal.
ing steam of only six-tenths of a kilogram
pressure to asquare centimeter, asin my proc-
ess, this danger is entirely eliminated.

The blumn'of the sugar-crystals at present
is either done by dmwm a certain quantity
of bluing-matter (ultrmnm‘ine) in the vacu-
unt-pan or mixing the bluing with the wa-
ter intended fto eleause the sugar-crystals,
this water being applied in Lhe usual way,
cither with a can or spraying apparatus,
using compressed air, steam, or other gases
as a means to obtain the desired pressure.
The bluing mixed with the water has hereto-
fore been applied separately, as in the Ger-
man patent to Knauer, No. 43,460; but it is
very essential to apply it at the right time
and also in the most cffective condition—viz.,
after the crystals are made perfectly clean
and sufficiently hot. [Furthermore, as all lig-
uids brought in contact with sugar-crystals
in the centrifugal will leave the same in a
saturated or supersaturated state it 1s not
profitable to use and apply the bluing in a
watery solution. I apply the bluing mixed
with a fully or nearly saturated sugar solu-
tion, thus avoiding any loss by moltmg the
sugar-crystals. I13 is also evident that there

must result a decided improvement in apply-
ing said bluing-mafter at the time, in the
manner, and so that there is neither any loss
of sugar by melting nor loss of bluing mate-
rial, the latter being the case whenever the.
! bluing isdrawn in the vacuum-pan or applied
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with the water-spray for cleansing or in the |

way Knauer does, as bluing mixed with wa-
ter always causes a loss of sugar by melting.

The accompanying dra,wmcr illustrates in
vertical section a form of centrlfucra,l ma-
chine that can be eonveniently employ ed in
practicing my improved process of sugar-re-
fining.

In the drawing the letter A deswn&tes the
basket of the centufuga,l

B denotesapipe through which superheated
steam 18 to be intr oduced in the centrifugal.
This steam-pipe is furnished with a hand-
valve ¢ and terminates at its lower end in a
flared distributing-nozzle b for spraying the

-superheated steam against and through the

sugar contents of the centrifugal - basket.
The bluing material is mixed with a satu-
rated sugar solution contained in a cup G,
having a capacity just sufficient for a smn*le
charge, so that there will be no waste in using
the coloring-matter. This cup Cis promded
with an outlet tube ¢, that is extended into
the steam- -Dipe. The tube ¢ is provided with
avalve d,that is kept closed until the bluing
1s to be used

At the top of the bluing-cup C there is an
alr-valve e, so that when valve d is opened
the suction in the steam-pipe will cause the
cup C to empty its contents into the steam-
pipe, and thus the bluing and the saturated
sugar solution in which it 18 contained will
pass, together with the steam, into the cen-
trifugal, and be thereby thrown foreibly
against the mass of sugar fin the basket of
the centrifugal.

Having now set forth the chameteuzmn
new and useful features and differences of
my invention, in the following I give a short

description of the wor king of 1 my process on

a large secale.

Aftel the centrifugal has been charged and
started and the separation of syrup com-
pleted Supelheated steam 1S turned on by
opening the hand-valve a and kept on until
the sugar- clysta,ls have reached a tempera-
ture of about 95° centigrade. At this point
the valve d is opened, and also the air-valve
e, and then by the action of the steam in the
pipe b the contents of the bluing-cup C are
drawn out and mixed with the sugar-crystals
in the centrifugal almost 1nsta,ntly As soon
as eup C 1s empty the valves d and e are
closed and the superheated steam turned off
also by closing the valve a. Thesugar-crys-
tals in the centufugal are now perfeetly re-
fined and ready for being taken out, which

\
18 done 1n the usual manner. Thelast traces
of moisture adhering to the erystals are evap-
orated as soon as these crystals come in con-
tact with the atmosphere. The sugar as
taken from the centrifugal-machine is nowa

| marketableproductof standard market Value ;

polarizing on an average 99.7 to 99.8.

Here I may add that even if by mistake or
carelessness the superheated -steam valve
should be left open longer than is necessary
for the cleansing process, only a very small
amount of sugar would be melted on account
of the crystals having attained now a tem-
perature very near the boiling-point (95° to
98° centigrade) and on account of the great
supertority of superheated steam to common
steam or dry steam, which under the same
circumstances would melt a considerable
amount of sugar.

- What I 01&1[[1 as my invention is—

1. Theprocessof refining sugar, which con-
sists in subjecting the same to eentufuo'al
action and simultaneously forcing through
the sugar-crystals superheated steam at a
temperature of 180 centigrade and a pres-
sure of six-tenths of a kilogram per square
centimeter, or thereabout, to free the sugar-
crystals from the adhering syrup, substan-
tiallv as deseribed.

2. The process of refining sugar, which con-

‘sists in foreing through the same superheated

steam at a temperature of 180° centigrade
and a pressure of six-tenths of a kilogram per
square centimeter, or thereabout, to free the
sugar-crystalsfrom adhering syrup and at the
same time heat them.to a point where no heat
will be required for drying the sugar and as
the refining is nearing completion forcing a
mixture of coloring-matter and syrupintoand
through the mass of sugar-crystals, substan-
tially as described.

3. Theprocessof refiningsugar, which con-
sists In foreing through the same superheated
steam at such a temperature that no further
heat will be required for drying and as the
refining is nearing completion forcing a mix-
ture of coloring-matter and syrup into and
through the mass of sugar-crystals, substan-
tially as deseribed.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

MAX ZAHN.

Withesses:
JULIUS MUTH,
PATUL CHELIN.
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