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Patented Dec. 1, 1925. 
UNITED STATES 

1,563,616 
PATENT OFFICE. 

ADOLPHE DENIS HENRI LEON FASSOTTE, OF LOMMEL USINES, BELGIUM, AssIGNOR 
TO COMPAGNIE DES METAUX OVERPELT-LOMMEL, socIETE ANONYME, OF ovER 
PELT-NEAR-NEERPEIT, BELGIUM. 

PROCESS AND APPARATUS FOR RoASTING oREs. 
Application filed January 16, 1924. serial No. 686,553. 

To all whom it may concern: 
Be it known that I, ADoLPHE DENIs HENRI 

Léon FAssoTTE, a subject of the King of 
the Belgians, residing at Villa Leman, Lom 

is mel Usines, Belgium, have invented new and 
useful Improvements in Processes and Ap 
paratus for Roasting Ores, of which the fol 
lowing is a specification. 
The present invention, relates to a process 

10 for roasting sulfurous, arsenious or other 
ores, of the kind wherein the temperature re 
quired to obtain the combination of the 
sulphur, arsenic or the like of the ore with 
the oxygen of the air is derived from and 

15 maintained by the reaction itself, and fur 
ther to an improved p for carrying 
out the said process, of the type wherein the 
roasting chamber is composed of two con 
centric compartments communicating at the 

20 top, and of which the first forms a central 
column or flue in which the ore-particles 
to be treated and the necessary air are in 
troduced and through which the gaseous 
current containing the said particles in sus 

25 pension is caused to pass upwardly, while 
the second or outer of such compartments 
forms an annular space round the first and 
is crossed by the aforesaid gaseous current 
in a downward direction previous to the ex 

30 traction from such current of the roasted 
particles contained therein by suitable 
ea S. 

The invention is applicable to all kinds of 
ores and to mixtures of various kinds of ores 

35 between them or with other substances, ca 
pable of combining with oxygen while devel 
oping heat, and more particularly to the 
roasting of blende or zinc ore, of galena 
or lead ore, of iron pyrites or iron bisul 

40 phide, and of speiss or other arsenious, ores. 
The said invention mainly has for its ob 

ject: - - 

(1) To secure an instantaneous ignition 
of the material to be roasted as soon as it 

45 enters the roasting chamber; 
. (2) To bring within a minimum amount 
of time the gas and the ignited ore to the 
optimum temperature of reaction; 
. (3) To maintain such temperature con 

50 stant until the reaction is completed; and 
(4) To secure, a good and uniform sus 

pension and distribution in the mass of the 
gaseous current of the ore to be roasted, 
and to maintain same for the whole dura 

tion of the upward passage of the ore-parti- 55 
cles through the roasting chamber, without 
it being possible for any particle which 
might tend to drop owing to a whirl or 
the like causing Said particle to escape tem 
porarily the lifting influence of the air cur 
rent, ever to reach again the base of the cen 
tral column. 
With this and other objects of lesser im 

