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*‘ﬁmﬂiﬁmtﬁm 0% Letiers Patent,

- @;@gﬂimﬁm dled I svember 9, w@?

'mm@m@ﬁ .m:ag_g'ﬂ % ﬂ@ﬂ@
uﬁfi‘mﬂ Hﬂ 441,513,

T@ Gl fw% om 18 may concern:
He 1t known that we, T?V{}m

Ph Wi? *ﬁ-—-ﬁ {;}-‘QREDH {}ﬁ‘ 4%-51&\

HeEnmy | me:m JETOH L QU‘SM&H@ 73 sub ect of

PMAR FLOMIMEL,

the King of Lng.amd both Fasaﬁmg i Lon-.

don, ?;i;wlmvﬁ have invenled cerfain new
and mmzﬁ in
Oxids from Zine Ores i and. Products, of
which the following is 2 specification,

This fwenmoﬁ reim'“ i t0 improveéments in
aration and the recovery of zine from
i1ts ores, mmpm‘mﬂﬁ and other products. In
the previcus p patent application Serial No.

841,850, of T 1, . sulman, No. 875,866, Janu-
,m*{mﬂsa m &u%z‘mﬂd in which

ary 7, 1808 a
such producis cont wmz}g zine oxid are
treated m% 2 ’:;hlm,,:a of sulfurcons acid so
as to ohtuin s ﬁ@jmmﬂ of bisulfite of zine
from which the zine is precipitated 28 in-
soluble monosuifite

sirnilar m*mm pies,

According fo {his mwnimn a8 process of
oreg or compounds
the 0Te 1 necessary,
from the roast

COMSISLSE 1“ T‘”“i' E::IH,LJ:
voiatil '?m*f?*
ore
‘i’?{}mmev with othe T {"a':emﬂ

¢ matters, collect-
the product thus

piown off, treating it

With a soindi on of guifnrous acid 80 as to

obtamm a solution @f 'nsulﬁi@ of zinc and

precipifating the s insoluble monosul-

fite which iz ¢ to produce zine
oxid.

With certain ores it may be that there is
not 511*1*1{ end, suifur present for carrving out
the m ocess satisfactorily. In such CASeS 1ron
pyrites or other ore ri 11 in sulfur 1s added
to su gﬁ the gugntiy of sulfur
for snﬂmmm
duced ser ves fra ﬂi*ibﬁ finx for the
sequent smeiting 3.
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the lead centained in

- the ore,

ﬁ-nm’“*w wﬁwm of this imvention mmm e
;L. muwrmi hlowyn off from
the ore 1n o =series m wq{é ﬂgiﬂf} chambers
so0 that the mﬂc oXIG condensed m the re-
moter ﬂsi*k"‘ ngrs is practically fres from
lead and other bm ﬁ‘*ﬁﬂ@m %"h‘"ﬁl’“ej*;’;a? tne
DUTe sine oxid wn the frst ¢ ARI-
bers ea 0 1:&5:._%1,” srodd with gulfore: ”_Mm a8
above {w ,I.“i uff ﬂrHEﬂ:‘* M purer zine oxid
from chambers con be nbilized fo
preclp:zmt zane moncsulfite H
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Swiss Repmbﬁ{: ﬁqﬂ_d | 'bi ulitte by {reatin

provements in Ubteining Zinc

_ _ the addition of zine
oxud to the selution, M’H‘i the present inven- -
- tion relates to zmmwed processes based on

ol or nmaastec’i*
the sine. cumtmus 1n the form of oxad

ih\. 11‘“@11 thus intro-

fuel whereunon alr is ‘bt(}
10

1z
rom the su:im |

tion of zine E}lsulﬁtu As m the previous

process of Sulman the zinc is dissolved as

zine oxid with a solution of sulfm'mls acld.,

According to this invention the zince ox1d
:mntammated with lead and other s.ubstanees

is treated in hermetically closed vessels

{ with water and sulfurous acid gas under
| pressure. :

A practical m@thad of carrying out the

solution process consists in collecting the

suHumus acid obtained by roasting the ore,
pumping it into a hermeticall y elesed vessel

OF LONDON, me&m’m
0F LONDON, -

ng the material contalning .
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containing water and introducing the highly - '

saturated solution of sulfurous acid into the

70

hmmetmﬂ]y dosefi vessels where a,he dis- -

solving of the zine oxid takes pim%.
In the process of se parating zinc from its

ores as deseribed above an important feature

of the pm\;@m mventlon consists in intro-

ducing the smn’smn of zine bisulfite mia a

closed vessel and pmupztm ing the zince as
maehbk monosulfite under redUCﬂd pres-

sure. * In a practical method of carrying
this mm ef“ ect, the solution of zine hmﬂﬁtzl
while in ﬁnel thmdild condition 1s sub-

jected to quch a aegree of vacuum that sul-
furous acid 1
zine is precipitated as mmmbi monosulfite
without the addition of other reagent. Al
ternatively ahe pftLipli:i*lUil of the "zine

(g
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1S hbez.&t&d therefrom and the

85

Hl{}ﬂ(}ﬁhlﬁ‘i}@ LIGm the solution (}f zine bisul-

fite Is effected partly by the addition of !1110
oxici .and partiy h”jf the &pphmawn of &
vacuum to the solution.

