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1v a?f whom it MYy COncern :

Be it known that I, Orro Brsr, a citizen

bf the United States, residing at San Fran-
cisco,.in the.county of San: Francisco and

State of Califor nia, have invented new and -
useful Improvements in the Kxtraction,

l’uuﬁcatwn, and Electrolytic Precipitation
of Metallic Zince from Smelter-Fies, “ine
Ores, and the like, of which the fo Wit s
a specification. -

The object of tlns invention is the extrac-

~ tion of zinc, as zinc sulfate from zinc fumes,
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 bonate, alkaline earth, such as caustlc soda,
sodiut carbonate, lime or magnesium oxid,
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and. the electwlytm separation of metallic
‘This I accomplish by roasting and
leachmw the same, purifying the salt ob-
tained, pleupltatmg, partly or entirely, the
purified zinc salt in the form of hydroxid,
carbonate, and the like, (either unmixed, or
mixed w ith an 1m11ffe1ent body like gyp-
sum) by means of caustic alkal, alkal car-

and dlectrolyzing the salt, to obtain the zinc
1n a metallic shape, while neutralizing the

acid, which is then, at the same tume, freed
by running it over the purified zinc hy-
droxid, carbonate or other zinc compound,

msoluble in water, but soluble 1n weak acid

and returning the liquor 1n a neutr: al or al-
‘most neutral condition, with practically the

same saturation of zinc salts, and 1bsolutely
pure, to the electrolytic cell.

The successtul electrolytic plepamtlon of -

lilLthlL zin¢ has been hampered in practice
by the facts, that impure zine salts, when
deutmlwed deposit the zinc in a spongy
form, that cannot be remelted. Again, the

proper amount of free acid in solution and

the proper control of the same has been
found rather difficult to obtain. Since these
conditions are constantly changing, the cur-
rent conditions. have to "be changed accord-

ingly, which is another obstacle to the sue-

ce::atul carrying out of this process.

chemical extraction must be simple and
fairly complete, purification of the zinc salt

practically complete and chemical and elec-

trical conditions in the cell must . be as uni-

form as possible, so that 1f the best condi-

tions for depositing electrically a pure re-

meltable zine are once established, they can

be - kept the same for weeks and ‘months,
when the same results must be obtained for
2 correspondlng period. - .

Speclﬁcatmn ﬂf Letters Patent.

10 fﬂter is made ﬁltel able ;

Patented Sept. 28,1915,
Serial No, 649,719, .

~ In the drawing, the figure is a diagram-
matic view’of an appamtus for carrying out
a part of my improved process.” ,

In the following described process, I have
obtained these ideal conditions, and have
thus obtained a pure zinec, not spongy, but
capable of remelting. The zinc obtained in
the laboratory from “fumes” . has tested
99.2% ‘and can easily be remelted.

The experiments were mainly carried out
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with so called smelter “fumes,” which is a

dust, collected in a bag house provided for
that purpose in some smdtus It 1s a very
refractory material. contammﬂ up to 30 and

35% metallic zine, mainly in the form of
zine oxid and sulfate.
more many kinds of products, partly valu-
able, partly valueless, such as sthica, iron,

alumina, lime, magnesla, arsenic, antlmonv,

cadmium, lead sgulfm sulfuric acid, or-
ganic matter, and OthelSJ tulthelmme s11-
\el and gold. The value of the latter two
1s largely depreciated through the presence
of zine, the terror of the c:um—‘-,ltel the zine

on the other hand is difficult to e\tmct and

to purify, on account of the many impuri-
ties present. Indtead of smelter fumes, ore

or other sources of zine, with shght modi-

fications, may be used.

I proceed in my process first chemically
and then electrolvtically, which are both
part of one and the same process. The

chemical palt of the process 1s as follows:
The “ fumes”

perature, that is, made filterable and par-
tially purified by the application of heat at

a tempm ature below that of sulfatic roast-

ing. The temperature is kept only high
enotugh to char the organic matter and sub-
lime “the arsenic: In the presence of sul-
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are first roasted at a low tem-
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fates of a heavy metal, hike 1ron or zinc

sulfate, the arsenic sublimes readily, and
pre ‘wtlmlly completely. By this step, the

~ most important of the chemical process, the
In ordér to be a practical success, the

following advantages are reached: (1) "The
mateuﬂl that was, " before roasting, difficult
(2) the organic
matter is destroyed and therefore no ox1da-
tion agents are necessary to-destroy it (for
instance coloring matter); (3) the material
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is free of arsenic, while the arsenic can be ;

recovered at the same time;

