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The present invention relates to an industrial 
process for the recovery of rhenium which ex 
ists in nature in very small quantities in certain 
ores where it is associated in the form of rhenium 
sulfide with natural molybdenum sulfide (molyb 
denite). It is known that the volatile oxide 
Re2O can be produced by roasting pure rhenium 
Sulfide at a temperature as low as 200-300° C. in 
the presence of air or oxygen, i.e. at a tempera 
ture lower than that of volatilization of the 
molybdenum oxide which is known to be 700° C. 
It has been accordingly suggested to produce 
rhenium oxide by heating molybdenite in the 
presence of air or oxygen at a temperature com 
prised between 200° and 300° C. 
I have discovered however that, contrary to 

what might be expected, the rhenium sulfide does 
not behave in the manner stated above in the 
presence of molybdenum sulfide and that oxida 
tion of rhenium sulfide does not take place in the presence of molybdenum sulfide at temperatures 
even above those which would start the reaction 
in the absence of the molybdenum sulfide. Fur 
thermore, if the temperature is raised sufficient 
ly to start the reaction, production of SO2 takes 
place first, causing a mechanical entrainment of 
molybdenum compounds, particularly of MoSa 
dust which contaminates the rhenium oxide 
Re2O7. If the temperature is too high, volatiliza 
tion of molybdenum trioxyde Moo3 is produced 
simultaneously. . 
The object of the present invention is a selec 

tive extraction of rhenium oxide by roasting 
molybdenite containing traces of rhenium sul 
fide. 
Another object of the invention is to avoid, 
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when thus roasting molybdenite, a large dilution 
of rhenium caused by an important flow of SOg 
which would contaminate the rhenium oxide by 
MoS2 entrained in the form of a fine dust. 
A further object of the invention is to main 

40 

tain the rhenium content as high as possible at 
all steps of the extraction process in order to 
make the production of rhenium industrially and 
commercially workable. Still another object of 
the invention is the extraction of rhenium from 
copper-molybdenum sulfide ores which are first 
Subjected to selective flotation for producing a 
molybdenite concentrate. - . 
With these and other objects in view, the proc 50 

eSS according to the invention comprises, as a . 
first phase, the heating of the molybdenite in an 
Oxidizing atmosphere to a temperature above. 
500, maintaining this temperature by combus 
tion of the combined sulfur until substantially 

trates to be obtained coi 

all the sulfur has been eliminated as sulfur di. 
T ollecting the gases: evolved during the OX - 

first phase of treatment, separating molybdenite. 
ust contained thereins and returning same into. 

then, as a second phase, supplying. 
external heat-to-maintain the material at a tem perattire ab approximately 550° C. but below 
the temperature of volatilization of molybdenum 
oxide, and supplying oxygen, whereby the 
rherium compounds are oxidized to Re2O7 and: 
the latter volatilized, while entrainment of the molybdenum oxide" in the evolved gases is pre 

the process, 

cluded by a fusing together of the molybdenum 
oxide particles, collecting separately the gases 
evolved during this second phase of the process, 
and separating the rhenium oxide therefrom... : : 
Applicant has discovered that: . . . . . . 
(1.) The volatilization of rhenium oxide only 

starts after the sulfur of the molybdenite has 
been substantially eliminated as sulfur dioxide. . . (2.) It is necessary to raise the temperature? 
above 500° C. in order to cause the volatilization. 
of RegO7. . : . . . . . . . 

(3.) The temperature has to be raised to at 
least 550° C. (but below 700° which is the vola tilization point of molybdenum oxide) because: 
at 550° C. the crystals of the molybdenum oxide 
begin to Sinter, thus forming a porous permeable: 
mass allowing the rhenium heptoxyde to escape: 
freely but preventing mechanical entrainment of . 
molybdenum oxide dust. 3. 

Accordingly, the rhenium oxide may be ob. 
tained as the by-product of the manufacture of 
molybdic-acid without altering this latter. 
As to the selective flotation to whichth 

per-molybdenum sulfide: ore is first subjected be 
fore the roasting, in order to eliminate; thema - 
jor part of its gangue and to separate copper 
from molybdenite, it allows molybdenite concent 

! . . . . . ning rhenium in a 
ratics of 73000 to /5006, whereas the raw materials 
utilized so far for the extraction of rhenium ae 
cording to other methods, show, a rhenium 
content varying from 1/300,000 to 1/500,000. . . . . 

Furthermore the two-step treatm ccorq-. 
ing to the invention permits to render extraction: 
much quicker and simpler owing to the fact that 
the volume of gas subjected to the extraction of 
proportion and that furthermore the said ga. 
are, as stated above, free of molybdenite dust, free 
of fluorhydric acid and free of oil vapour coil 
used in the flotation treatment) which are de veloped at the beginning of the roasting treat 
ment, 
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By way of example, a detailed embodiment for 
carrying out the process according to the inven 
tion has been described below and illustrated in 
the attached drawing as well as two embodiments 
of the apparatuses required for its operation. 

