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To all wiom it may concern: .
Be 1t known that I, MATTHIAS WILHELM
SINDING, NOW reSlde at Linlehammer, in the
Kin crdom of Norway, a mbj ectof Norw w have
mve:nted or discovered new and usefal im-
provements in freating pyrites and ores con-

taining sulphur In obtaining sulphureted hy-

drogen and 1n prempw%tmfr copper from solu-
tlons and I, the said MATTrHIAS WELHELM

SIN DIN G,y do her eby declare that the nature of

my sald invention and in what manner the
same 1s to be performed are fully described
and ascertained in and by the following state-
ment thereof, reference being had to the draw-
ings her eunto annexed, and to the fig gures and
letters marked thereon—that is to S‘"L}T

The nature of my invention consists in a
inode of treating pyritous ores, so as to ob-
tain as usetul products sulphur' sulphureted

- hydrogen, and metallic copper, and in effect-
ing Whlch I prefer an apparatus which I have
’LI‘]‘&HG ed therefor and have described herein.

Sheet 1, Iigure 1, shows a side view ; I‘w
2, a vermml sectmn thrmmh vV W; 1‘10 3,
horizontal section through 7 N Flﬂ‘ 4, 2 Ver

tieal seetion through }xY, and E Fl 518 ’l_p]"l,l] |

view of the farnace.

A ig the furnace charged with the ore, &11(:1'
B the gas-generator. - This apparatus is con-
str ucted for wood, peat, and wood-charcoal.

For oblaining Sulphur I charge the appara-
tiis with ore cont'um:uﬂ sulphur by the door
a, and the des: ﬂphurlzed ore 18 drawn out by

the doors % h.  The ridge e, formed of fire-

clay oriron plates, protects the holes ff, com-
municating with the gas-canal ¢, which leads

the eV‘Lpomted Sulphur to the condensing-

chambers, where the vapor of sulphur is con-

densed by means of water into the state of a |
~fine powder, commonly known under the name

of “‘flowers of sulphur.”” The opening 4, gen-

erally closed with bricks, serves to clean the
gas-canal g, in case the same should be filled |

with condensed sulpliur. The tubes ¢ ¢.consist

either of clay, brick-work, oriron, and serveto

heat the blast by the Waste heat ef the furnace
previous to its being introduced into the fur-

nace through the e&n‘ﬂ d and numerous small

holes in the back of the fire-bridge 5. The

blast 111131‘0611166(1 into the furnace serves to ¢on-

sume the inflammable gases produced in the
oas-generator and passing the canal / on their

_ W_"ty $0 the furnace. The gas-generator B pro-

| duces inflammable gases from fuel which is N
charged through the charging-hole B’ on the -

top of the generator. The clmrn'mﬂ -hole can
be closed gas-tight. The blast Lo 131'0duce n-

- flammable gases in the generator is introduced

through the tuyeres»». The grate o prevents
the fuel from dropping into the: ash-pit p,which
is closed by dry sand, and easily accessible
when it wants cleaning f]OHl ashes fmd CIn-
ders. |
- The mode of working Lhe apparatus is, in
general, thesameas Wlth any other gas- fmnaee.
The ELS generator being charged with fuel and
the blasb introduced, the inflammable oases
thus produced are forced into the fum‘we and
there consumed. The first inflammation of
these gases in the beginning of a new operation
_must be done with caution, The quantity of

- gases produced in a certain time in the genera-

tor depends upon the quantity of- blast intro-
duced through the tuyeres, which can be regu-
lated by mvalve or cock inthe wind-pipes Wthh
lead the blast from the blowing-machine to the
generator, and the more or Tess complete con-
sumption of the gas depends upon the guan-
tity of blast mtrodnced into the furnace over
the fire-bridge, which can also be regulated by
-another va.lve or cock between the blowing-
machine and tke blast- heating apparatus.

} I here have.to remark th%t instead of hot

blast cold blast may be used, though with less
advantage. When I treat pyrites or other ores
containing sulphur, in'order to evaporate sul-

phur, I regulate the consumption of the in-
flammable gases, 8o that the same be as com-
plete as practically possible, and that this be
done l judge from the appearance of the flame. |
The same must then have a white color, but
not be too short, as this would indicate zm eX-
cess of blast. Thefurnaceisgenerally charged
from two to four times in twenty-four hours,
each charge consisting of one to three tons of
ore, whmh is introduced when the desulphur-

ized ore is withdrawn from the furnace. The
gas-generator is generally filled once in fwo
‘hours with fuel, and requires per charge from
eighty to one hundred and sixty pounds of the
same, according to its quality, and I find that
coal, wood pefl.t and charcoal, either separate
or mmed *ﬁ ith each other in Vm:'mus Ppropor-

tions,answer the purpose. The gases produced

by the consumption pass the pyrltes or ore
| (¢harged into tht, furnace in pieces of from




the size of a man’s fist to that of a walnut) on ¢ consists in the application of sulphur, 1nstefu1

their way downward through the holes f f to
the gas-canal ¢, where they heat the ore con-
t‘umnﬂ* sulphur, and cause the labter to pass
with them in the gaseous state to the condens-
ing-chambers, where the ' vapor 18 condensed,

while the other gases escape 1nto the ’I,tmOS-
“phere. The condensed sulphur 18 then col-

lected, dried, and can, by melting and casting
# into molds be converted Into cm]e sulphur or
any other Shape. B |