portance in view, one feature of the inven 
tion consists in pre-heating the ore to be 
roasted up to a point nearing the point of 
ignition by feeding the said ore through 
a tube extending down the roasting cham 
ber. This tube may itself be crossed in a 
direction opposed to that of the falling ore 
particles by an upward air current, of which 
the velocity is adjusted so as to increase the 
duration of the fall of the particles, and 
which eliminates in the shape of steam the 
Small quantity of moisture which the ore 
might still contain notwithstanding pre 
liminary drying, and of which the presence 
would tend to retard the ignition. A fur 
ther feature of the invention consists in initially admixing to the totality of the 
material to be treated the main portion only 
of the total quantity of air necessary for 
the roasting, after having previously heated 
such air to a temperature equal to or 
slightly lower than the temperature of igni 
tion in an economizer crossed by the hot 
spent gases issuing from the roasting cham 
ber, and in injecting the remainder or com 
plement of the necessary air in successive 
fractions at different points of the upward 
path of the suspended particles, such injec 
tion being effected by means of hollow an 
nular distributing crowns surrounding the 
central flue and in communication with the 
latter by sets of upwardly inclined admis 
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sion ports. Finally another feature of the 
invention consists in constituting the cen 
tral flue between the various points of injec 
tion of complementary air, of conical sec 
tions having a cross section determined 
according to the gradually increasing vol 
ume of the gaseous current passing there 
through, each section being proportioned in 
such manner that the gaseous current will 
have at the base a greater velocity than at 
the top, the velocity at the top being itself 
slightly superior to that theoretically Te 
quired to maintain in suspension the largest 
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of the particles admitted to the roasting 
chamber. As a consequence, any particle 
which, from the zone of reduced velocity, 
would tenol to drop back on finding itself 
in a zone of unsufficient velocity due to a 
whirl or to the retarding influence of the 
wall of the flue, will automatically be sent 
back in an upward direction as soon as it 
will reach the lower zone where the velocity 
is greater. s 

In order that the invention may be readily 
understood, an embodiment of ore-roasting 
apparatus constructed in accordance with 
the said invention is diagrammatically illus 
trated by the accompanying drawing, where: 
in Fig. 1 is a horizontal section of said 
apparatus, taken on the line 1-1 of Fig. 
2, while Fig. 2 is a vertical section taken 
on the line 2-2 of Fig. 1. 
The apparatus illustrated is more par 

ticularly intended for roasting blende, but 
may also be used for roasting galena, 
pyrites, speiss and certain other ores, pro 
vided the dimensions are appropriately 

5 determined for the purpose. 
Referring to the said drawing, A, B, C, 

D is the central roasting compartment or 
flue, through which the ore-particles taken 
up by and maintained in suspension, in the 
air current passes upwardly, and which is 
of a cross section increasing gradually from 
the base towards the top. E is the Outer 
annular compartment of the roasting chann 
ber, which communicates at the top with the 
central flue and through which the gaseous 
current with the particles in suspension 
passes downwardly. F is an annular col 
lecting chamber for the gases, which are 
therein brought into contact with bent or 

60 

L. S, T, U and V are four different air totality of the ore-particles to be treated. 18 

coiled piping G forming a first economizer. 
His a flue leading the spent gases from the 
collecting chamber F to a second econo 
mizer I, which the said gases cross before 
reaching by way of a passage J of gradually 
decreasing cross section a centrifugal clust 
extraction chamber K in which the gases 
enter tangentially with great velocity and 
are deprived of the dust which they contain 
before leaving at a reduced velocity through 
an upper central outlet L, whence they go 
via the flue M to apparatus for their utiliza 
tion such as for instance a Glover tower N. 
O is an entirely closed chamber built un 

der the roasting chamber and in which the 
larger portion of the roasted particles are 
deposited. An Archimedean screw Q, is pro 
vided along the bottom of the said chamber 
O to bring the roasted ore to a point such 
as R, where it can easily be removed man 
ually or otherwise. A fan l blows air under 
pressure through the economizer I in quanti 
ties which may be regulated by means of a 
valve or the like a, and also supplies air 
under pressure to a main air supply pipe 
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supply pipes of which the first leads from 
the economizer I while the three others are 
branched on the main air supply pipe I and 
are fitted with valves or the like b, c, and ed 
respectively for regulating the quantity of 
air supplied therethrough. 
The air blown via is through the econo 

mizer I is heated therein by absorbing heat 
from the hot spent gases, and is then fed 
via the pipe S to the point A at the base of 
the central roasting flue, in which it pene 
trates with a velocity much above that 
necessary to maintain in suspension the 
largest ore-particles admitted, and which 
velocity is maintained up to the point W. 
The air supplied by the pipe T passes 