Fig. 1, shows diagrammatically an elevation of 
an extraction installation comprising a rotary 
kiln for roasting. 

Fig. 2 shows a corresponding view, of an instal 
lation provided with a continuous roasting kiln. O 
As shown on Fig. , this installation compriseS 

a rotary kiln in which a load of molybdenite is 

preferably separated from its copper sulphide and 
which is supplied with hot air from a hot-air drier 
2 and a preheater 3, for instance an electrical 
preheater. At the outlet of the kiln a dust cham 
ber 4 is provided on which are branched two dis 
tinct circuits for the evacuation of the gases de 
veloped by roasting through the chimney 5, the 
said circuits being put separately in service ac 
cording to requirement. The first of those cir 
cuits is branched on chamber 4 during the first 
period of the roasting treatment and comprises 
several dust extractors, for instance three cy. ; 
clones 6, 6, 6’ in which molybdenite dust sucked 
by gases is precipitated, the said cyclones being 
preceded by an air inlet for cooling. - 
The second evacuation circuit is branched on 

chamber 4 during the second period of the roast 
ing treatment and is arranged for the extraction 
of rhenium oxide. It comprises an air inlet 8 
for cooling, a separator, for instance a multi 
cyclone.9 kept at a sufficiently, high temperature 
so that the rhenium oxide vapors cannot condense 
in it, for instance from 250 to 300°C., a scrubber 
tower 0, preferably provided with a sprayer for 
the injection of the solvent intended to dissolve 
therhenium oxide. The said solventis preferably 
water or a highly diluted base and circulates along 
a closed circuit in which it is discharged by a 
pump, if in order, to obtain in tank. 2 as high a 
concentrated solution as possible of rhenium oxide 
which, facilitates the extraction of the latter by a 
known process. Following the scrubber tower. O, 
a second cyclone 3 is provided for the purpose of 
recuperating the liquid drops sucked into the said 
Scrubber tower by the draft of gases. According 
to an alternative not shown on the drawing the 
scrubber tower may be followed by a Cottrel 
separator in which the separation of the rhenium 
oxide is obtained electrostatically by imparting 
electric charges to the said rhenium oxide, the 
Said charges causing its deposit in the apparatus. 
This installation operates as follows: - 
Assuming the kiln to be loaded with molyb 

denite, the whole of the electrical energy available 
is put on the electrical air preheater in order to 
carry the mass in the kiln to the temperature at 
which the reaction is starting. . . . . . . . 
As soon as the oxidation of molybdenite has 

begun and when temperature rises on account of 
the heat developed by the reaction, the electrical 
power on the preheater is lowered. Also the air 
Supply is adjusted so that the temperature in the 

5 

4. 
To collect the latter product the first gas circuit is 
closed and the exhaust circuit 8-9-9-3 is 
Opened. 
The installation shown on Fig. 2 differs from 

that described above in that it comprises a con 
tinuous roasting kiln instead of a discontinu 
Ous rotary kiln, for instance a kiln of the Nichols 
Herreshoff type comprising a number of hearth 
plates 5 to 25. heated by electrical devices or by 
gas or fuel oil distributors not shown on the draw 
ing. The molybdenite loaded on those plates is 
mixed during roasting by scrapers which make it 

introduced, the said molybdenite having been come down from one sole to another (according 
to the path shown on the drawing in dotted lines) 
as roasting is progressing, the molybdic acid being 
finally evacuated through the outlet provided at 
the bottom of the kiln. A few last soles of that 
furnace, for instance the two lower soles 24, 25 
upon Which molybdenite falls at the end of the 
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kiln does not exceed 600° C. During that period of the process, the gases developed by roasting 
are evacuated through circuit. 6, 6,6'. 
At the end of the treatment, when most Of the 

sulphur has been eliminated the temperature 
drops in the kiln. Then the electrical power 
Supplied to the preheater is raised again in order 
to bring that temperature back to about 600° C. 
in order to obtain a complete oxidation of rhenium 
and a complete Sublimation of its oxide Re2O7. 5 

toasting treatment are kept at a temperature of 
550.C. to 600° C. and the gases, which are de 
veloped by the roasting of the mass on the two 
latter Soles are sucked in the exhaust circuit 
8-9-0-13 which is strictly the same as above, 
While the gases developed on the upper soles are 
Sucked in the exhaust circuit 7-6-6-6 . . . 
In both cases, the molybdenite dust which de 

posits in the cyclones 6, 6, 6’ are recuperated and 
turned back to the kiln for 4 with at the same 
time a certain quantity of rhenium oxide which 
may escape from the kiln in the earlier period of 
the toasting treatment. To this end, tempera- - 
ture is lowered in the multicyclones for obtaining. 
the condensation of R2O7 at the same time as the 
deposit of the molybdenite dust. 
What I claim is: 
1. Industrial process for the extraction of 

