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& Claims.

This invention relates to treatment of sulfur-bearing ore
and more particularly refers to a new and improved proc-
ess for roasting metal sulfides to preduce sulfur dioxide
and metal oxide.

An object of the present invention is to provide an effi-
cient ecocnomical process for r{:}astmg sulfide ore to effect
simultaneous cxidation and effective agglomeration of the
ore.

Another object of the present invention is to provides
an efficient method for roasting finely divided sulfide ore
and simuitaneously agglomerating the cre to produce a
cinder product considerably coarser in size than the origi-

nal ore feed.
A further object of the present invention is to provide

an improved method for converting finely divided sulfide
ore into sulfur dioxide and concamltanﬂy effect the ag-
glomeration of the finely divided partlclus in a single zone
fluid burner. A still further object is to provide a methcd
tor regulating the size of the agglomerates when roasting
sulfide ore to produce sulfur dioxide and metal oxide.

Other objects of the present invention will be apparent
from the following description and accompanying draw-
ing.

‘The roasting or burning of sulfide ores to cbtain sulfur
dioxide gas and desulfurizing of said sulfides in a fiuid bed
1s a fairly well known art. In this type of ore buming,
the ore particles are suspended in an upwardly moving
stream of gas so that the entire dense mass behaves much
like a boiling liquid. The fluid bed has an apparent
density much lighter than that of the solid particles. The
bed consistency is uniform as to particie size distribution,
chemical composition and temperature. There is a mini-
mum air or gas velocity required to maintain bed fiuidity
which is a function of the true density of the sulfide ore,
the average size distribution of the ore or desulfurized
oxide particles present in the bed, but is cousiderab! y
below the calculated free falling velocity of the largest
particles present.

In the operation of finid burners, upward gas velocities
will range from about one to six feet per second. At
these velocities all particles smaller than about 48 to 65
mesh are swept out of the fluid bed and must be later
removed from the gas stream. Little difficulty is encoun-
tered when roasting coarse ground ores where the bulk
of the ore particles are in the 4 to 40 mesh rance. How-
ever, many sulfide ore concentrates are by-products from
other metal recovery operations and have been ground
so that substantially all the particles are 200 mesh or finer.
Considerable difficulty is encountered in burning these
fine sulfide concenirates in a fluid bed. In order to main-
tain burning in the fluid bed, essential for stable opera-
tion, upward air velocity must be greatly reduced, limiting
burner capacity. Practically all the cinder particles are
carried out of the bed along with the gas stream and must
 be subsequently removed. Cinder recovered is excessively
fine and requires further processing before it can be uti-
lized in metallurgical operations. The present invention
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is particularly concerned with the burmnﬂ' of these fine
sulfide ore concentrates. |

In the usual operation of “Imd ore bnmers, it has been
necessary to hold the temperature level of the fluid bed
below the softening, or sintering point of the bed particles.
Cinder bed, when bummg sulfide concentrates, consists
of iron o}udﬁs, gangue and undecomposed sulﬁdes While
pure iron oxides have melting points above 2600° F., they
begin to scften and become stlcky at temperatures as low
as 2200° F. The fluxing action of gangue plus undecom-
posed sulfides further lower the softening point so that
softening of the particles and SLbSEC_[IluIlL aggiomeration
will be experienced at temperatares as low as 1900~-1950°
¥.  Since oxidaticn of pyrites (T“esz) and pyrrhotite
(Fe,S n+1) to iron oxide and SO, is an exothermic re-
action, it 1s necessary that heat be removed from the fluid
bed to prevent the temperature level reaching a point
where fusion is encountered. Heat removal may be ac-
complished by various known means, such as, by water
or steam heat transfer wall tubes or baysnettes by direct

injection of water, waste acids or sulfates into the fluid .

bed; by the use of recycled cooled inert gas into the finid
ved; and by the use of cool recycled cinder. If tempera-
ture level of the bed falis below the point where good
desulfurization takes place sulfur content of the bed will
mcrease and fusion again encountered since iron sulfides
will melt at temperatures as low as 1200° F

When softening of the cinder particles in lhe fluid bed
is encountered, either from overheating or incompilete
desulfurization, agglomeration of the individual bed par-
ticles takes place As the agglomerates gradually grow,

~ they reach a point where the upward gas velgmty through

the bed is insufiicient to maintain them in the fluid state
and they segregate to the bottom of the bed. Unstable
fluidization with poor heat transfer ensues and the entire
bed soon fuses to a solid mass.