«The following is a description by Wa}r of

ﬂxa*ﬁple of one method of carrying this in-

| ‘i"ﬂ‘llblml into effect :—"The ore 1s m&t roasted

in the usual manner and if there is not suffi-
cient sultur already present, iron pyrites or

-other ‘ore rich 1n sulfur is added and the

10N, ihas introduced serves as s suitable
ilux for the smelting of the lead contained
m the ore. Uther ﬂn*ms f-‘,u(,a as chalk, siliea

or the hlf-@ couid be added 11 necessary. - The
roasted ore m NOW %mef mixed with coal
and suitable fuxes and Dia eﬂd m a suifable
fumaﬂa O f'@zwu*i{ eont ammw burning
huﬂwh the
heated mass; or alternatl ‘fﬂ};y the roasted ore
ig 3};3&:@{511(:9(1 mm ) hii‘fﬂﬁ@b without
nd treated with burning gas derived from a
IA8 producer. 01:. the #ine may be velatil-
by’ an electric current. In any case the
s driven off as oxid é@gﬁh er with p&rt
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of the lead and possﬂ)ly other matters con-
tained in the ore.
a series of flues, condensing chambers or the
like, and dmmn the: condensation a partial

-sepamtlon ol the zinc and lead takes place

in the condensmﬂ' chambers so that the re-

moter chambérs contfun a zinc oxid which 1s

practically pure.

The zinc oxld mixed with lead LtC., con-
densed in the first chambers is treated in
hermetically closed barrels with water and
sulfurous acid gas under pressure. By this
means 1t 1s poscslble to use a very high pro-
portion of sulfurous acid and therefore (o
obtain a rapid and effective solution. Pref-
erably the sulfurous acid derived from roast-
ing the ore or otherwise is collected and

pumped into a hermetically closed vessel
containing water and the highly saturated

solution of sulfurous acid thus obtained is
introduced into the hermetically closed bar-

rels where the dissolving of the zine oxid

takes place.

“Other methods of applvlng the sulfurous -

acid under pressure could be adopted.
The contents of the extracting. b.-.lueh

~consisting of zinc bisulfite soluLmn and an
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msolubk residue containing lead, etc., are
emptied Into a number of air tlght columis

or towers i which the residue is allowed to

precipitate to the bottom while the zinc so-

lution overflows near the top and is led mnto

a second serles of barrels, where by mixing

it with fresh zine oxid (Such for ex 11111)19 "'

as the purest zinc oxid from the condensing
chambers) all the zinc 1s ple(;lplt.:lted as
‘monosulfite.

The time required for the precipitation of

the zin¢ monosulfite 1s considerably short-

ened and the zinc monosulfite 1s much more
perfectly precipitated if the operation is
performed under reduced \pressure. This

can easily be carried mto effect by connect-

ing the precipitating barrel to a pump which
removes the excess of 5ulquua acid gas
from the solution. Tf the rec uction of pres-
sure be sufficient, it is ]mqqd)h., n certain

cases to pl(—‘(l])lt:ltb the zinc muumulhtt by

the action of the vacuum alone without the
addition of zince oxid or other reagent. In
order to release. the sulfurous acid the zic
 bisulfite can be reduced to a. state of fine
subdivision as by spraying, under which con-
ditions the action of the vacuum 1&,_1.:1(:1],
tated. o
The pwupltlued zinc monosulfite is: col-
leeted 1 a vacuum filter, a filter press, a
centrifugal machine, or by other suitable

N ing and 1s char ﬂ'ed into a muilfle ealéiner
W nere the sul fumus acid 1s driven off and |

zine oxid 1s obtained. |

- The residue from the. extraction contain-
ing lead, ete., may be mixed for subsequent
snwltmﬂ* WJth the bulk of the ore from which
the zine has been blown off or may be sep-

This oxid is collected 1

566,209

-ar: ately treated t01 the 1tcovery of the values

it contains.
In certain cases it may not be necessary

_to roast the ore but it may be possible either
by means of an electric furnace, by direct

treatment in a converter with suﬂable fluxes
or otherwise to volatlhze the zinc 02{1(1 from

‘the ore. |
-~ What we (,qum as our mventmn fmd de-—

sire to secure by Letters Patent is:—
i. The herem cdescribed process for ob-

70
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thmmﬂ' zine oxid from zinc ores which con-

sists in roasting the ore out of contact with

the fuel V(}htﬂmmw from the roasted ore
the zinc contents in the form of dry oxid,

80
together with other metallic matters, collect--“*- '-
ing the. dry product thus. volatﬂued treat-

ing it with a solution of sulfurcus acld 8O

Qs to obtaln a solutmn of bisulfite of zine,

pzempl‘rfztmg the zinc as insoluble monosul-
fite and calcining the monosulﬁte bo producﬁn
amc oxid.