I will now describe the way which T follow
to produce sulphureted- -hydrogen gas instead
of sulphur from iron pyrites or ores cont‘umnw
‘sulphur by means of the same apparatus.

The improvements in producing sulphur-
eted-hydrogen gas from pyrites or ores con-
Sist in app]ymn hydrogen gas or carburected-
hydrogen gas, produced from fuel in the gas-
generator, to sulphur in the state of vapor,
when the latter combines most energetically
with the hydrogen to form sulphureted-hydro-
gen gas, thus decomposing the carbureted
hydfonen as.  Ifor the purpose of producing
sulphureted hydrogen with the above - de-
scribed apparatus, T prefer to use such fuel as
will give out much hydrogen and carbureted
hydrogen--such as coal, wood, and peat,
~either alone or mixed with each other in vari-
ous proportions, or with coke and charcoal.
The gas-generator producing thusinflammable
- gases containing much hydrogen and carbu-
reted hydrogen is' worked in asimilar manner
to that above described, and requires for an
~apparatus of the chmenswns shown upon. the
drawings per charge sixty to eighty pounds of
coal, or one 11undred and forty to one hundred
and ﬁf’ty pounds of & mixture consisting of one-
third charcoal and two-thirds dry wood or two
- hundred and thirty to two hundred and fifty
- pounds dry peat of good quality. However,
the guantity of fuel qumred depends neces-
sarily upon 1its quality. The furnace being
charged with fromonetotwotons pyritesor ore

in twelvehours, I regulate the blast introduced |

into-thetfurnace so that the consumption of the

inflammable gases remains imperfect, and I’

judge this from the appearance of the flame.
- In this case the flame is red, dark, and smoky,
*and the gases of combustlon clmrﬂ ed with un-
burned hydron'en oas and carbuleted -hydro-
gen gas pass the hot pyrites or ore on their
way to the gas-canal ¢, when they are for some
fime in the most Intimate contact with vapor
of sulphur deriving from the pyrites. The
result 18, by combination of sulphur with hy-
drogen and decomposition of the carbureted
hydrogen a mixture of gases charged with sul-
phureted-hydrogen gas, apphcable for many-
chemical purposes.

I have now described the method of obtain-
ing sulpbur and sulphureted hydrogen from
pyrites or ore containing sulphur by means of
the deseribed apparatus, and will now pro-
ceed to explain another way of producing the
said gas,which may be used as hereinafter de-

seribed for precipitating copper. “Ihis mode | other fatty animal or veg eta.bl__e substanees 1

of pymtes or ore, by means of a retort appa-
ratus, as hereinafter described.

The retort apparatus consists of two parts—
namely, the retorts for producing hydrogen

and carbureted hydrogen and those wherethe
named gases in contact with sulphur produce

sulphureted-hydrogen gas. The first part con-

sists of two 1ron or clay retorts, of size and

shape similar to common gas- 1"'et01"'ts which
servealternately to produce hydrogen U&S and
carbureted-hydrogen gas from fuel or'othel
substance containing these gases by the so-

called process of dry distillation. In orderto

execute this process, theretorts are filled with

the substance from which the hydrogen and

carbureted hydrogen is to be extracted, then
closed and heated from outside. The heat-

ing of the retorts ig continued until the gases

escaping from the same show, when llﬂhted
blue flame, which color mdlcates that all the

carbureted hydrogen and hydrogen is devel-

oped, when the 1*et01‘ts are discharged and
filled again with fresh material. The work-
ing of both retorts might be so regulated that
one 18 atfull work when the other is discharged
and refilled. - The second part of the retort
apparatus consists of a furnace provided with
fire-place and four to six retorts of similar
shape and size as the above. They are so
arranged asto be heated all over as equally as

possible, and are so connected with each other =

by bent tubes that they formm a serpentine.
These retorts are filled with porous matters—
such as caleined pyrites, ore, or coke—and
supplied with a constant stream- of melted sul-
phur, which, flowing slowly over the porous
matters, comes 1n 1ntimate contact with the
hydrogen gas and carbureted-hydrogen gas
produced from fuel or other substances, and
conducted in a continuous .serpentine -line
course through these retorts. The resulb is
the develOpment of sulphureted hydrogen,
produced by combination of sulphur with hy-
drogen and decomposition of carbureted hy-

drogen. Instead of using fuel for producing

carbureted hydrogen and hydrogen in the re-
tort apparatus, I alsoapply other organic mat-
ters—such as t‘u" piteh, resins, stearine, or
fatty oils—in the same way as 1s well Kknown
in the manufacture of gasforilluminating pur-
poses from such organic matters. The sul-

phureted-hydrogen gas thus produced in the

retort apparatus is of much greater strength
and purity—that is to say, not mixed with
other gases in such a proportion as the gas
obtained by means of the apparatus before de-
seribed, and is therefore preferable for many
purposes.