From the foregoing it will be Emdent that in erder to
obtain successful roasting and effect smultaneous ag-
giomeration of finely divided sulfide ore in the ﬂmchz'ﬂd
bed the following conditions must exist: (a) agglomera-
tionn of the finely divided suifide ore to preduce a cinder
product considerably coarser in size than the original ore

teed; (b) controlled degree of agglomeration, i. e. regu-

:latmg agglomerates of a sufficiently large size adapted for

use i metallurgical operations and preventing formation
of oversized agglomerates which will not fluidize and will
destroy the operation of the fluidized roasting bed; (c)
agglemeration at a high rate—formation of agglomerates
at a low rate would reduce the capacity of the unit and
make the operation commercially impracticai; (d) de-
sulfurization at a high rate of reaction; (e) material re-
duction in the proportion of fines carried by sulfur di-
oxide gases leaving the fluid burner; and (f) substantially
complete desulfurization of cinder, i. €. producing a cmder |
aggiomerate below 1.0% sulfur. |

In accordance with the present invention finely di-
vided metal sulfide ore may be converted to substantiaily
complete desuliurized (below 1.0% sulfur) cinder of con-
troiled size, predominantly in the 4 to 40 mesh range, at
a high rate of oxidation and agglomeration in a fiuid bed
without loss of fluidity of the bed by cyclically varving
the bed temperature, causing the temperature of the fluid
bed to rise to a point of incipient sinter, i. e., a point
where slight softening and agglomeration of the individual
cinder particles take place, and then cooling the bed to a-
point below the cinder softeming and agglomeration tem-
perature, 1. e. below incipient sintering, and continuoeusly
repeating sa2id cyclic variation in bed temperature from
a point of incipient sinter to a point below incipient
sinfer. |




o mesh 1in- size..

~ foot of grate 6 area.

be vaned over 2 farrly *wrde range, e. 8. from about 2-6
44

“The ag lomeratmg bed 2 COI'l‘SlStS prmerpally of cmder -

3

~ The accompanymg drawmg is | a diagrammatic flow

sheet 111ustrat1ag one method of praetremg the present, -

_ Invention.

Referrrng to the drawmg, the eharge to the system is. a '-

- sulfide ore, particularly an iron sulfide ore, containing an

B * appreciable percent, at least 25%, preferably more than
.. 50%, of ﬁnely divided iron sulﬁde partleles finer than 40
Althouﬂ*h the process is particularly di- -

‘rected to the burning of iron sulfide floation concentrates -
10

_"such as pynte and pyrrhotite, it can also be applied to
- roasting iron sulfide ores-consisting of a mixture of par-

“ticles larger than about 40 mesh up. to about ¥ inch size -

“and particles finer than 40 mesh in an amount of at least =
about-25 percent of the finer particles and also to roast-

Some of the.ores contain
However,

ing other metallic suifides.
apprec:iable amounts of moisture.

it 1S IHI- |
necessary to. go to the expense of sub]ectmb the feed ore -

to prehmmary drying prior to.introducing the ore feed.