(4) the 1ron is
‘oxidized and practically insoluble in weak
“acids and makes purification of the mother
liquor easler and whatever traces of Iron go
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of qu?mlf-} Are mmrhm,d to oxide and sulfates:
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cdassoived  with
taboratory experiments 92% of the zine and
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impmﬁnm can casily he removed by zine
oxid

suceessively or 1n one process, according to

Im SJthT

into solution are p‘i meut in ferric for m, and
oare

easily removed by an addition of zinc
oxid, or better, hyc “(}hld (9} small amounts

and -can be extracted by weak acid (copper,

for mstance). The roasted material is now
extracted with weak acid, for instance, sul-
turic, hydrochlorie, on
xeess, and, if NECessary,
Pr dtil &HT;’
SOTILE uiLa

heated
SOMewaat.
sialts, In th{*

xkl[

OVer Wwere ”Yhnmtwcl with sulfuric aci (d.

and o 'i"i’f'islﬂ socliuny sulfid, used either

the products present and the object to be
attained. The present process

other suitable E:(:i_d',,

i ﬂte zIne 1s easily

only lf,l‘lﬁeﬁ,—

however, to H:w solution, as this contains the

zine desired.  The solution, : s before stated,
obtained from the roasted 9‘“0 15 nrch pur&**
thun from the unreasted {}I‘% under other-
wise the mmt, conditions.

nate, suliid or other mw’mb}e u}mpmmd
tlmt is inscluble i water;, but soluble in
weald acids by means of a caustic. alkali,

all all gulhd alkall mll;{matﬁ alkaline earth
like caustic sod i, sodinm sulfid, sodinm car-
bt:matm lime, magnesium, oxid and the like.

For Iil‘i:i’ul{,:&

m fncjﬁ p..a mn

SRR 'ﬂ(DHf e N&,‘_S()d _l__r:}l_I ()
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I now Wa,sh th@m TJ?"E*G’LpltdtLS 11111,1;1

0f emetﬂ*olqu "

The pure zine salt olutmn 15
the electrolytic cell.
be used "With any suitable density, at any
suitable temiier ature, with anv suitable elec-
trode, with or without »

placed in

soittion, s
there is q‘uitv a leeway, from a few hun-
dredihs of ope ner cenk, ol 10° per ¢ent. and
over, without du_mger of ur-LLuw spongy zinc.
Of course it 1s not Mwmmreml
high in free acid, as the Toss mr‘

14 ﬂthu*ﬁm*- teo -awi In. s rm* as 1 am

awvare, it 13 by m-&iay ne To use any sull, or-
ganiec or inorganic, snd ;}ﬁ it m‘-.-'..‘i}w_i v oan
aine salt an thas connection. Cune way of

SO0 ] JMFHN* f?m rogull e ag hdnmm

5
R

“Fhis highly puri-
fied mother liguor of zinc salts is nOW pre-
cipitated in the form of hydroxid, carbo-

Any suitable salt may

to go oo
e t” ety

q{()H) ,_+m1wj%0 '

{H..E...
soluble impurities are . removed and am
ready for the next pay t {}E the process, tha,t;

diaphra gm. A
uamrxll amount of pure. wii‘u*m acid, best

sutted for the Ejﬁ"‘ti(}l}’“‘;lﬂ, is added to thlaf
Glre zine salts dsed are pure,

litts 1t to two filters* A

“any other suitable filter may be used.

gtep
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ferring to the drawing, C indicates an elec-

trolytic cell, which is hlled with a zinc salt,

sulfate.

pr eferably zin The same runs over

1rito a storagé tanh S and contains zince sul-

fate and some sulfuric acid. A pump P
and A, with false
bottoms, filled with ?]11(, hyd mxhl zy [}sum
mixtare at such 1 ate,
acidity in the ele(*tmlvtlc‘ cell. ()f COUrse
In
running the - acid zince sulfate  solution
through this layer of zine hydroxid gvp-
sum’ mixture, the free sulfuric acid is nen-

tralized and at the same time zine hvdroxid

is dissolved, leaving the gypsum behind, in-

soluble. The neutral solution may pass an-
other hlter, A, holding zine hyvdroxid gyp-
sum mixture to get vid of the hist trace of

tree sulfuric acid and any possible mechani-

cal and chemical impurities and be returned

to the cell C at the bottom | 1 a pure, neutral
state.
suitable mncentmtmn of acid fmd zine salt
and otherwise the most suitable conditions,

The aim, however, is to get tlw MOS

and fo keep this concentration of acid and

zine salt and other C()Ildltlt'mb As much as

possible the same.
By regulating the speed of the circulating

'_lllflli{}r the desired amount of free acid 1n the
Ve

precipitated zinc compound also into the cell,
separating it from the cathode by
“wall, filter ov the like; I may press it into

I 15 obtained. . I can of course place the

3 POI OHS

anode plates, alone or with mbc;luble or in- -
different materials.