Having hereinbefore explained the modes of
obtalnmn' sulphureted-hydrogen gas by caus-
ing an intimate contach of hydrogen gas and
carbureted- -hydrogen gas either with vapor of
sulphur or sulphur in the liquid state at a high
temperature, L also obtain it by treating such
matters ag tar, pitch, resin, stearine, 0115 or
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- the following manner: The mode of treating
- such matters with sulphur for producing sul-
phureted hydrogen is this: In a cast-iron re-
tort of such shape and construction asis gener-
ally used in distilleries for spirits of wine, I
charge the organic matter with a surplus of sul-

phur, so that the retort is about half filled. I

then begin slowly to heat the retort until the
sulphur-and the organic substance melt, rais-
ing the heat slowly to the boiling-point of these
organic animal or vegetable substances, being
themselves or containing carbureted hydro-
gen. The result of the action of the sulphur

upon the carbureted hydrogen in liquid state |

- 1s the decomposition of the latter, the forma-
- tion of sulphureted hydrogen, and the depo-
sition of carbon. The development of the
sulphureted hydrogen is in the beginning
generally very strong, and requires therefore.
- theusual caution. After some time the same
decreases, and the heat must be slowly raised
to the evaporating temperature of the sul-
phur. The operation is with this degree of
heat finished. All the carbureted hydrogen
- 1s decomposed, and in the retort remains only
carbon mixed with some sulphur. The re-

torts are then discharged and ready again for |

a new operation. Thesulphureted hydrogen
- thus produced is generally very pure, espe-
clally if it is passed through a vessel filled
with water, and is applicable for many pur-
- poses where the same gas or the sulphides of
sodium and potassinmhavebéenhitherto used.
Having thus explained the methods which
Tadoptfor producing sulphur and sulphureted
hydrogen, I will now proceed to describe the
last part of the invention or process—that is,
“the application of sulphureted hydrogen for
. the extraction of copper from copper ores, as
follows: | R . -
- A quantity of ore containing copper in the
state of sulphide is calcined in common cal-
- cining-furnaces, or in heaps in the open air, as
13 well understood, the object of the caleining
‘operation being to convert the sulphide of
copper into sulphate of copper or blue vitriol,
which, as is well known, is very soluble in

done I lixiviate the calcined ore with hot or

copper.

. in | W’ituésses: '
water. Adfter the calcination is completely |

cold water upon water-tight platforms, or in
tanks or basins to dissolve out from the cal-

cined ore all the copper which is in a soluble -
state. The result of the lixiviating process
13 a solution containing, chiefly, sulphates of
copper and iron, from which I precipitate the
copper in the state of sulphide of copper by

‘means of sulphureted-hydrogen gas. The pre-

cipitating apparatus which T use for this pur-
pose consists of a system of gas and - water
tight chambers filled with pieces of wood and
communicating with each other. The gas-
stream containing the sulphureted-hydrogen
gasisintroduced into tlie apparatus and passes
several times up and down, circulating in a
serpentine line before it reaches the atmos-
pbere. The top of-the precipitating-cham-

‘bers 1s covered with a tank whose bottom is

pierced with numerous holes, which allow the
copper solution pumped up into this tank to
fall down into the chambers as a fine rain,
when the copper, coming thus into the most
Intimate contact with the sulphureted-hydro-
gen gas forced into the chambers, is precipi-
tated in the state of sulphide of copper. This
process of precipitating the copper from the -
solution i8 continued until all the copper for-

merly in the state of sulphate is converted

into sulphide. % That this be completely d{j_ne',
I judge from the smell of the solution, which

‘indicates, when it contains free sulphureted
hydrogen, when the precipitation is finished.

The whole liquid is then drawn upon filters,
where the precipitated sulphide of copperre-
mains, while the clear solution, free of cop- -

| per, runs away. 'The preecipitate is then

washed, pressed, dried, and smelted into rich
regulus, which may be worked for fine copper
by any one of the well-known methods.
What I claim as my invention, and desire

to secure by Letters Patent, is— -_

~The process herein described for treating
pyritous ores, so as to obtain as useful pro-
ducts ‘sulphur, sulphureted hydrogen, and

M. W. SINDING.

A. LANDGRAFF,
1. THORSTENSEN, - |




	Drawings
	Front Page
	Specification
	Claims