~through line 1 into the fluidized bed 2 contained in ag-
glomeratmg chamber 3. Agglomerating chamber 3 may.
be any.suitable reaction chamber for carrying out fluid-
“ijzed bed operations constructed of a metallic outer sheil
4 and inner heat resistant refractory lining §, a perforated :

: -bed support 6 sometimes - termed “perforated plate,”
- “screen,”. “hear
" above the fluidized bed called disengaging zone. 7 to per-

h,” and “grate »-an area .of free space

20

 mit heavrer partleles of cinder and ore to separate from '-

- the rising gases and fall down into the bed, an outlet

8 near the top of chamber 3 for the release of SO, gas - .

generated by combustion of the sulfide ore, 2 wind-box 9

- 30
“beneath perforated support 6, an air inlet 11 for the intro- -

‘duction of air into wind-box 9 and up through perforated

~ support 6, and an outlet for the discharge of cinder prod-
- uet regulated by valve 12 in discharge conduit 13.

size of agglomera’

| '_tleularly upon the capacity desrred-——roughly a - MIinimum

“of one net ton per day of ore may be treated per square

The height of fluidized bed 2 may

: feet

| ranglag from 4 to 40 mesh and is maintained in a fluidized
“condition by air or other oxygea—eontalmng gas entering
through line 11 and passing up through perforatrons in

- grate 6 upwardly through agglorneratmg bed 2. The.

“velocity of the air up through bed 2 is maintained suffi-
ciently low to prevent any substantial elutriation of par-
ticles greater in size than about 40 mesh from the bed..
- Ordinarily, a gas velocity through the bed of about 3-6

feet per second will maintain the fluidized bed In good .,

 condition - without elutriating the heavier particles. of
- cinder. The operation may be initiated by first introduc-

The
ing chamber 3 will vary depending par- -

'_the regularly mterrupted mtroduetlon of coolmg medium

so that clinker formation is avoided but aﬂ*glomeratloa -
of fines is accomplished. Cinder thus produced is more
aeeeptable to metallurgteal users and the value of the

cinder. is enhanced. The maximum temperature level to
which the ﬂmdized bed should be permitfted to rise Is

" that of incipient sintering which is the point where slight

- softening and agglomeratlon of the individual cinder par-
ticles take place. -
course, vary somewhat with the character of the partleu- B
lar ore feed. Cinder from pyrrhotites and pyrites usually

The incipient sintering point wiil, of

have an 1*1e1p1er1t sintering point within the range of about
1880-2100° F., more generally within the range of about
1900-2050° E. Merely as illustrative a pyrites flotation

‘concentrate had an incipient sintering point of approxi-

mately 2050° F. whereas a dry ground- pyrrhotite concen-
trate with -a lower fusion. temperature due to its higher
silica ‘content, had an incipient sintering point of about
1900° F. The lower temperature level of the ‘thermal
cycle is desirably about 25°-100° F., preferably about
50-70° F. lower than the incipient smtermg pomt “As
illustrative, good results are obtained in proeessmw pyrrhc-
tite concentrate in the thermal cyclic operation in which -
the upper temperature is 1900° C. and the lower temp....ra-- |

ture 1850° C.; and with pyrites flotation concentrate in

which the range is 2030°-1950° F. The length of each
thermal cycle may be varied to control the extent. of
aﬂglomeratmn I—Iowever the pericd during which . ag-
olomeration is encountered must not be extended so that

‘segregation in the fluidized bed take place in order that
stable bed conditions are continuously maintained. We

have obtained good operation with the heating cycle of
about 5-15 minutes, preferably 8-12 minutes during

‘which period of time the bed is being elevated from the
5 low temperature level to the high temperature level called

heating period which 1s approxrnately 72—6 times, prefer-

ably 3-5 times the cooling period, the period. of time re-.

" quired to drop the temperature from the high level to the

45
- means of reeycled cooled cinder periodically injected

ing a charge of cinder to chamber 3, passing air at a low =
rate into the chamber through line 11 and introducing

fuel such as gas or oil, not shown in the drawing, into

chamber 3, which fuel will burn and heat the unit up to -

about the ignition temperature of iron sulfide, say about

1100-1400° F. whereupon ore feed is introduced through
‘line 1 into cinder bed 2, the introduction of external fuel
~stopped, and the air feed increased with increasing ore
-~ feed until the desired bed temperature attained and the

ore feed and air feed adjusted to the desired regulated
rate.

