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Te all whom: it may concern:
Be it known that we, Horack E. HORTON ef Weu-

kegan, county of Lake, State of Illinois, and FrED-
srick C. GEDGE, of Evanston, county-of Cook, State:
of Illinois, have invented a new and usetul Method of.
" Recovering Sulfate Crystals, of whlch the following is.
a specification, reference being had to the accompany-

ing drawing; in which— -
- Figure 1 is a plan view of epperetue suitable for the

pmctlce of our invention; Fig. 2 is a vertical sectional
view on the line 2, 2 of Fig. 1; Fig. 8 is g vertical see-

~ tion on a lerger eeele showing the cryetellmng tank:;
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- also pmvidee for obtaining the product in the form of
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Fig. 4 is a plan view of Fig. 3, and Fig. 5is a eeetlenel.'
| view ehewmg the means- whmh we empley fer eepe,ret-_.'

ing the weter frem the crystele

- The purpeee of our. invention is to prewde means- |
for recovering sulfate.of iron from the liquor whleh re-
sults from the; pleLhng ef *11011 wire, rede ete. in an

acid bath. . ST Ly e
- Our invention prowdee means by W]IllCh a velueble
commercial product can be obtained in thrs way, and

‘small crystals or granules of substantially tniform size
and substantially uniferm purity and miuch drier than

the -larger crystals heretofore obtained -so that the

- process-1s available.for crystals to. be used in the arts
for'the purification of water and for ether purposes for
~which such sulfate is employed.

The invention is also e,pphce,ble vnth eulteble
changes in the materials ‘of which the apparatus “is

‘made, to the recovery of sulfate of copper from the

11quor reeultmg frem the pmkhng ef cepper ere, |
| rods, etc. | - 8

In the prectlce of our 111vent1011 we take the eul—
furlc acid liquor from the pickling vats and deliver-it

to suitable storage tenke 2 in which it is neutralized

by the eddmen of waste iron wire or other iron or
steel scrap. Theee tanks ‘are preferebly provided

with steam-coils to heat ‘the solution somewhat in
order to prevent premature crystallizing in the tanks.

When the solution becomes neutralized, that is to
sayy, when the free acid has been substantially satisfied |
by the iron with which. it comes in contact, the solu-

tion is removed by pumps into a settling-tank 3 1n
which ' the mechanical impurities are. settled by
- gravity, end from - this eettlmg—tenk the solution is
~drawn successively into vacuum evapoiators 4, 4/, 48,

~ known in the art as multiple effects. A suitable num-
. ber of these eff

ecte

are prewded with veeuum—preducmb apparatus.

The dilute neutralized liquor is supplied to the first

i coils of the ﬁret ef
steam

‘vapor from the second eff
| coils of the third eff
'hquor in the final
i condenser equipped with a vacuum pump. |
ect, the concentrated liquor is de-
Livered by a pump 5 to the elystalhzmg-tenke 6,6. As
shown in Figs. 2, 3 and 4, these erystelhzmﬂ-tenﬂe are

- efﬁelent

. ects may be empleyed Each one con-{
._ _50 tains tubee preferebly made of copper, and the eif

R ereund the cepper tubes, Wthh are ﬁlled Wl‘th 2 , heat-
ing medium, and in this e

| off in the form’of vapor.

- second effeetj in which it-is further evepereted and
_in the same manner to the other eff

fect a part of the water'passes
The liquor then passes to the

lect or ¢ ffects, where

99

it is finally coneentrated. The steam supplied 1o the

fect may be exhaust steam. or live

utilizing the ’veper generated by the boiling of the
llquer in the first effect.

ect may be peeeed to the

effect being. peeeed into & emteble

- From the ﬁnel eff

provided with ceﬂe of pipe 7 through which cold water

from an outside source, and thé steam for the.
_heetmﬂ*-ceﬂe ef the second effect may be obtained by

In the same manner the -
6o
ect, and so'on, the vapors from the -

60 7

70

or brine is caused to citculate so as to cool the liquor .

contained therem "The crystallizing- -tank has a rotat-
ing shaft 8 prewded with an agitating-screw 9, rotated

granulesin the liquor, and when the crystallization has

| proceeded “to the desired point, the contents of the

75
by, emte;ble driving gear 10 which causes the 11quer‘1te |

circulate iip and down, brmgmg the hot liquor into con-
tact with the cooling euﬁeeee of the pipes and thereby
'heetenmg the cryetelhzetlen By reason-of this com-
bined agitation and cooling the crystals form in small

