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To all whom it may concern:

Be it known that I, Orro Manrius, 2 sub-
ject of the Emperor of Germany, and a resi-
dent of Chicago, in the connty of Cook and

State of Ilinois, have invented 4 certain
new and Improved Process of Evaporating
Solutions, of which the following is a speci-
Heation. ‘

This invention relates to an’
process of evaporating solutions.

It is found in practice that,- where evapo-
ration of solutions is effected in closed evap-
orators, as standard types of vacuum pans,
the liquor boils so rapidly that the separated
salts have no time to form into large crys-
tals. Heretofore when it has been desired to
produce large crystals, this has been effected
by boiling and concentrating the liquor in
open tanks and then permitting it to cool
gradually, or in open pans whers the boiling
1s done very-slowly, as, for example, strike
pans used in sugar factorics and grainers
used in salt factories. This process 1s neces-
sarily a slow and relatively expensive one
and the production of large crystals in com-
mereial quantities would necessitate the use
of many of said strike pans or grainers.

The object of the present invention is to
provide a process for evaporating solutions,

improved

whereby large crystals of the solid carried |

in solution may "be produced in a closed
evaporator and as a continuous operation,

To this end my 1mproved process consists
of the various Steps hereinafter described
and claimed. .

or purposes of illustration, I have, in

the drawing ‘forming part of the applica-
tion, shown an evaporator especially de-
signed and adapted for the evaporation of
my improved
process, in which the figure is a side eleva-
tion of said evaporator. '

Referring to the drawing, A presents
an evaporating pan or receptacle, B a pump,

and O a heater, all of which may be of any
usual or approved construction, and which
are connected in series by means of pipes 1,
2 and 8. . .

As shown, the pan A is of the familiar
type known as g vacuum '
vided -with a liquor supply pipe 4, which
may be controlled eithey manually or aute-
matically to maintain a substantially uni-

form liguor level, indicated by the dotted |

pan, being pro--

'
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|

'

are continuous from

line 5, in said evaporator. Said evaporator
A also comprises a vapor space 6 above the
liquor level 5 and a vapor outlet 7 adapted
for connection with a pump, condenser or

‘the like, for maintaining a partial vacuum

in the vapor space 6. .
‘Thé interior of the evaporating pan A is
divided into a plurality of communicating
chambers’ or compartments 8, 9, 10, 11 and
12, by means of transverse partitions 13, 14
15 and 16, of which the partitions 18 and 15
the bottom of said pan
to a point below the Liquor level 5, prefer-
ably about equal to the width of the sue-
ceeding compartment of the evaporator, the
alternate partitions 14 and
above the liquor level 5 and terminating a
sufficient distance above the bottom of the
evaporator to provide for the aceumula-
tion of separated granular matter in the
bottom of the evaporator and, at the same
time, to insure a free passageway between
adjacent compartments at the lower ends of
said partitions about equal i size to the
liquor passages defined by the upper ends
ol the partitions 13 and 15 and the liquor
level 5. Said partitions 14 and 16 prefer-
ably terminate below the top of the pan A,
so that all of the. compartments 8, 9, 10, 11
and 12, above the liquor level 5, will be in
open communication with the vapor space
6, thus providing for evaporation in- all of
said chambers, with consequent cooling and
concentration of the liquor. This construc-

tion also provides for maintaining a com- -

mon liquor level in
ments, ) ‘

The chamber or compartrment 8, which
the liquor being freated énters directly from
the heater, is preferably considerably larger
than the other chambers or compartments,
being shown in the drawings as abqut twice
the size. This relation, as also the number
of said chambers or compartments, may he
varied, as desired, to meet, different condi-
tions and requirements,

The admission pipe 1 preferably com-
municates with the first compartment 8 ad-
jacent to its lower end and the discharge
pipe 2 with the last compartment 12 just
below .the liquor level, thus providing for
the liquor traversing the entire length of
each of said compariments in its rassage
through the evaporator,

all of said compart-
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‘sald liguor will £all o 2

tion, the

immhm
egqually. the uke Ot heating

.O
loc reu fm'ﬂchv in

sme oi hc “*wuam pan A
contemplates
nweanc,. as qeﬁhnmfube

¢L‘1ﬁri(11 & voe% “of vacuum pans ;
cong xl'bctl()h, th \mrcnhmnb pipe 1 will com-
municate directly with the dlsumwe end of
the pump B.
My improved process, which I will now
describe, Involves an application of the prin-
ciple that where supersaturated solutiong in
a quish r,‘mie are allowed to cool graduaily,
the soh«i matter carvied in solution will e

deposited in H\u n of large crysials.
tice of my improved process, &

In the practi
steam pressuve, corresponding to a desired
initial temperature, is maintained in Athe
heater C, as, for example, 18 pounds absc
lute (8 pouna above fxtmusphemc), corre-

Dondmg to a temperaturd of 222 degrees
3., 8o that, allowing for radiation, the hquor
enters th compartment 8 of the vacuuwi pan