plnfrmg on the fluid bed. |
- Roasting of the ore in bed 2 must be conducted as a

- cyeho operation, 1. e, a thermal cycle wherein the roasting

- ‘temperature is caused to fall and rise repetitively by in-
 troduction of a cooling medium into the fluidized burner

at regulated intervals of time.

treles o gether but the smterm“ process is controlled by

The cinder charge may also be heated to ignition
_temperature by means of air, Oll or gas—arr ‘burner im-

| Temperature T1S€ Or TESs-
 toration takes place in the intervals. when introduction of
 cooling medium into the fluidized burmer is interrupted.
' The more or less regularly fluctuating temperature of the
. fluidized burner results in sintering of finely divided par-

60

70

75

. low level.

"Cooling of the bed to accomplish lowering of
the temperature during the cycle may be provided by the
direct water injection throvgh line 14. - Other fluids. or

methods such as the use of waste acids or sulfates may

be utilized to effect the cychc drop in temperature of

bed 2.
Another convenient method of cychc eoohag 1s by

directly with ore feed or introduced into the fluid bed
through separate entry ports.. Cyclic introduction of
cooled recycled gas may also be empioyed. o

In view of the high exothermic heat of reaetlon gen-
erated by the oxidation of iron sulfide additional cool-
ing may be continuously prov1ded if necessary to ald 1n

maintaining the thermal cycle.

For comparative purposes- the followmg will ﬂlustrate
the difierences between operating in a fluidized bed with .
finely divided ore in conventional manner. as compared |
with thermo-cyclic operation as described ‘herein.  Iron -

pyrrhotite concentrate containing 3.4% coarser than 65

mesh and 73.8% finer than 200 mesh fractions can be

burned in a fluidized burner of 18 square feet cross-sec-
tional area at the rate of 2000 pounds per ‘hour in a
60 inch fluid bed with 1150 cubic feet per minute of
fluidizing air and the bed mamtamed at a temperature
of 1850° F. by continuous direct injection of 1.5 gallons
of water per minute to the bed. Under these conditions

practically 100% of the cinder product is carried out

of the fluid bed along with the SO, stream. The bulk of

the cinder can be removed from the gas stream in subse- -
quent dust collectors and has substaatlally the same-

screen analysis' as the ore feed. Finest particles passing
through the collectors must be removed by other methods

~ before the SO5 gas can be utlllzed for conversron to

H,S0; or other uses. | | |
In contrast : by removmg ‘all cot:rnhag1 in’ thrs mstance
water, the fluid bed temperature increases from 1850°
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F. to 1900° F. over a ten minute period. Cooling water
is then admitted to the bed at the rate of 3 to 4 gallons
per minute and the bed temperature brought back to
1850° F. in about 2% minutes. Cooling water is then
removed and the cycle repeated. Under these conditions,
agglomeration of the cinder particles in the bed is
achieved and, equally important, fluid bed conditions are
maintained. Over 50% of the agglomerated cinder is
discharged from the fluid bed as 4 to 48 mesh aggregates.
The balance of the cinder is recovered in dust collectors
and can be recycled back into the burner along with
iresh ore feed, if desired.

Some variation in the height of agglomerating bed 2
is not critical to the operation and therefere the dis-
charge of the cinder threough line 13 and valve 12 may
be intermittent or continuouns. The cinder product has
a2 low sulfur content, less than 1.0%, usually less than
0.5% and is in the form of aggregates ranging generally
from about 4 to 45 mesh.

50, gas and suspended cinder released from the top
cf agglomerating chamber 3 through line 15 and valve
19 pass through cinder collector 16 wherein most of the
cinder settles out and discharges from the bottom thereof
through line 17 and valve 18 into hopper 19. Gases
containing some remaining cinder are passed through con-
duit 21 into and through heat boiler 22 wherein further
settling of the cinder takes place discharging through line
26 and valve 27 1nto hepper 18, Gasss leaving waste
heat boiler 22 discharge through line 23 and are sent
by olower 24 through conduit 25 to conventional gas
purification and then contact sulfuric acid process for
the production of sulfuric acid. If desired a poiticn of
the cooled gases discharging through line 25 may be re-
turned to chamber 3. Fine cinder collecting in hopper
33 may be recycled via lines 28 and 1 to fluidized bed
Z for agglomeration into coarser particles.

