- 0. MANTIUS. _
PROCESS OF EVAPORATING SOLUTIONS.
APPLIUATION YILED MAR, 2, 1208,

 Patented Mar. 8, 1910

‘951,322,

ChATIT T L T R OTWNRLE ot T T s T T AR ST

e

L

Py |

[re—— A E—— A, ie—




OTTO MANTIUS, OF CHICAGO, ILLINOIS, ASSIGNOR TO ZAREMEA COMPANY, OF
~ CHICAGO, ILLINOIS, A CORPORATION OF MATNE '

PROCESS OF BEVAPQORATING SOLUTIONS. -

L

931,322. I Specification of Letters Yatent, }3&%@31{;@{1 Mazx. 8, 191@,_”
Application filed Iarch 2, 1908, Serial No. 418,628,

Lo all whom it may concern: | | line 5, in said evaporator. Said evaporator 55
- Be it known that I, Orro Mantius, a sub- | A also COMPrises a vapor space 6 above the
ject of the Emperor of Germany, and a resi- hiquor level 5 and a vapor outlet 7 adapted
dent of Chicago, in the connty of Cook and | for connection with « pump, condenser or
tate of Illinois, have invented a certain | the like, for malntaining a partial vacuum
new and Improved Process of Kvaporating | in the vapor space 6. =~ - .
Solutions, of which: the following is a spec:- Thé interior of the evaporatiig pan A is
fication. o | divided into a plurality of communicating
This invention relates to an mmproved | chambers or compartments 8, 9, 10, 11 and
10 process of evaporating solutions. | 12, by means of transverse partitions 13, 14,
it is found 1n practice that, where evapo- | 15’ and 16, of which the partitions 18 and 15 65
ratlen of solutions is effected in closed €vap- | are continuous from the bottom of sald pan
orators, as standard types of vacuum pans, | to a point below the hiquor level 5, prefer-
the liquor boils so rapidly that the separated ably about-equal to the widih of the suec-
salts have no time to form into large Crys- | ceeaing compartment of the evaporator, the
tals. Heretofore when it has been desired to alternate partitions 14 and 16 extending 70
produce large crystals, this has been effected | above the liquor level 5 and terminating a
by boiling and concentrating the liquor in | sufficient distance above the bottom of the
. open tanks and then permitting it to cool evaporator to provide. for the accumula.
20 gradually, or in open pans where the boiling | tion of separated granular matter in ‘the
1s done very-slowly, as, for example, strike | bottom of the evaporator and, at the same 705
pans used in sugar factorics and grainers | time, to insure a free passageway between
used in salt factories. This process is neces- | adjacent compartments at the lower ends of
sarily a slow and relatively expensive one | said partitions abeut equal in size to the
25 and the production of large crystals in com- lignor passages defined by the upper ends
~ mereial quantities would necessitate the use | of the partitions 13 and 15 and the liquor 80
of many of said strike pans or graaners. | level 5. Said partitions 14 and 16 prefer-
The object of the present nvention is to | ably terminate belovw the top of the pan A,
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provide a process for evaporating solutions, | so that all of the compartments 5, 9, 10, 11
50 whereby large crystals of the solid carried | and 12, above the liguor level 5, will be in
in solution may be produced in a closed open communication with the vapor space 85
¢vaporator and as a continuous operation, b, thus providing for evaporation in- all of
Lo this end my improved process consists | said chambers, with consequent cooling and
of the various steps hereinafter described | concentration of the liquor. This construe-
30 and claimed. . tion also provides for maintaining a com- -
For purposes of illustration, T have, in { mon liquor level in all of said compart- 90
the drawing forming part of the applica- | ments, ) - | |
tion, shown an evaporator especially de- The chamber or compartment 8, which
signed and adapted for the evaporation of | the liquor being treated enters directly from
40" solutions Inaccordance with my improved ! the heater, is preferably considerably larger
process, in which the figure 15 a side eleva- | than the othey chambers or compartments, 95
tion of said evaporator. - being shown in the drawings as abqut twice
Referring to the drawing, A presents | the size. T'his relation, as also the number
an evaporating pan or receptacle, B a pump, | of said chambers or compartments, may be
45 and C a heater, all of which may be of any  varied, as desired, to meet different condi-
usual or approved construction, and which ' tions and requirements, - -
are connected in series by means of pipes 1,| The admission pipe 1 preferably com-
2 and 3. y - municates with the first compartment 8 ad-
As shown, the pan A is of the familiar | jacent to its lower end and the discharge
°0 type known as g vacuum pan, being pro-| pipe 2 with the last compartment 12 just
vided with a liguor supply pipe 4, which | below the liquor level, thus providing for 105
may be controlled eithey manually or auto- | the liquor traversing the entire length of
matically to maintain g substantially uni- | each of said comparunents in its passage
torm liguor level, indicated by the dotted through the evaporator., )
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lmmer U ag sep yarate from ﬁ.jlﬂ focated out-
side of the vacuum pan A, my invention
contemplates equally the ase of he &ting
means, as heating-tubes, located dirvectly in
the cem?‘*m mmt 8, substanti ally 85 in the
@um&ud tvnes of vacuum pans.  With this
congtruction, the eirculating pipe 1 will com-
municate {:111
the pump B. .