via the coil Gand thus becomes heated to a 
temperature nearing the temperature of ig 
inition of the ore, and the said air, which 
represents a small portion only of the total 
air necessary, then penetrates horizontally 
into the base of the central roasting flue by 
Way of two diametrally opposed inlets or 
admission nozzles W, after having taken up 
at e the ore-particles falling down the ver 
tical pipes fextending through the annular 
compartment E and to the upper end of 
which they are fed from two supply hop 
perS h by means of distributing devicesy, 
the ore-particles thus being quickly brought 
to a high temperature owing to the pipes f 
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extending through the annular compart 
ment E through which the hot gaseous 
current passes downwardly. The two jets. 
from the nozzles W uneet one another and 
cause the ore-particles to be thoroughly 
mingled with the air supplied via S, by 
which they are conveyed upwardly. A 
valve a on a branch-pipe m provided on 
each of the pipes f and opening out into 
the top of the roasting chamber permits 
when opened of small quantity of air from 
the Supply pipe T being by-passed via the 
pipes f, in which the said air by forming an 
upward current meeting the falling par 
ticles increases the duration of the fall of 
the said particles so as to allow them more 
time to become heated and eliminate any 
moisture which they might still contain in 
the shape of steam which escapes via n. 
The cold air supplied by the branch pipes 
U and W is admitted successively into the 
central flue by way of hollow annular 
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ducts i and i and of the upwardly inclined 1. O 
admission ports k by which the said crowns 
communicate with the central fue. 
The cross sections of the central flue A, 

IB, C, D at the different levels are propor 
tioned in the following manner: 
The cross-section A is such that the 

quantity of air supplied by S brought to the 
temperature of ignition of the ore, will at 
such point have a velocity much superior to 
that necessary to put into suspension the 

5 

O 



O 

30 

3. 5 

5 

60 

1,568,616 

Consequently none of the particles injected 
via W can, in view of the agitation pro 
duced, escape being put into suspension. 
The cross-section at the level of the noz 

zles W is equal to the cross section at A. 
The cross section just below B is such that 

the quantity of air supplied by S, with the 
quantity of air inject d by the nozzles W. 
added thereto, brought to the roasting 
temperature, will have a velocity slightly 
superior to that required to maintain the 
ore-particles in suspension. Consequently, 
immediately after the admission of the 
further quantity of air supplied by U, the 
velocity of the upward gaseous current be 
comes much superior to that required for 
maintaining the ore-particles in suspension. 
Again the cross section immediately be 

low C is such that the combined quantities 
of air supplied by S, W and U, brought to 
the roasting temperature, will have a 
velocity slightly superior to that required 
to maintain the ore-particles in suspension, 
so that the second injection of cold air, 
supplied by V, will play the same part as 
the injection of the air supplied by U. 

Finally, the cross section at D is such 
that the total air necessary for roasting will 
at such point still have a velocity slightly 
superior to that required to maintain the 
ore-particles in suspension. The quantities 
of air supplied by S, T, U and W, and 
regulated by means of the valves a (on s) 
b, g, and d respectively, are rigorously con 

5 trolled by means of suitable devices such as 
anemometers or the equivalent, and while 
the air necessary for roasting may be sup 
plied under pressure by placing the fant 
in the position ER it may also be 
employed under suction by placing a suit 
able fan at a point further on along the path of the spent gases. 

It should be understood that the method 
and means adopted to effect the extraction 
of the dust or fine roasted particles con 
tained in the spent gases will vary accord 
ing to the economic value of the roasted par 
ticles: If for instance they are particles of 
valuable ores, it will be advantageous to 
subject them to repeated treatment in order to obtain a practically perfect separation, 
and it may be worth while to provide a de 
vice for the electrical precipitation of the 
lmineral dust, whereas if they are particles 
of relatively small value, it will be less im 
portant to obtain a final gas entirely free 
from suspended particles. 