The following example illustrates one method of carry-
1ng out the invention.

Ore feed analyzing 33% sulfur and 49% iron, and
having the following screen analysis: —20 mesh 28
mesh, 0.1%, —28 mesh 435 mesh, 0.2%, —35 mesh
+46 mesh, 0.7%, —48 mesh 465 mesh, 1.8%, —865
mesh 4-100 mesh, 3.9%, —100 mesh 1-200 mesh, 17.99%,
—200 mesh, 75.4%, was continuously fed into a fluidized
burner substantially as illustrated in the drawing hav-
ing a lower internal diameter of 4 feet, 4 inches and
an upper diameter of 6 fest, 4 inches and an overall
height of about 30 feet, at the rate of about 24.0 net
tons per day. Primary air was fed up throuch the
grate 1mto a fluidized bed of cinder at the rate of 900
cubic feet per minute. Additional air was introduced
with core injection at the rate of 200 cubic feet per
minute making the total air fed to the fluidized bed at
the rate of 1100 cubic feet per minute. The fluidized
bed depth was maintained between 57-59”7 H,0. The
heating cycle was 1850° to 1900° F.—10 minutes aver-
age. 'The cooling cycle was 1200° to 1850° F.—_21%
minutes average. Cooling water was not added 1o the
bed during the heating cycle. Cooling water in an
amount of 3—4 gollons per minute was added to the bhed
during the cooling cycle. The gas stream released from
the burner contained about 12% SO.,.

The cinder discharge from the flnidized bed was 14.7
tons per day and contained 0.19% sulfur. The cinder
had the fcllowing screen analysis: --4 mesh, 1.6%, —4
mesh --5 mesh, 3.0%, —6 mesh +10 mesh, 10.9%, —14
mesh -+20 mesh, 12.4%, —20 mesh 128 mesh, 34.2%,
—28 mesh --35 mesh, 21.5%, —35 mesh ~+48 mesh,
7.0%, —48 mesh 65 mesh, 1.8%, —65 mesh +-100
mesh, 0.2%. Cinder separated from the dust collector
was at the rate of six tons per day and contained 0.62%
suifur. This cinder had the foliowing screen analysis:
—10 mesh +-14 mesh, .1%, ——14 mesh 120 mesh, .3%,
—20 mesh 128 mesh, .4%, -—28 mesh 35 mesh, .3%,

—35 mesh 448 mesh, .3%, —48 mesh 65

9,850,371
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—65 mesh 1-100 mesh, 2.9%, —100 mesh, 200 mesh,
19.0%, —200 mesh, 75.8%. |

- From the foregoing example it will be noted that 99%
of the ore feed was of a particle size finer than 48 mesh.
However 90% of the cinder dischargsed from the fluidized
bed was of a particle size larger than 48 mesh. Also, it
should be noted that almost 70% of the cinder was dis-
charged from the cinder bed and did not carry over
with the gases thereby greatly simplifying the task of
separating finely divided particles of cinder from the SO,
228 which is necessary before conversion into sulfuric
acid. |