My mipwm*m ps"@m% which 1 WM 1OW
describe, 1mvelves an eapphmi ion of the prin-
ciple that where ﬁ*'lpwﬂﬁwmm&d solutions in
a quist state are allowed to cool graduaily,
the solid matter carvied in solution will be
deposited n the m:.m of large crystals,

In the practice of my improved pr 0Cess, &
steam pressuve, corresponding to a desired
mitial femperature, 13 maintained in the
heater C, us, for example, 18 pounds abso
tute (3 p@unm 1O0VE '"Ltmu%phemc), COTrTe-
Hnﬁndmg to_a temperaturd of 222 degrees
if., so that, allowing for radiation, the hquo:[
enters the compartment 8 of the vacuum pan
Aat g ter mperature of about 221 degrees I,
Assuming that the pressure in the vapox

& pounds absociute (7 p(}uwm at-

mﬂa‘t:)'h@*f'iﬁ)} the boili: ng point of water at.
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said lignor will £2ll to o temperature below

tion, the

the surface 15 183 df‘{‘ltb . and assuming
1}ML the sol u*mn bmw ft,rea ed 1S saturated
brine, the beiling point of which is 6 per
cent, hwl*im‘* than that of wa mz‘; a_iu, mﬂuw

-point of the liguor at the surface i3 194 fh}

grees K. . That is, the liguor enters the
chamber § of the vacuum pan A at a tem-
perature approximately 27 dﬂgv”‘{q I, shove
the boiling point thereof at the surface. The
Iiguor m sald chamber will thereforo boil
viﬁ{:-mu%ly with attendani rapid evapor:
tion and emhm} thereot, resulting in thﬁ,
,_,m;mmm aticn of said ligquor and 11 e 86D
aration of the solid matter (s salt) held- n
solution in the form of small m'j:f-;-ttﬂis.

¥rom the compartment 8 the concen-
trated lLiquor passes sn f*essndy through the
cempaitmenu 9, 10, 11 and 12 at a low ve-
locity or rate of h.ipeed? becoming gradually
cooler irom radiation and empomtmn
Thus, soon aifer leaving the compartment 8

|
#

the b{}ﬂmt} point of point of ebullition and
will become perfec thr calm 2 *"u:l quiet except
for its slow current ﬂwough the evaporator.
As the solubility of mnost
cregses with the temperature and viee versa,
it results that, as ‘ihﬂ temperature of the . uq
during its passage frll‘a}ui“h the
evaporator, die t0 evaporation and “radia-
solid matter carried in solution will
separate in the form of crystals, wmch be-
come larger and larger ﬂle :fmg they are
he}; 1 1 suspension, so that said f‘l"‘@’"‘wlﬁ Wil
weome progressively hm*er in the various

cfmmal‘imw ts from J_m:nt t0 rear of the

pm*mza.m
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1AVe, 1 thil drawing, shown the |

ctly W’lih the dl":(#hﬂ“it% H’!d of |

substances -
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- evaporator.  in