rhenium from molybdenite concentrate contain 
ing traces of rhenium sulfide comprising, as a 
first phase, the heating of the concentrate in an 
oxidizing atmosphere to a temperature above 
500 C., maintaining this temperature by com 
bustion of the combined sulfur until Substan 
tially all the Sulfur has been eliminated as sul 
fur dioxide, collecting the gases evolved during 
the first phase of treatment, separating the 
molybdenite dust contained therein and return 
ing Same into the process, then, as a second 
phase, Supplying external heat to maintain the 
material at a temperature above approximately 
550 C. but below the temperature of volatiliza 
tion of molybdenum oxide, and supplying oxygen 
whereby the rhenium compounds are oxidized to 
Re2O7 and the latter volatilized, while entrain 
ment of the molybdenum oxide in the evolved 
gases is precluded by a fusing together of the 
molybdenum oxide particles, collecting sepa 
rately the gases evolved during this second phase 
of the process, and separating the rhenium oxide 
therefrom. 

2. Industrial process for the extraction of 
rhenium from molybdenite concentrate contain- - 
ing traces of rhenium sulfide comprising, as a . 
first phase, heating the concentrate in an oxidiz 
ing atmosphere by combustion of the combined . 
Sulfur to a temperature between 5009 C. and 
600 C. and maintaining this temperature until . 
substantially all the sulfur has been eliminated 
as Sulfur dioxide, collecting the gases evolved 
during this first phase of treatment, separating 
the molybdenite dust contained therein and re 
turning same into the process, then, as a sec 
ond phase, supplying external heat to maintain. 
the material at a temperature above approxi 
mately 550. C. but below the temperature of 
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volatilization of the molybdenum oxide and sup 
plying oxygen-containing gas whereby the rhe 
nium compounds are oxidized to. Re2O7 and the 
latter is volatilized, while entrainment of the 
molybdenum oxide in the evolved gases is pre 
cluded by a fusing together of the molybdenum 
oxide. particles, collecting. Separately the gases 
evolved during this second phase of the proceSS 
and separating the rhenium oxide therefron. 
... 3. Industrial process for the extraction of 
rhenium from molybdenite concentrate. contain 
ing traces of rhenium Sulfide comprising, as a 
first phase, heating the concentrate in an oxidiz 
ing atmosphere by combustion of the combined 
sulfur to a temperature between 550° C. and 
600° C. and maintaining this temperature until 
substantially all the sulfur has been eliminated 
as sulfur dioxide, collecting the gases evolved 
during this first phase of treatment, separating 
the molybdenite dust contained therein and re 
turning same into the process, then, as a second 
phase, Supplying external heat to maintain the 
material at a temperature above approximately 
550° C. but below the temperature of volatiliza 
tion of the molybdenum oxide and supplying 
oxygen-containing gas whereby the rhenium 
compounds are oxidized to Re2O7 and the latter 
is volatilized, while entrainment of the molyb 
denum oxide in the evolved gases is inhibited by 
a fusing together of the molybdenum oxide par 
ticles, collecting Separately the gases evolved 
during this second phase of the process and 
scrubbing said gases with a highly diluted base 
to dissolve the rhenium oxide. 

4. Industrial process for the extraction of 
rhenium from molybdenite concentrate contain 
ing traces of rhenium sulfide comprising, as a 
first phase, heating the concentrate in an oxidiz 
ing atmosphere by combustion of the combined 
sulfur to a temperature between 550° C. and 
600° C. and maintaining this temperature until 
substantially all the sulfur has been eliminated 
as sulfur dioxide, collecting the gases evolved 
during this first phase of treatment, separating 
the molybdenite dust contained therein and re 
turning same into the process, then, as a second 
phase, Supplying external heat to maintain the 
material at a temperature above approximately 
550° C. but below the temperature of volatiliza 
tion of the molybdenum oxide and supplying 
oxygen-containing gas whereby the rhenium 
compounds are oxidized to Re2O7 and the latter 
is volatilized, while entrainment of the molyb 
denum oxide in the evolved gases is inhibited 
by a fusing together of the molybdenum oxide 
particles, collecting separately the gases evolved 
during this second phase of the process and 
Scrubbing said gases with water to dissolve the 
rhenium oxide. 

