. To all whom it mayconcern.;
- Be it known that I, Tormop
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 PROCESS FOB THE TREATMENT AND SEPARATION OF COMPLEX SULFID ORES.
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- 'Lawn, B. Se., subjeat of the King of Norway,

residing at Broken Hill, in the State of New .
ales, Australia, have invented cer- |
_ tain new and useful Improvements in Proc--
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" esses for the Treatment and Separation of
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- cable with economy and efliciency to su
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- distil off at comparatively low tempera-
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. take place in the furpace are repr_esgent_'ed :

50

‘Ceniplex Sulfid Ores; and I do declare the
.. following to be a full, clear, and exact de-

‘seription of the invention, such as will en-

- able others skilled in the art to-which it ap-

pertains:to make and use the same.

~ This invention has been devised to provide

an improved process of obtaining the val-
uable eonstituents from that class of ores

_kmown as complex sulfid ores;.I would also

have it understood that the process and
‘means employed therein are of course a,p%}lié
ares of a simple natjre.

"1 have .discovered that if finely crushed

sulfid ores are treated with chlorin gas in a

sufficiently heated furnace it is possible to
separate practically the whole of the sulfids
from the gangne as chlorids and that these

tures and are collected. On the other hand
\if & lower temperature is used in the fur-

nace some kind of chlorids may be distilled’

off while others are retained with the gangue

_for further treatment as may be wanted.” I

‘also discovered that the vaporized chlorids

could. be practically separated from each
other in a molten state by condensing in.
Having separated the chlorids
from each other the metals can be obtained.

fractions. -

by electrolysis.or otherwise, and the chlorin

is recovered for use upon further amounts.

af ore. = - o
‘Some of the chemical resctions. which

by.the,,follcwing equations, viz :—

" ‘4. Zine ores (concentrates, slimes; ete.)

Content: ZnS,
gangue.
1,
2
3.
C 4,

PbS, FeS,, Ag,S and

9Zn8-4-6C1=9ZnCl,+{S,Cl,.
2PbS-}-6C1=2PbCl,+S,Cl,.
2FeS,--10C1=Fe,Cl,+28,(L,.
2A g,54-2C1=4Ag+S:Cl,

~ Bome of the iron sulfid however-will also

Rernert Fog-.

|'mainly upen the.

temperature iy above 500° C. - -

Fob, HCI=Fe0l 50 -
This combination will when cooled in the
condenser if in contact-with Cl or'S,Cl, take
up more chiorin and foxm Fe,Cl,. © .

- B. Complex copper-nighe} ore, L

he

gangue. S ,
- 1. 2CuS+4Cl=Cu,CL,+8S.Cl.
9 oNiSH-6CI=28{CL, 8,01,
(For zinc, lead and iron, see above.).
. ‘The boiling paints for the above chlorids

are.— ) .
IOl o 180°-€.
PbOL, oL ghout_ 900° C: -

 Fe,Cly oo e 280°°C.
o CuCly about__ 900° C.
NiCl, .- .--_-___sbout._ 800° C.

," : Thesuiﬁ_ds .x;e,fecred:tp. in this specification

¢ontain one Qr moxe
2

?l'n the appended
the same.

1 tailings and they ‘ma)

sulfids, and the term ‘_yores.’
‘claims:is intended to cover:
van,{‘ suitghle :halqg_gn. P .
~ 'The degree of fineness.to which the sulfid
ores, etc., have to be crushed depends upon

.chlorination.

viously been oxidized, to oxids or sulfates. -

sulfids present.and should )
insure complete chlorina‘ion withoyt: waste.
In practice it is found that.a smaller quan-
tity. of chlorin than what is reguired to satu-

‘This is due t0'8,Cl, acting upen the sul

ifree subfur, for example:— . .. .
| ZnS4-8,€1,:==ZnCl; 438,

RN

' .react.'a,itér"thé ,fi)ll‘oﬁving é%iatipp when the »
c. ... ... b8

~Chlorip is preferably used in my process
s for -_Teacﬁglg ‘on the sulfids but I may use

rate, the sulfids may be used with ad\iamaﬁgg.._ ]
ids
‘a5 free ehlorip forming metal chlorids and.
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Gontent: €4S, Ni§, Za8, PbS, FeS, and
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may be erude ores, concentrates, slimes, or '
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.85
the nature.of -the ore.. The fineness shonld
e that which.will secure the most complete.

. Tt is not necessary but, preferably the sulfid-:

| ‘ores,.ate., should be free from.moigture. The
distillation cap also be complete even if a. -
.| small .proportion .of the sulfids have pre-

90 ..

The quantity of chlorin required depends "
rcentage and nature of 95
should be so regulated to -
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30 that all the- formed: S;Gl,.can e reduced.