Lompfm"menw 11 and 12

point, and th

ard

om the last compartment 12 of the
evaporator, the clear Lguor miw the pmi,

2 and passes o the punp, wmm yifords ¢

venient means for regulating the velocity or
flow of the current of me through the -
praciice, 1in empwaf’mﬂ
saturafed brine, I bave ootained very satis-
factory vesulis "by opersting the pump at
sueh g sheed as fo p r:ariw"z 5 enrrens or ﬂf)w
of liguor in the evaporafor of about & of an 45
inch per second. ﬂ us 5 seed can, however,
be varied. as 14 oy bhe desired io dewe
i

&

avger or mm}]u solt crystals and will slso
vary in treafing \sﬁ” Terent wmamﬁ.ﬂu

A u‘aml tests have shown that, whereas 1 gg
vvaporating saturated h,rme in standard
Ly pes {J‘ -mﬁwﬁt OuE, | the salt ﬁw::mis or
graing w}dumd vary in gize fm:n“z v Y0 gy
o1 an oinch sgnars, b‘} the practice of my 1111~ _

i process, with a liquor current or g
velccity 1" ubmta tally § of an inch per
second, the sizes of ﬂne salb crystals or grains
prodilce ed vary from 4% of an m@L SQUars 1n
the first ﬂa,mbm to about 4% of an inch
square in the last chamber, 00
the sizes m* "é:.lw crystzls can be waried by
meregsing the number of compartments and
by reducing fhe lsmmf current or velocity
in the svapoerator, either or both 1£ it 1s de- _.
sired to pf‘ﬁdme Iwwm mfy@tfhgq or, by re- 95
ducing the number oif com mftmeﬂtb and
increasing the lig Lox speed or wﬂﬂcu}f either
or both, 1f it is desived to produce smaller
cryst als.

As the solid matier beld In golufion sep- 100
es, it settles to the bottom of the evap-
or, which, to pmmdﬁ for ﬂ‘elmmtmg the
tferent gv ades of salt produced in the dif-
i' wm eomwm:tment% of the ev raporator, and
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tor conveniently discharging the same, com- 105
prises hop per 5mpzd sections 17, 18 and 19,
the séction 17 forming the bottom of the Brst

a.mnpart:mem" 8, the section 18 forming the
bottom of the comlﬂutmfmm 9 ana 10, and
the section 19 forming the betmm of the 110

and receiving the
salt deposited 1in said {t{}mpwm’mﬂﬁ re-
%pe@iwﬁly

Any desired or a pprmmd means may be
enmiployed Tor removing the salt from ‘”1@ 115
evaporators. maid means, howsver, are in

no way related to the present invention : md

ed not, therefore, be described.
i claim — | |
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1, ihe p”wes 0t evaporating solutions o
solids earvied in

offect precipitation of ii..
E—..fﬂma n, which consists in passing a satu-
ated hque** successively through a series of
communicating compartments at a 10w speed
or velocity, b@umﬂ* szid liquor in the ﬁr i2a
point of supersaturation,
and perinitting sai d. liquor to cool gradually
in 1t passage Lhr(}ug:h the other compart-
ments to & temperature below the beiling
ereby o b SCOMS crlin and auiet, 180
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cffect precipitation of the solids carried In

951,322

2. Ihe process of evaporating solutions to

solution, |

solution in a superheated condition to the
fivst of o sertes of communicating compart-
ments and passing said liquor successively
through said compartments at a low speed
or velocity,
sald fivst compartment to g
saturation and to cool

which consists in admitting the

point of super-

]

permitting said Hquor to boil in |

gradually in its pas-

sage through the other compartments fo g ;

3

temperature below the boiling point, and
thereby to become calm and quiet. =~

in testimony, that T claim the foregoing
as my mvention, I affix my signature in 15
presence of two subscribing witnesses, this
26th day of February, A. D). 1908,

OTTO MANTIUS.
Withesses - -

CUuarLEs B. Grrnsox
. A, CosTrLLO.
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