Another example of carrying out the invention is by the
use of cooled recycled cinder dust for cyclic temperature
control. In this instance equipment arrangement shown in
the diagrammatic flow sheet was modified in that the dust-
laden gas passed through the waste heat boiler 22 ahead of
the collector 16 so that the dust was cocled to 800°-900°
. The dust collector cinder discharged into a storage bin
from which it was cyclically withdrawn at a controlled
rate and conveyed intc the fluid bed by means of an air
stream. The recycled dust inlet was about 90° distant bt
in the same plane as the ore feed. Pyrites ore feed analyz-
ing 48% sulfur and 48% iron and having the tollowing
screen analysis: —10 mesh 100 mesh, 0.7%, —100
mesh 200 mesh, 12.4% and -—200 mesh 86.9%, was
continucusly fed into the fluidized burner described in the
previous example at the rate of about 22.9 net tons per
day. ‘Primary air was fed up through the grate into the
fluidized bed of cinder at the rate of 850 cubic feet per
minute. Additional air was introduced with ore injec-
tion at the rate of 200 cubic feet per minute and continu-
ously through the recycled dust return line at the rate of
200 cubic feet per minute making total air fed to the
fluidized bed at the rate of 1250 cubic feet per minute.
‘The fluidized bed depth was maintained at about 55’ H.O.
The heating cycle was 1975° to 2025° F. —7v% minute
average. The cooling cycle during which recycled dust at
about 800° F. was fed to the bed at the rate of about 0.07
net ton per minuie or 0.175 net ton per 2% minute cycle
was 2025° F.to 1975° F. The gas stream released from
the burner contained about 14% SO, and 1% G,. The
cinder discharged from the fluid bed was 15.4 tons per
day, the theoretical amount of cinder equivalent to the
ore feed, and contained 0.18% S. The cinder had the
following screen analysis: -4 mesh none, —4 mesh
+10 mesh, 1.8%, -—10 mesh ~-14 mesh, 7.3%,
—14 mesh -4-20 mesh, 26.5%, —20 mesh 28 mesh,
24.3%, 428 mesh +35 mesh, 15.7%, —35 mesh
+48 mesh 11.0%, —48 mesh --65 mesh, 7.0%,
—65 mesh 100 mesh, 5.3%, —100 mesh 1.1%.
Fine cinder recycled through the system for cyclic cool-
ing of the bed contained 0.56% S and had the follow-
ing screen analysis: 65 mesh 2.0%, —65 mesh +100
mesh 4.0%, — 100 mesh 1200 mesh 22.0% , —200 mesh
72.0%. In this case substantially the entire amount of
ore feed was agglomerated as well as burned in the fuid
bed and discharged from the bed. Dust fed through the
system to effect cyclic cooling was collected and substan-
tiaily all recycled through the system.

Although certain preferred embodiments of the inven-
fien have been disclosed for purpose of illustration it will
be evident that varicus changes and mecdifications may be
made therein without departing from the scope and spirit
of the invention. |

We claim:

1. A process for roasting finely divided iron sulfide to
produce sulfur dioxide and simultaneously agelomerate the
iron sulfide to produce a cinder product considerably
coarser in size than the iron sulfide feed which COMpPrises
maintaining a fluidized bed of particles of low sulfur
cinder, feeding finely divided iron sulfide containing pre-
dominantly finely divided iron sulfide particles below a
200 mesh size into said fluidized bed at a pcint below the

1esh, 9%, 75 surface of said bed, roasting the iron sulfide by passing a
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stream of oxygen-containing gas through the fluidized bed

at a velocity sufficiently high o maintain the solids in -

the bed in the fluidized state, and cyclically varying the bed
temperature by causing the temperature of the fluidized
bed to rise to a point of incipient sintering, 1. €. a point
‘where slicht softening and agglomeration of the cinder
particles take place, and then cooling the bed to a point
below the cinder softening and agglomeration tempera-

" ture, i.e. below incipient sintering, and continuously re-

peating- said cyclic variation in bed temperature irom a

~ point of incipient sinter to a point below incipient sinter.