. classes of ores will correspond to the quan-
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- of time necessary .for the reaction between

15

20

25

30

. a .condensing arrangement where they are
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_or. sublimate’in the respective condenser or
" condensers and are tapped: therefrom for fur- |
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~ whereby the end products will be metals and |

. and over again with some losses which are |

~will be effected and at such a temperature

.ized chlorids can if wanted be first passed

iron. The first condenser would be main-

-

to free sulfur simpiy by returning it to the
furnace. From this it will be seen that the
quantity of chlorin to be used for certain

tity of metals present. = . .

The temperature in the furnace is regu-
lated by the object in view. If complete
volatilization of all the chlorids is wanted,
then the furnace must be heated to the boil-

ing of the least volatile chlorid. The length

the chlorin and the sulfids depends upon
many factors such as the fineness of the ore,
the method of contact, the temperature, etc.
The necessary témperature ‘can be obtained
and maintained sclely by the formation heat
of the chlorids or by exterior artificial heat-
ing, or by both. As the formation heat of
the chlorids is very high, it will be. possible
also with a comparatively low grade ore to
obtain the required temperature from the
heat of the reactions. T

.~ To work my process the suifid ores, etc.,
are crushed to a suitable degree of fineness
and fed into a furnace which may be of a
converter type or any other suitable form.
The chlorin gas is passed or forced through
the charge in such a way that a good contact

that a distillation takes place. The vapor-
through a dust collector and therefrom into

condensed into one or more fractions as-are
desired. As an exemple supposing I wanted -
to separate the chlorids of lead, zinc and

tained at a temperature just below the boil-
ing point of PbSl, i. e. 900° ‘C., the sec-
ond condenser would be under, 730° C.,
and the third condenser would ‘be main-
tained. under 280° C., and so on. Also
they may be separated in two fractions,
one under 780° Cp, thus obtaining a mixture
of lead and zinc chlorids, and the second
under 280° C., thus obtaining iron chlorid
and sulfur. T}le spent ores, ete., or residues
which may be discharged continuocusly or
periodically will if a complete distillation
were effected practically only contain the
gold and silver from the original ore as the
chlorids of these metals do not ‘distil but
disassociate initd metals and chlorin at a com-
paratively low temperature.  These metals
may be extracted from'the residues by the

cyanid or othier well known processes. The |
name to this specification in the presence of

fraction or fractions collect in a molten state

ther treatment' for eéxample "electrolyzing

free chlorin which latter can be used over

1,078,779

made up as required. On the other hand a
partial distillation could be effected, for ex-
ample for an ore containing lead, zinc and
iron, or copper and iron, if the temperature

65

in the furnace were kept at about 500° C. .

the residue would still contain the chlorids
of lead and zinc or copper, but would be
free from chlorids of iron and other chlorids
of low boiling point (lead would be free
from antimony).. In this case these residues
could easily be treated for the recovery of
these metals. It would seem that by vary-
ing the temperature of the furnace I have

‘an easy method of distilling off any objec-

tionable chlorids which I may wish to re-
move and keep others which it would be
profitable to utilize. . - o

T claim:— 4

1. A method of chloridizing sulfid ores, of
zine, lead, iron, copper, nickel, arsenic, silver
and the like, ‘which comprises' treating said
ore with chlorin gas, at a temperature at
which said metals, with the exception of sil-
ver, are converted into chlorids, and certain
of said chlorids are volatilized, and chlorid
of sulfur is formed and volatilized ; passing

‘said volatilized chlorids, together with any

remaining chlorin and chlorid of sulfur, and
other gases into contact with a further
amount of said ore, at a temperature at
which the chlorid of sulfur will attack said

‘ietal sulfids, and form chlorids of said
‘metals except silver, and free sulfur and at

which temperature certain only, of said
chlorids are volatile, ) .

2. A methed of producing halogen com-
pounds from sulfid ores of zinc, lead, iron,
copper, nickel, arsenic, silver and the like,
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which comprises treating said ore with a

halogen reagent in the form of a_gas, at a
temperature at which said metals, except

silver, are converted into halogen compounds-

and certain of said compounds are volatil-

ized, and a halogen compound of sulfur is

formed -and volatilized ; passing said vola-

tilized halogen compounds of sulfur and -
“110
gen reagent remaining, and other gases pres-

metals, together with any unchanged halo-

105

ent, into contact with a further amount of: -
sulfid ore, at a temperature'at which the sul- -

fid-halogen compound and free halogen will
-attack said sulfid ore, and form halogen com-
pounds of said metals except silver, and free,
‘sulfur, at which temperature certain only of -

said metal-halogen compounds are volatile.
In testimony whereof I have signed my

two subscribing witnesses.

‘TORMOD REINERT FORLAND.
Witnesses: : ’

- Sebee IrviNG, :

.. Oswarp THoMAs OLLIVER.
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