It will be observed that the particular 
airangement of the concentric roasting com 
partments ensures an important reduction 
of heat losses and a particularly resisting 
and economical construction. 
I claim: 
1. A process of roasting ores, of the kind 

wherein the required temperature is de 

rived from the reaction itself and the gase 
ous current with the ore-particles in suspen 
sion is caused to travel first upwardly in 
a central column and then downwardly in 
an annular column surrounding said central 
column, consisting in pre-heating the ore 

o 

particles by causing same to absorb heat 
developed in the annular column, in pre- . 
heating the major portion of the necessary 
air by means of heat recovered from the 
spent gases, in feeding the particles together 
with a small quantity of such pre-heated 
air horizontally to the base of the central 
column and causing the main portion of 
said pre-heated air to meet the mixture at 
right angles, in bringing about a gradual 
reduction of the velocity of the gaseous cur 
rent during its upward travel, in injecting 
the non-preheated remainder of the neces 
sary air in successive fractions at different 
points of the height of the central column 
and from the periphery towards the centre 
thereof, and finally in removing from the 
gaseous current after its subsequent down 
ward travel the roasted ore-particles con 
tained therein, substantially as described. 

2. A process for roasting ores, of the kind 
wherein the required temperature is de 
rived from the reaction itself and the gase 
ous current with the ore-particles in sus 
pension is caused to travel first upwardly 
in a central column and then downwardly 
in an annular column surrounding said 
central column, consisting in pre-heating 
the ore-particles by causing same to 
fall vertically through but independ 
ently from the said gaseous current 
travelling in an annular column and 
thereby to absorb the heat developed in such 
annular column, in injecting said particles 
horizontally into the base of the central 
column by means of a small quantity of 
air under pressure previously heated by 
means of heat recovered from the hot spent 
gases, in feeding at the same time vertical 
ly to the base of said central column air 
under pressure also previously heated by 
means of heat recovered from the hot spent 
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gases, in suitably adjusted quantities to 
form with the air used for injecting the 
particles the major portion of the total 
necessary air, in injecting the remainder of 
such total necessary air in successive frac 
tions at different levels of the central col 
umn and round the periphery thereof, in 
bringing about a gradual reduction of the 
velocity of the gaseous current during its 
passage through said central column not 
withstanding its increasing volume, and 
finally in removing the roasted ore-parti 
cles from the gaseous current subsequently 
to its downward travel in an annular col 
umn, substantially as described. 

3. In a process for roasting ores as 
claimed in claim 2, retarding the fall of 

5 

20 

30 

  



4 - 1,568,616 

10 

5 

2) 

the particles to be treated through the an 
nular column by causing them to be met 
by an upward current of heated air formed 
by by-passing into the upper section of 
the annular column a portion of the pre 
heated air used for injecting said particles 
into the base of the central column, for the 
purpose described. 

4. In apparatus for roasting ores, of the 
type wherein the roasting chamber com prises two concentric compartments in con 
munication at the top forming respectively 
a central column and an annular column 
surrounding said central column, the com 
bination of: a central compartment having 
a gradually increasing cross-section from 
the base towards the top; a plurality of 
hollow annular distributing ducts formed at 
different levels round said central compart 
ment and each in communication therewith 
by means of a set of upwardly inclined 
admission ports provided through the wall 

of the said compartment; means for supply 
ing a regulated quantity of air under pres 
sure to said distributing ducts; means for 
feeding the particles to be treated, includ 
ing a pair of feeding pipes extending ver 
tically through the annular compartment 
and two opposed horizontal nozzles for the 
injection of the particles dropping through 
said pipes into the base of the central com 
quantiy of pre-heated air through said 
nozzles; means, including an economizer, 
for supplying a regulated quantity of pre 
heated air under pressure in an upward 
direction to the base of the central compart 
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partment; means for blowing a regulated 

35 

ment; and means for extracting the roasted 
particles contained in the gaseous current 
and for exhausting the spent gases; all sub 
stantially as described. 

40 

In testimony whereof I signed hereunto 
my name. - 

ADOLPHE D. H. L. FASSOTTE. 

    

  

  