The part of the “electrolytlc cycle” of
the process can of course be carried out with
other metallic hydroxids like copper hy-
droxids made by the “ammonia”, or
raonia-cyanid™ or any other process, or any
n:etallic hydroxids or water-ingoluble com-
pound in & pure state, however obtained,
preferably freshly p eupxtatod to be basﬂly
1let,1b]L in dilute aués, a8 deacubed by the
zinc hydroxid. 1

T claim:—

1. In the extraction crf metallic zine from

zinc fumes, or the like, the preliminary step
salt suitable for form-

of obtaining a zinc
ing the electrolyte, W]ll(‘h comprises sub-
]{aatmg the fumes to a purifying roast, in
the presence of sulfates, at a low tempem-
ture, thereby rendering the flllllf..b filterable,

and Ieafhmg with a small excess of sulfuric
acld ; substantially -as deseribed.

2. Tn the extraction of mefa]lw sine from

zince. fumes, or the like, the preliminary
of thammﬂ' a zinc salt suitable for
forming the e]wtl olyte which. comprises
roasting the fumes in the presence of sul-
fates at a low temperature leaching with
a small excess of sulfuric acid and purify-
1ng the solution thus obtained with zine oxid
and 5udmm sulfid; -substantially as de--
seribed,
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temperature and leaching with a small
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- 3. In the extraction of metallic zine from

zinc fumes, or the like, the preliminary step
of obtmnlnﬂ' a zine salt suitable for forming
the electr 01} te which comprises roasting tho

‘fumes in the presence of sulfates at a low
temperature and leaching with. a small ex-

cess of sulfuric acid, ur m,fmg the solution
obtained, with /zinc oud and sodinm sulfid,

and precipitating the pure zinc sulfate solu-

tion with lime to form zine hydrate gypsum
mixture; substantially as descubed
4. In-the extracti . of metallic zine from

zinc fumes, or:the 1 ke, the preliminary step
of obtammcr a ZIne s

calt suitable for forming
the electmlyte which comprises roasting tht
fumes.in the presence of sulfates at a low
eX-
tion

11l

cess of sulfuric acid, pmlfymg the soly
obtained with zinc oxid and sodium su

) prempltatmg the pure zinc sulfate solutmn
‘with lime to form zinc hydmte gypsum mix-

ture and washing said mixture with water
to get rid of the soluble impurities; substan-
tially as described.

5. In the extraction of metallic zinc from

zinc fumes, or the like, the process which
comprises 10._15tmrr the fumes in the presence

of sulfates at a low temperature and leach-

ing with a small excess of sulfuric acid,

8

pur Ihfmn' the solutmn obtained, pI‘EClplt‘lt
ing the pme zine sulfate solution with lime
to form zine hydrate gvpsum mixture, wash-

ing said mixture with water to oget r1d of the

501111)10 inpurities, eleetloly?nw the pure
zine sulfate obtained and thereby depositing
zine on the cathode and forming SIIHSIIIIL
acid at the anode, pumping the acid Z1n¢ sul-
fate solution over the mixture of zinc hy-
drate and gvpsun to neutralize the sulfurie
acld, and returning the neutralized solution
t() the cell mlbsmntm]lv as described.

In the extraction of zine from zinec
fnme% or the like, the preliminary step of
obtaining a solution appropriate for intro-
duction Into an electrolytic cvele, which
comprises precipitating a met tallic mun[)mmd
m a water-insoluble form. easily solubleMin
dilute acids, and introducing the same into
the electrolytic cvele; substantially as de-

seribed. ~
- In testimony whereof T have huumto set

my hand in the presence of two 5ubscubmw
witnesses.

OTTO ‘BEST_.

- Witnesses:
IFraxces M. \rVRI(:HT
D B RIC}MP%

30

35

40

45

00



	Drawings
	Front Page
	Specification
	Claims