. The -herein descmbe:] pmcoss for ob-

humng zinc oxid from zinc ores which con-

sists in. adding to the ore a preparation of

another ore rich in sulfur, roasting the mixed
ore, volatilizing from the roasted ore the

zine contents in the form of oxid together

89

g0

with other meta]‘? ic matters, collectmg the =

product thus ‘vol: htﬂl?ed tleatmg it with a

1 95

solution of sulfurous acid so as to 'obtain a
solution of bisulfite of zinc, prempltatma- |

the zme as insoluble monocsu].ﬁta and calcm- ="

ing the monosuifite.to produce zinc ‘oxid.:
3. The herein described’ process” for ob-
tammﬂ zine oxid from zinc ores which con-

100

sists in adding to the ore a preparation of o

iron pyrites, maﬁ*tmg thie mixed ore, volatil-

Wmﬂ' from the roasted ore the zinc contentsrr'

in the form of oxid together with other me-
tallic matters, collecting the product thus
volatilized, treatmg it with 2 solution of sul-

furous d@ld so as to obtain a solutlon of

105

bisulfite of zinc, precipitating the zinc as in- |
solible monosulfite and caleining the m@n@*n M"

sulfite to produce zine oxid. -
4. The herein described process for ibb

hunmm zine oxid from zmc ores Whlch cdn- -
gists in vo]atlhzuw the zinc contents :Emm
thé: ore 1 the fm'm of oxid tocrether Wlthr 115

the zinec
from the

otheér metallic matters, collectm
{)Kld and other matte.ls blown o

ore 1n successive partlons according to their

vatelof condensation so that a partial sepa-

| Ia‘[mn may. take place; treating the 1mpure

120

71NC omd first wnden‘sed with a solution of

-sulfurous: acid so as to’ obtain a solution of
| bisulfite of zinc, adding to the solutwn of

bisulfite thus obtamed The purer zinc-oxid

whlch condenses last so as to prempltate the

| zinc as monosulfite and calcining the mono-.
! su]ﬂte to

mduce zine oxid.

. The |
ess of obtmnmg zinc oxid from zinc ores
wlnch consmts mn treatmg the maternl con-

erein described step in the proc—'-

1301



- water under pressure, mixing the highly |
10
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tainii g zinc oxid with 2 solution of sulfurous | taining zinc oxid from zinc ores which con-

acid under pressure containing such a quan-

tity of dissolved sulfurous acid as will dis-
solve the zine. I

6, The herein described process for ob-
taiming zine oxid from zinc ores which con-

sists in roasting the ore, collecting the sul- |

furous acid thus obtained, pumping it into

saturated solution of sulfurous acid with the

~ material confaining zinc oxid so as to obtain
~a-soludon of bisulfite of zinc, precipitating

19

the zinc as insoluble monosulfite, and calein-

ing the monosulfite to produce zine oxid.

%. The herein described step in the proc-
ess of obtaining zinec oxid from zinc ores
which consists in precipitating the insoluble
zine monosulfite from the solution of zinc

bisulfite under reduced pressure.

8. The herein described step in the proc-
ess of obtaining zine. oxid from zinc ores

~ which consists in bringing the solution of

zinc bisulfite into a finely divided condition
and subjecting it to such a degree of va¢unum
that sulfurous acid is liberated therefrom

and the zinc 1s precipitated as insoluble |

monosulfite. 1 *
9. The herein described process for ob-

sists in dissolving zine oxid from the mate-

‘rial containing it with sulfurous acid, add-
ing zinc oxid to the solution of bisulfite thus

obtdained, subjecting the solution to the ac-
tion of & vacuum {o precipitate the zine as

nionosulfite and calcining the monosulfite to

produce. zine oxid.

30
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10. The herein described process for ob- -
taining zinc oxid from zinc ores which con-

sists in volatilizing the zinc contents from

the ore in the form of oxid together with

other metallic matters, collecting the prod-
uct thus volatilized, treating it with a solu-

tion of sulfurous acid under pressure so as

to obtain a solution of bisulfite of zine, pre-

cipitating the zinc as insoluble monosulfite

under a vacuum, and calcining the mono-
sulfite to produce zine oxid. o

i

In testimony whereof we have signed our
names to this specification in the presence of

two subscribing witnesses.

.

" WOLDEMAR HOMMEL. ,
 HENRY LIVINGSTONE SULMAN,
Witnessey: | |

GEo. J. B. FraNgLIN,
. J. Osman.
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