2. A process for roasting finely divided iron sulfide to

] |

10

produce sulfur dioxide and iron oxide cinder containing

less than 1% sulfur, and simultaneously agglomerating the
iron sulfide to produce a cinder product considerably

coarser in size than the iron sulfide feed which comprises

15

maintaining a Suidized bed of agelomerated particles of
low sulfur cinder, feeding the iron sulfide containing pre-

dominantly finely divided iron sulfide particles below a
200 mesh size into said fluidized bed at a point below
the surface of said bed, roasting the iron sulfide by pass-
- ing a stream of oxygen-containing gas through the fluid-

20

ized bed at a velocity sufficiently high to maintain' the

“solids in the bed in the fluidized state, and cyclically vary-
ing the bed temperature by causing the temperature
of the flnidized bed to rise to a point of incipient sintering,
1. e. a point where slight softening and agglomeration of
the cinder particles take place, within the range of about
1880-2100° F., and then cooling the bed about 25-100°
F. below the cinder softening and agglomeration tempera-
ture, i. €. below incipient sintering and continuously re-
~ peating said cyclic variations in bed temperature from a
point of incipient sinter to point below incipient sinter.

3. A process as claimed in claim 2 wherein cooled iron |

“oxide dust is introduced into the fluid bed to effect cooling
during each cycle. - - .
4. A process for roasting finely divided iron sulfide

- to produce sulfur dioxide and iron oxide cinder containing

less than 1% sulfur, and simultanecously agglomerating
the iron sulfide to produce a cinder product considerably
coarser in size than the iron sulfide feed which comprises

maintaining a fluidized bed of agglomerated particles of

- low sulfur cinder, feeding the iron sulfide containing pre-
dominantly finely divided iron sulfide particles below a

200 mesh size into said fluidized bed at a point below the -
surface of said bed, roasting the iron sulfide by passing a
stream of oxygen-containing gas through the fluidized bed

25

30

39

40

49

at a velocity sufficiently high to maintain the solids in -

the bed in the fluidized state, and cyclically varying the
bed temperature by causing the temperature of the fluid-
ized bed to rise to a point of incipient sintering, i. €. a
point ‘where slight softening and agglomeration of the

cinder particles take place, within the range of about 1900—
' 2050° F., and then cooling the bed about 530-70° F. below ,,

the cinder softening and agelomeration temperature, 1. €.

50

ot
o} |

glomeration .
ing by the introduction of a liquid in coniact with the

—mln. -

N | | 8 | |

below incipient sintering and continuously repeating said
cyclic variations in bed temperature from a point-of in-
cipient sinter to a point below incipient sinter, discharging
low sulfur cinder from said fluidized bed, releasing sulfur
dioxide gas containing suspended finely divided particlesof
cinder from the top ‘of said fluidized bed, separating the

finely divided particles of cinder from the sulfur dioxide

gas, and recycling separated finely divided particles -of
cinder to the fluidized bed.. B

5. A process for roasting finely divided iron sulfide ore
to produce sulfur dioxide and iron oxide cinder con-
taining less than 1% sulfur and simultaneously ag- |

‘glomerating the iron sulfide to produce a cinder product

considerably coarser in size than the iron feed which com-
prises maintaining a fluidized bed of agglomerate par-
ticles of low sulfur iron sulfide cinder consisting principal- -
ly of cinder ranging fro
feeding iron sulfide ore containing more than 50% of fine-
ly divided iron sulfide particles below a 200 mesh size
into said fluidized bed at a point below the surface of said
bed, roasting the iron sulfide by passing a stream of air
through the fluidized bed at a velocity sufficiently high |
to maintain the solids in the bed in the fluidized state, and
cyclically varying the bed temperature by causing the

temperature of the fluidized bed to rise to a point of in~

cipient sintering, i. e. a point where slight softening and
agolomeration of the cinder particles take place, within
the range of about 1900-2050" F., and then cooling the
bed about 50-70° F. below the cinder softening and ag-
temperature, i. e. below the incipient sinter-

fluidized bed, terminating the introduction of liquid there-
by causing the fluidized bed to again rise to a point of In-
cipient sintering, again introducing cooling liquid to cool
the fluidized bed to a point below incipient sintering and
continuously repeating said cyclic variations in bed tem-
perature from a point of incipient sinter to a point below
incipient sinter. |

6. A process

as claimed in claim 5 wherein the cooling
liquid employed 1s water and wherein the heating period
of each cycle is about 5-15 minutes and wherein said
heating period is approximately 2-6 times the cooling -
period of each cycle. | |
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