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Mo Brawing,

To all whom it may concerns

_ Be it known that we, WorLormar Honnoux,

Ph. D, o citizen of the Swiss Republic, and

Hewny Lavivesrons SULmaw, & subject of
5 the King of England, both residing in Lon-
don, England, have invented certain new
and vseful ¥mprovements in Obtaining Zine
Oxids from Zine Ores and Products, of
which the follewing is a spacification.

This invention relates to improvements in
the separation and the recovery of zine from
itg ores, compounds and other products. In
the previous patent application Serial No.
341,550, of H. L. Sulman, No. 875,866, Janu-
ary 7, 19086 a process is deseribed in which
such Hroducts containing zine oxid are
tredted with o solution of sulfurcns acid so
as to obtuin s solution of bisulfite of zine
from which the zive is precipitated as in-
soluble monosnifite by the addition of zine
oxid to the selution, and the present inven-
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- tion relates to improved processes based om

similar priveiples,
Aceording fo this in
separating zine from s ores or compounds
comsisis 1n roasting the oré if necessary,
volatilizing from the voasted or unroasted
ore the zinc contents in the form of oxid
together with other metallic matters, collect-
ing the product thus blown off, treating it
with a solution of sulfurous acid so as to
" obtain a solution of bisulfite of zine and
precipitating the zine as inscluble monosul-
fite which is then ealeined to produce zine
oxid. , ' '
With certpin ores i may be that there ig
not sufficient sulfur present for carrying out
the process satisfnetorily. Im such eases iron
pyrites or other ore rich in sulfur is added
to supply the necessary quantity of sulfur
for gulfarons acid and ths iren thus intro-
able flux for the sub-
of the lead centained in
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nvention consists
i hiown off from
it lensing chambers

oxid condensed in the re-

ically fves from

so that t
moter

lsad and wherehy the im-
puTe 7 first cham-
bers can b ous acid as
above des wper sine oxid
from the be ulilized to
5% precipitate =i rom the sola-
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‘tion of zinc bisulfite. As in the previous

process of Sulman the zinc is dissolved as

bisulfite by treating the material containing = .

zine oxid with a solution of sulfurous acid.

‘According to this invention the zine oxid
-tontaminated with lead and other substances

is treated in hermetically closed vessels
with water and sulfurous acid gas under
pressure, © : _

A practical method of carrying out the
solution preocess consists in collecting the
sulfurous acid obtained by roasting the ore,
pumping it into a hermetically closed vessel
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containing water and introducing the highly -

saturated solution of sulfurous acid into the
hermetically closed vessels where the dis-
solving of the zine oxid takes place.

In the process of separating zinc from its
ores ag deseribed above an important feature
of the presént invention consists in intro-
ducing the sclution of zine bisulfite into a
closed vessel and precipitating the zinc as
insoluble monosulfite under reduced pres-
sure. " In a practical method of carrying
this into effect, the solution of zine bisulfite
while in & finely divided condition is sub-
jected to such a degree of vacnum that sul-
furous acid is liberated therefrom and the
zine is precipitated as insoluble monosulfite
without the addition of other reagent. - Al-
ternatively the precipitation of the zine
monosulfite from the solution of zine bisul-
fite is effected partly by the uddition of zine
oxid and partly by the application of a
vacuum to the' solution.
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o' The following is a description by way of

example of one method of carrying this in-
vention into effect :-—The ove is first roasted
in the usual manner and if there is not suffi-
cient sulfur already present, iron pyrites op
cther ‘ore rich in sulfur is added and the
ivon thus introduced serves as a suitable
flux for the smelting of the lead contained
in the ore. Uther fluxes such as chalk, silica
or the like could be added if necessary, . The
voasted ore is now esither mired with coal
and suitable fluxes and placed in a suitable
furnace or converter containing burning

fuel whereupon air is blown through the

heated mass; or alternatively, the roasted ore
is intreduced into a furnace without coal
and treated with burning gas derived from »
gas producer. Or the zine may be velatil-
i by an electric current. In any case the
zinc ig driven off as oxid together with part
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of the lead and possibly other matters con-
tained in the ore. This oxid is collected in
a series of flues, condensing chambers or the
like, and during the condensation a partial
separation of; the zinc and lead takes place
in the condensing chambers so that the re-
moter chambers contain a zine oxid which is
practically pure.

The zinc oxid mixed with lead, ete., con-
densed in the first chambers is treated in
hermetically closed barrels with water and
sulfurous acid gas under pressure. By this
means it is posslble to use a very high pro-
portion of sulfurous acid and fherefore (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 zince oxid
takes place.

Other methods of applying the sulfurous
acid under pressure could be adopted.

The contents of the extracting bariels,
counsisting of zine bisulfite solution and an
insoluble. residue ‘containing lead, etec., ave
emptied into a number of air- tlght columuns
or towers in which the residue is allowed to
precipitate to the bottom while the zinc so-
lution overflows near the top and is led into
a second series of barrels, where by mixing
it with fresh zinc oxid (such for LYlllll)lP
as the purest zine oxid from the condensing
chambers) all the zine is pleupltdted a8
monosulfite.