Arat a hmpemtu:’e of about 221 degrees ¥,

Assuming that
space § is 8 pouzlds absolute (7 pouwls at-
mospheric), the boiling point of water at
the surface is 183 dm‘rm F. and assuming
ﬂmt the solution bcmo treated is saturated
brine, the beiling point of which is 6 per
cent. inpl*e}’ than that of wafer, the boiling
194 de-
grees . That is, the lguor enters the
chamber 8 01‘ the vacoum pan A at a tem-
perature approximately 27 d"m' I shove

the boiling point theveof at the surface. The
liguor in “said chamber will therefore boil
vwomusly, with attendant rapid evapora-
tion and cooling thercof, resnlting in the
um;elb&twrlw,a of said liquor and the sep-
aration of the solid matter (salt) held in
solution in the form of small Lrwt vis,

From the compartment 8 the concen-
trated Hquor pe
compar tments 9, 10, 11 and 12 at a low ve-
locity or rate of k.beed becoming gradually
cooler from ‘Ldmhop and empomuon
Thus, soon after leaving the compartment 8,
- temperature below
the bm 1o point of fonnt of ebullition and
will becmve perfec thf calm and quiet e\uzp‘
for ifs slow current thv'ouph the evaporator.

As the solubility of 1nost substances in-
creases with the ternperature and vice versa,
it resnlts that, as the temperature of the Lq~
nor falls ammf\' its passage through the
evaporator, due to evaporation and “radia-
solid matter carried in solution will
separate in the form of crystals, which be-
come larger ang
hel 1in suspension, s0 that s
become progressively hroer in the various
compartments from front to rear of the
eva po*‘atur

is

o
jes)

Fevaporator,

the pressure in the vapor .

i or both, TF it is desir od

azes .:,vccebsnciy through the !

larger ‘ihe mnger they are !
aid erystals will |

point, and theveby #

Trom the last compartment 12 of the
310 clear Nguor ﬂmyer:q the pipe
2 and passes bo the puinp, mum fords con-
venient means for regulating the velocity or

flow of the uu‘“mi Tot Lfmo; through the

evaporator, Ia practice, in evaporating
saturated briue, I have cbtained very satls-
factory resulls “V opersting the pump at
such 2 speed as fo wwoduse a cnrrent or ﬂow

of liguor in the

inch per 'mtmﬂ.

e varied as it m
ger ox' smaller ¢
.

vaporator of about ¢ of an

?,m speed can, however,

be desired ‘o produce
rystals and will also

smmmm.

;uzl tosis have shown that, whereas in
¢ irated b,r}ne in standard

poratois, the salt crysials or
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graing py ociuud vary in gize fmm W oy
of 5 inch square, by the practice of my ime
pre process, with a hquor current or
velosity of substant ially § of an inch per
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, the sizes of fbe sa]b crystals or grains

sroduced vary from 5 of an mch square in
the first rummoer ’ro about % of an inch
square in ths ] hamber,

The stzes ar zﬂo (“(’Vbt 11 can be waried by
incregsing the number of compartments and
by reducing the Tmmr current or velocity
in the evaporator, either or both, if it is de-
sired to pmfiwe larger crystals, Ov, by re-
ducing the number of eovnmxtlnentb and
increasing the hqw speed or Vdocuy either
fo produce smaller

o]

cr stt 1s.

5 the solid matter held in qol"*mn sep-
vmins} it settles to the bottom of the evap-
orator, which, o pzowde for °eydmhng§ the

dl i fferent Uvades of salt produced in the dif-

Ieront comimltments of the evaporator, and
for conveniently discharging the same, com-
prises hoppw smpcd sections 17, 18 and 19,
the séction 17 forming the bottom of the Brst
compartment 8, the section 18 forming the
bottom of the compaltmams 9 and 10, and
the section 19 forming the bottom of the
compartments 11 and 12 and receiving the
salt deposited in said “compartments, re-
spectively.

Any ducu'eﬂ or 1pprowd means may be
employed for removing the salt from the
evaporators. Said means, howsver, ave in

. uo way related to the present invention and

ed not, therefore, be described.
i Jmm - '
1) The p“or’es@ 01“ ‘ating solutidns o
Ql aoh prect 1ic i i
solution, wh ich cong 1‘3 s 1n p&ssnw @ sabi-
ated hquo** suceessively through a series of
communicating compartments ab a low speed
or velocity, bonmﬂ' said liquor in the firet
cumpqmment to a point of supersaturation,
and perinitting sai d Hquor to ¢ool gradually
in its passage dn'ough the other cmLp 1t—
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2. The process of eva porating solutions to

-effect precipitation of the solids carried in

solution, which consists in admitting the
solution in g superheated condition to the
fivst of a-series of communicating compart-
ents and passing said liquor successively
through said compartments at a low speed
or velocity, permifting said Tiquor to boil in
sald first compartment to a point of super-
saturation and to cool graduzlly in its pas-
suge through the other compartments to a

'temperature below the boﬂing

3

point, and
thereby to become calm and quiet, -

In testimony, that T claim the foregoing
as my invention, I affix my signature in
presence of two subscribing witnesses, this
26th day of February, A. D. 1908,

OTTO M ANTIUS.

15

Witnesses:
Cuzarnes B. Girrsow,
K. A. Cosrerio.



