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To all whom it may concern:

Be 1t known that I, ANTOINE Hmmr Ta1-
BERT, engineer, re&dmv at 75 Avenue de la
Renubllque Gmnd—“\.[ontroucre Department

5 of the qelne France, a citizen {)f the French
Eepublic, have invented a new and useful
Improvement in the Metallurgical Treat-
ment ¢f Suiturous Ures by the Pruelplt‘itl()ﬂ
Process, of which the follomnn' 1S & specifl-

1¢ cation.

As is known, the metallurgical treatment
of sulfid ores {such as blende, galena, com-

- plex lead and zine ores, sulf:

- etfe.),- by the premplta,umﬂ process, con-
15 sm*s in driving off the metal from its sulfid

by means of another metal having more-

atfinity for sulfur than the metsl to e SeD-
arated, notably by means of i iron. This re-
~action, so sm‘iple theoretically, nas for long
20 failed 1n practice, principally because 1t re-

quires too high & temperature and takes

place very mcompletely To avoid these
difficulties, 1t has been variously proposed to
“dissolve’ or liquefy the sulfid ores 1n a."‘dis-
256 solving” bath whereby to rendel the action
~ of the ?e-&ctmﬂ" metal rapid, uniform, regular
and about comple*'e while, at the same tlme
the temperature required Was brought down
mﬂun industrial hmmts. e s
30 As g dissolvent of the suliids to ve treated
(more especially for blende), it has heretofore
been pr oposed to employ, as a dissolving
bath, on the one hand, a melted mixture
of metollic oxids and, on the other, 2 me-
35 tallic sulfid, es€egiallysulﬁd of iron. But

the single employment either of metallic
oxids or of a sulfid offers, in practice, so.

manvyv Sﬂ* 10us inconveniences that the results
sougnt for were but partially obtained.
40 Thus the results obtained by these processes
were espwmﬁj unsatistactory when it was a

question of treating blende; for, in the case

of zine, where the opemtion 3:equires treat-
ment i 2 closed vessel on account of the ne-
45 cessity of condensing the zine vapors pro-
duced without contact with air, the difficul-
ties increase. This is due to the faet that it

1s important not only fo dissolve the blende,

“to render the actmn of the re-acting metal
50 complete, rapid, and capable of realization at
a relatwel v low temperatare but alse be-
cause 1t 18 mahpens&ble in practice (the Wﬂl‘k

being done in a closed Vessel) thet o 8uid resi-

due shall be obtained in order to be sble {o
56 run it off from tne retort. 1 have discoversd

d ‘of antimony,.

mdustry, contaiming about 45%, Zn.
| ing the necessary iron, preferably cast iron,

that the latter result, that is a fluid residue,
can be obtained by employmg, as s dissol-
vent of blende, 01' of any other analogous sul-

- fid, a muxture of m&t&lhe oxids and Tnetallic

bUlﬁdS the sulfid especm]ly smtable bemﬂ' 80
sulfid of iron.

The employment as a dissolvent;, of a suit-
able’ mixture of metallic-sulfids and oxids
constitutes therefore the present invention.

As an exapmple, a very good ‘‘dissolvent’ 65

“can be formed by mixing sulfid of iron with.

pemmd of 1ron. In practiese about three
parts of sulfid are mixed with about one part
of pﬁmmd “This mixture forms 8 very #Hud
bath a.t 2, tomperaturs in the newhborhood of 7¢
1000° ‘&O —1100° C., and can “dissolve” six
parts of blends sucly as is orginarily used In

Bv add-

for the displacement of the ZInG, & Tapid dis- 75
engagement of zine is Ubt&,med after which
the residual material, in 2 very fimd condi-
tion, can be run off from the retort. This
material classifies itse ontaneously into
two distinctly separa;tedp parts, the one 8¢
formed of slag containing the gangues and
the other of & ferrous mette which latter, by
roasting. & part of the mass, gives sulfur
while also regenerating thﬁ oxid of iron nee-
essary for the formation of the “dlssolvent” &
for the subsequent charges. If deemed ad-
visable, & portion of the oxid of iron ob-
tained can in its turn be treated for regener-

' ating the metallic iron required as a re-agent.