The time required for the precipitation of
the zin¢ monosulfite is considerably short-
ened and the zine monosulfite is much more
perfectly precipitated if the operation is
performed under reduced ipressure. This
can easily be carried into effect by connect-
ing the precipitating barrel to a pump \Vl!th
removes the excess of sulﬁ{l()us acid ga
from the solution. Tf the reduction of p].es-

sure be sufficient, it is possible in certain

cases to ple(l])ltAtL the zince monosulfite by
the action of the vacnum alone withoat the
addition of zinc oxid or other reagent. In
order to release: the sulfurous acid the zinc
bisulfite can be reduced to a.state of fine
subdivision us by spraying, under which con-
ditions the action of the vacnum is facil-

Citated. .

The precipitated zine monosulfite is: col-
leeted in a vacuum filter, a filter press, a

centrifugal machine, or by other suitable

meing and is charged into a mullle caléiner

\ nere the su]['urous acid is driven off and -

zine oxid is obtained.

The residue from the. extraction contain-
ing lead, ete., may be mixed for subscquent
smilting with the bulk of the ore from which
the zine has been blown off or may be sep-
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-arately treated for the-recovery of the values

it contains. ‘
In certain cases it may not be nécessary

_to roast the ore but it'may be possible either

by means of an electric furnace, by direct
treatment in a converter with suitable fluxes
or otherwise to volamhze the zinc oxid from
the ore.

What we claim as our invention and de-
sire to secure by Letters Patent is:+—

1. The herein described  process for ob-
taining zine oxid from zine ores which con-
sists in roasting the ore out of contact with
the fuel vohtlhz.mw from the roasted ore
the zinc contents in the form of dry oxid,
together with other metallic matters, collect.
ing the dry product thus volatilized, treat-
ing it with a solution of sulfurois ac1d so
as to obtain a solution of bisulfite of zine,
plec1p1tf1t1ng the zine as insoluble monosul- g5
fite and calcining the monosulﬁte to produce -
AlnC oxid.

The - herein descmbed process for .ob-
fammg zine oxid from zine 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
zinc contents in the form of oxid together
with other metaRic matters, collectlng the. .
product thus volitilized, treatinglit with a 95
solution of sulfurous amd 80 as to obtain & -
solution of bisulfite of zinc, preclpltatmw '
the zinc as insoluble monosulfite’ and calein-
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“ing the monosulfite to produce zjnc oxid.-

3. The herein described’ process” for : ob- 100
taining zine oxid from’ zine ores which con-
sists in adding to the ore a preparation of
iron pyrites, roasting the mixed ore; volatil-
izing from the roasted ore the zinc contents
in the Torm of oxid together with bther me- 105
tallic matters, collecting the product thus
volatilized, treating it with a solution of sul-
furous aud so as to obtain a solutlon of
bisulfite of zinc, precipitating the zinc as m—
soluble monosulfite and caleining the momng- A1¢
sulfite to produce zine oxid.

4. The herein described prob@sb for u‘ob—
humnm zine oxid -from zinc-ores which' con-

\

sists in volatilizing the zinc contents from

theé ore in the form of oxid together w1th' 115
othér metallic matters, collecting the zine
()‘(1(1 and other matters blown off from the
ore in successive portions according to their
vatelof condensation so that a partial sepa-
ration may. take place; treating the impure 120
zine oxid first condensed with. a solution of

- sulfurous: dcxd 50 as to'obtain a solution of

bisulfite of zinc, adding to the solution of
bisulfite thus ‘obtained “The purer zinc oxid -
which condenses last so as to precipitate the 125
zine as monosulfite and caleining the mono-
roduce -zine oxid.

. The herein described step in the proe-
ess of obtaining zinc oxid from zinc ores
whlch consmts in treatmg the maternl con- 130




S 10

15

$66,200

tainii g zine oxid with a solution of sulfurous
acid under pressure containing such a quan-

‘tity of dissolved sulfurous acid as will dis-

solve the zinc. , ‘ .

6. The herein described process for ob-
taining zine oxid from zinc ores which con-
sists in roasting the ore, collecting the sul-
furous acid thus obtained, pumping it into
water under pressure, mixing the highly
saturated solution of sulfurous acid with the
material containing zinc oxid so as to obtain
a.solucion of bisulfite of zinc, precipitating
the zine as insoluble monosulfite, and calcin-
ing the monosulfite to produce zinc oxid.

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

8. The herein described step in the proc-
ess of obtaining zinc 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 vaénum
that sulfurous acid is liberated therefrom
and the zinc is precipitated as insoluble
monosulfite. | : '

9. The herein described process for ob—.

taining zinc oxid from zinc ores which con-

sists in dissolving zine oxid from the mate-
rial containing it with sulfurous acid, add-
ing zinc oxid to the solution of bisulfite thus
obtained, subjecting the solution to the ac-
tion of a vacuum to precipitate the zin¢ as

monosulfite and calcining the monosulfite to '

produce zinc oxid.

10. The herein described process. for ob-

taining zinc oxid from zine ores which con-
sists in volatilizing the zinc contents from
the ore in the form of oxid together with
other metallic matters, collécting 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, Yre?
cipitating the zinc as insoluble monesulfite
under a vacuum, and calcining the mono-
sulfite to produce zine oxid. =~ . -

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses. ' '

WOLDEMAR HOMMEL.
HENRY LIVINGSTONE SULMAN,

Witnesses:
Gro. J. B. FrangLIN,
T. J. Osman. :

&

3¢

35

4¢

45