5. Industrial process for the extraction of 
rhenium from molybdenite concentrate contain 
ing traces of rhenium sulfide comprising, as a 
first phase, heating the concentrate in an oxidiz 
ing atmosphere to a temperature between 550° C. 
and 600 C. by combustion of the combined Sull 
fur and maintaining this temperature until Sub 
stantially all the sulfur has been eliminated as 
Sulfur dioxide, collecting the gases evolved dur 
ing this first phase of treatment, separating the 
molybdenite dust contained therein and return 
ing Same into the process, then, as a second 
phase, supplying external heat to maintain the 
material at a temperature above approximately 
550° C. but below the temperature of volatiliza 
tion of the molybdenum oxide and supplying 
oxygen-containing gas whereby the rhenium 
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8 
compounds are oxidized to Re2O7 and the latter 
is volatilized, while entrainment of the molybin 
denum oxide in the evolved gases is precluded by 
a fusing together of the molybdenum oxide par 
ticles, Collecting. Separately the gases evolved 
during this second phase of the process, bringing 
them into intimate contact with a finely divided 
and highly diluted base dissolving the rhenium 
Oxide, and Separating the droplets of the Solution 
thus obtained from the insoluble residual gas 
eous phase. 

6. Industrial process for the extraction of 
rhenium from molybdenite concentrate contain 
ing traces of rhenium Sulfide comprising, as a 
first phase, heating the concentrate in an oxidiz 
ing atmosphere to a temperature between 550 
C. and 600° C. and maintaining this temperature 
by combustion of the combined sulfur until Sub 
stantially all the sulfur has been eliminated as: 
Sulfur. dioxide, collecting the gases evolved dur 
ing this first phase of treatment, separating the 
molybdenite dust contained therein and re 
turning Same into the process, then, as a Second 
phase, Supplying external heat to maintain the 
material at a temperature above approximately. 
550° C. but below the temperature of volatiliza 
tion of the molybdenum oxide and supplying 
Oxygen-containing gas whereby the rhenium 
compounds are oxidized to Re2O7 and the latter 
is volatilized, while entrainment of the molyb 
denum oxide in the evolved gases is precluded by 
a fusing together of the molybdenum oxide par 
ticles, collecting separately the gases evolved 
during this second phase of the process, cooling 
said separately collected gases, bringing them 
into intimate contact with a finely divided and 
highly diluted base dissolving the rhenium oxide, 
imparting electric charges to the droplets of the 
Solution thus obtained and separating same from 
the insoluble gaseous phase by electrostatic Sep 
aration. 

7. Industrial process for the extraction of 
rhenium from copper-molybdenum sulfide ores, 
comprising a preliminary step consisting in the 
production of a molybdenite concentrate con 
taining traces of rhenium sulfide by selective 
flotation of Said ore, then, as a first phase, heat 
ing Said concentrate in an oxidizing atmosphere 
to a temperature above 500° C. and maintaining 
this temperature until substantially all the sul 
fur has been Oxidized to Sulfur dioxide, collect 
ing the gases evolved during this first phase of 
treatment, separating the molybdenite dust con 
tained therein and returning same into the 
process, then, as a Second phase, supplying heat 
to maintain the material at a temperature above 
approximately 550° C. but below the temperature 
of volatilization of the molybdenum oxide and 
Supplying Oxygen-containing gas whereby the 
rhenium compounds are oxidized to Re2O7 and 
the latter is volatilized, while entrainment of 
the molybdenum oxide in the evolved gases is 
inhibited by a fusing together of the molyb 
denum oxide particles, collecting separately the 
gases evolved during this second phase of the 
process and separating the rhenium oxide 
therefrom. 

8. Industrial process for the extraction of 
rhenium from copper-molybdenum sulfide ore 
containing traces of rhenium sulfide, comprising 
a preliminary step consisting in the concentrat 
ing of molybdenite by a selective flotation of 
said ore, Said traces of rhenium sulfide being 
contained in the concentrates, heating of the 
molybdenite concentrates during a first phase of 
treatment in an oxidizing atmosphere to a tem 
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perature between 550° C. and 600° C. and main 
taining this temperature by combustion of the 
COmbined Sulfur until Substantially all the sulfur. 
has been eliminated as Sulfur dioxide, collecting 
the gases evolved during this first phase of treat 
ment, Separating the molybdenite dust contained 
therein and returning same into the process, 
then, as a second phase, Supplying external heat 
to maintain the material at a temperature above 
approximately 550° C. but below the temperature 
of Wolatilization of the molybdenum oxide and 
Supplying oxygen-containing gas whereby the 
rhenium compounds are oxidized to Re2O7 and 
the latter is volatilized, while entrainment of the 
molybdenum oxide in the evolved gases is in 
hibited by a fusing together of the molybdenum 
Oxide particles into a porous and permeable, 
nondusting maSS, collecting separately the gases 
evolved during this second phase of the process, 
COOling Said separately collected gases, bringing 
then into intimate contact with a finely divided 
and highly diluted base, imparting electric 
charges to the droplets of the solution, thus ob 
tained and Separating same from the insoluble 
gaseous phase by electrostatic separation. 

MARCEL. M. BERTOUS. 
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