The other part of the maite i1s used over and 90
over agaln, mdeﬁmtel} n the qper&tlon of
the process as sulfid of iron.

In the mixture of sulfids and oxids, which

-constitute the “dissolvent’”’, the oxid of iron

may, In certain cases, be Ieplaced by.oxid of 95
manganese, lime, macmesza, etc. In special
circumstances, where manganese 1S em- -
ployed as a re—aﬂent the “dissolvent’’ can be

Tormed of sulﬁds and oxids of Manganese.

If ferro-manganese, more or less rich, 1s used 100

the bath can be composed of equw&lent pro-

portmns of sulfids and oxids of manganese
and of iron, according to or determined by
the pmpartﬂm of mangancse contalned in
the ferro. |

The particular category of ‘“dissolvents”
mrmeﬂ b the sulﬁds and oxids of the re-act-
mf maetal, that is to say, precisely the sul-

snd the oxid of the same metal as-that

105

| destined to take the place of the metal which 11¢
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is- sought o be extracted from the sulfid | further ore, and for regenera,ting the metallic
oxid required for regenerating the reacting

treated, is characterized by the employment
over and ovef egain of & portion of the re-

- siduel sulfid, such as 1% is, and also of an-

5

10

- vithout
RN

20

other portion of the residual sulfid, to pro-
ducs, by roasting fer instance, the oxid nec~
essary to the bath, Furthermeore, a portion
- of the produced oxid can be treated so as to
- regenerate the reacting metal 1tseif; conse- }

quently, the cycle of operations yields im-

portant technical and economical ad*mn—_

taces. |

| %avin%
._,1

ations and dste
1. The process of reducing metallic sulfids

‘which consists in heating _i?he sulfid in the
presence of an oxid and s sulfid of such a
character that they will form a dissolvent for
the sald metallic sulfids with 8 metal having"
the metal of _
- | which the metal had less affinity. for sulfur
.2. The process of reducing sulfid ores |
"~ whieh consists in heeting the ore in the pres-
ence of an oxid and a sulfid of such a char-
~acter that they will form & dissolvent for the
said metallic sulfids with e metal having a-

a greater aifinity for suliur than

o .

the sulfid being reduced.. =~

eater affinity for sulfur than the metal of

. theore. -
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3. The process of reducing sulfids which

‘consists in hesating the sulfid with a mixture |
. of peroxid of iron, sulfid of iron, and a metal
- heaving a greater affinity for sulfur than the

ﬁm sulfid being reduced.

metval of

- 4, The process. of mﬁucing sulfid ores 1o
- which the metal has less aflinity for sulfur:
than has iron which consists in heating the
~ore with & mixture of peroxid of iron, sulfid :

of iron and metallic iron.

5. The process of reducing sulfid ores
which consists in heating the ore in the pres-
ence of a metal having.a greater affinity for:
sulfur than the metal of the ore being re-
~duced, and an oxid and a sulfid of said metal,

and re-émﬂoyiug& portion of the residual )
_ | | containing an oxid and a sulfid of said metal,-
6. The .pro¢ess of reducing sulfid ores

sulfid for t

e reduction of further ore.

which consists in heating the ore in the pres-
ence. of 8 metal having a greater aflinity for

sulfur than the metal of the'silfid being re-

duced, and an oxid and a sulfid-of sard metal,
reémploying a portion of the residual sulfid
for the reduection of further ore, and reém-

loying another portion of the residual sulfid

for regenerating the oxid required for reduc-

1ng further ore.
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7. The process of reducing sulfid ores

which consists in heating the ore in the pres-
ence of a metal having a greater afhinity for
sulfur than the metal of the sulfid being re-
duced, and an oxid and a sulfid of said metal,
reémploying & pottion of the residuel sultid-
for the reduction of further ore, reéinploying
- enother portion of the resigual sulid for re- |
geneveting the oxid required for reducing:

‘thus described my invention, but
miting myself to the precise oper-
s specified, what I claim 1s8:

‘sald metal with the remaining

metal for the treatment of further ore.