80

tanks are w1thdrewn by gravity into vacuum dripping

tenke 11: These ere preferably constructed as shown

in Fig. 5, each tank hevmg at the bettem a screen 12,

SR beneeth Whlch is a space 13 communicating by a pipe
| 14 with a veeu”um pump and having a hquer-dleeherg- -
“ing outlet 15." Thessuction produced by the vacuum

pump aids in removing the liquor from the crystals 1n.
“the tank 11. “The mother liquor passes out.through an

outlet 15.and the eryetele remain on the screen 12.-
i These eryetele are then removed, preferebly by ehevel- |

-ing, into a drier, “preierably 2 retery drier, 16, in which
‘the crystals are thoroughly and evenly dried. From
thence the cr yetele are discharged to a conveyer 17 by

which théy ™may be remeved to etel ege bins or dlepeeed
of in-any convenient way.
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' The process above described is. snnple end extremely |

are of great value in ‘the arts.

The cryetele which are preduced are of con-.
venient size; they contain a minimup of moisture, and

“The temperature to which, we pr ofer te bring the solu-

tion in the crystallizing-tanks is preferebly about fifty

degrees Fahrenheit, but this may be varied as desired. .

Roughly speaking, the amount of salt which is depos-

fiect, where 11; comes 11:11;0 contact with and eueu]etee ; 1ted from. the eelutlen in the crystallizirg-tanks will be

105
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governed by the temperature of the solution, as the
solubility of the smh, In water varies at dlffereﬂt tem-
pemtmes I

. Instead of bringing the nuetmhzed liquor into con-

5 mct with a metal, we may employ any suitable metal-
- lic hydrate, oxid or carbonate in any smtable manner.
‘Within the scopé of our invention as stated in the

‘claims, chafges may be made in the apparatus and in
Some of the steps of the process
,_'10 may be employed without Others Or may be employed

" the stepsof the process.

11 other combmatlons smce
What we ch1m s

NP § A -proc 0SS nJ: nhtmmnn in 4 continueus Ianner,.
: me,.ialllc sulfate in the form of small crystals, which comn-

15 sists in at least partially neutmh/m" an acid solution of
i ~a metallic sulfate by adding the same metal as the base of -

the sulfate,, transtferring the solution to a separate vessel

_W_hele the impurities sepm ate, then withdrawing and evap--

orating the solution in a vacuum, to the crystallizing point,

20 then transferring it to a elystﬂlwmw tank and simuitane-

ously agitating and mllf]clally cooling the solution in suc-
cesswe tanks ; substantially as desmibed ~

2, A process of obtaining in a continuous. manner a
clystallme metallic sulfate, which (‘GHSIStS in at least .par-

95 tially neutr alizing an acid solution of a metallic sulfate Dy

- adding the same' metal as the Dhase of the sulfate, main-

"~ taining such solution at a tefmper ature above the crystal

~ lizing peint, then evapor ating the solution in a vacuum to
the crystallizing point, and then transferring it to a crys-

.,

863,279

- tallizing tank midh siﬁml"caneduqely aﬁltatm'w aﬁd'altlﬁ-
cially cooling the solution in the tank to produce elystals

~of small granular form ; substantially as described.

2. A proeess: of nhtalmug in -a continuous HI‘LHIIEI a
erystalline metallic sulfate, which consists in at least par-
tially neutralizing. an acid solution of a metallic sulfate
by adding the same metal as the hase of the sulfate, con-
imumhlv withdrawing the treated solution. and concen-
trating it to the erystallizing point in Successive steps un-
der vaeuum while maintaining a substantially constant
current in the solution, then transferring the conjecentrated
solution canimunuqu to crystallizing tanks and succes-
sively and mmultaneously agitating and artificially cooling
“the lquor in the successive cr y%tdlhzmw tanks to whlch it
is supplied . substantmlly as deseribed. - ,

4. A process of obtaining in a continuous mannel a

Dby adding the same metals as the base of the sulfate, con-
t tinuously withdrawing and hot concentrating the solution
under vacuum, transferring. the concentrated solution "to
crystallizing tauks in' a substantmlly cnntmuous manrier,

hot solution successively in the. successive crystallizing
tqulcq to which it is fed ; substantially as described.
In testimony whereof,_w.e‘ have hereunto set our hands.

 HORACE E. HORTON. .
FREDERICK C. GEDGI.

. Witnesses : -
- A, T. WEAVER,
- A. F. ALLEN,

crystaliine metallie suifate, which consists in at least par*'
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' and simultaneously artificially cooling: and agitating the
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