- 8. The process of reducing sulfid ores in

which the metal has less athnity for sulfur

70

than has iron which consists in heating the

ore In the presence of metallic ron and of

peroxld and sulfid of iron, and reémploying
a portion of the residual sulfid of iron for the

reduction of further ore. . _
-9, The process of reducing sulfid ore 1n

ore in the presence of metallic iron and of
peroxid and sulfid of iron, reémploying a
portion of the residual sulfid of iron for the

75

| which the metal has less affinity for sulfur-
than has iron which consists in heating the

80

reduction of further ore, and reémploying

another portion of the residual sulfid of iron
for regenerating the peroxid of iron required
for reducing further ore, o )
- 10. The process of reducing sulfid ore in

than has iron which consists in heating the
ore 1 the presence of metallie 1ron and of

peroxid and sulfid of iron, reémploying a

portion of the residual sulfid of iron for the

reduction of further ore, and reémploying .

another portion of the residual sulfid of iron
for regenerating the peroxid of iron required

for reducing further ore, and for regenerat-

ing the peroxid of iron necessary to regen-
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erate the metallic iron for the treatment of

further ore. - _ | |
11. The process- of reducing successive

charges of sulfid ores which consists in heat-

ing each charge of ore in the presence of a
metal having a greater affinity for sulfur

than the metal of the ore being reduced, and
| an oxid and a portion of the sulfid of said
105

metal dérived from the reduction of the
ceding charge.-
12, The process

pre-

*

which consists in heating

100

sulfid ore in the presence of a4 metal having -

a greater affinity for sulfur than the metal
of the ore being reduced; and of a dissolvent

drawing off the residual material, roasting a
portion of said material to regenerate the
metallic oxid, and mixing saild oxid with &

‘metal and a sulfid of said metal to form a

new charge of the dissolvent.

13. The proeess which consists in heating

sulfid ore in the presence of a metal having:

a greater aflinity for sulfur than the metal
of the ore being reduced; and of a dissolvent
containming an oxid and a sulfid of said metal,
drawing off the residual material, roasting a

110
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portion of said material to regenerate the
metallic oxid, regenerating a portion of said =

oxid b0 produce the metal, and mixing the

ortion of -

125

said oxid and with a sulfid of said metal to -

form a new charge of the dissolvent.
14, The process which consists 1n heating

sulfid ore in tha presence of a metsl having

130
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a greater affinity for sulfur than the metal of
the ore ‘being reduced; and of a dissolvent
containing an oxid and a sulfid of said metal,
drawing off the residual material, roasting a.

portion of. said material to regenera,te the

metallic oxid, regenerating a portion of said

oxid to produce the metal, and mixing the |

sald metal with the remaining portion of said
oxid and with the remaining portion of said

residual material to form a new cha,rge of the

dissolvent.

15, The process which consists 1n heating |
sulfid ore in the presence of a metal having.

a grea,ter afﬁmty for sulfur than the metal of. |

‘the ore being reduced; and of a dissolvent 15

contalning an oxid a,nd a sulfid of said metal
drawing off the residual material, and mixin
a portion of said material with an oxid an
a metal to form a new charge of the dissol-
Vent for the sulfid ore. 20
- In testimony whereof I have signed my

name to this specification in the presence of
two subscrlbmﬂ' witnesses.

ANTOINE HEN RI IMBERT

- Witnesses:

Fapax L. Stunock,
“Cravupius LuUsson.
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