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7 Claims.

‘This invéntion is concerned- with the-produc-
tion of sulfur dioxide and partictilarly the-pro=
duction’ of  sulfur dioxide substantially free- of
sulfur trioxide, oxygen, and sulfur.

At the present- time sulfur dioxide is produced
by the buining of sulfur, H:S, or sulfide ores
stich-as'iron pyrites in g -sulfur burner employ-
ing air-of oxygen gs the oxidizihg agent: The
sulfur: burney is ordmarlly operated’ under con-
ditions- employing excess air. The gaseous prod-
uct emerging’ from the burner is therefore a
mixtiire-of SOz; S0z, Oz, sulfur and nitrogen.

In the burning of sulfur to produce SOz two

main problems are presented as follows:

’ A How to maintain at’ all times: the ratio of
air to’ sulfur at- the level theoretically required
for complete combustion of the sulfur exclusively
to S0z, and,

B. The -attainmeént- of complete oxidation' of
the sulfur to SOz

Even: if “A" were practically possible, oxida-
t1on oft the'sulfur would not' go ccmpletely ‘to SO
sificé someé of the oxygen would be consumed in
conversion of SOz to- SO3; some oxygen would be
récoveréd ~unchanged, and some . sulfur Would
accordmgly also appear in the' burner off-gas:
Even if an excess of air is used complete -oxida-
tion: of sulfur is'not assured. An analogy exists
in’' the combustion®of coal in the opération of a
steani ‘boiler.” The best modern: practme is-‘to
employ’about 15%- exeess air. However, even in
the- presence of such-an excess-of air ‘about 0 2%
to 0.39 of coal'is burneéd to CO only. The same
problem of incompleté combustion- exists in the
burmng of 'sulfur;

It-is oftentimes  desirable to produce a sulfur
dioxide gas free of contamingnts sueh as‘oxygen;
S§03; and-sulfur: For example, in'the production
of -alkali or-alkaline -earth bisulfites used in the
paper mdustry, o bisulfite free of sulfur and sul-

the paper: 1ndustry cannot tolerate appreciable

amonnts of free sulfurin the SO2 used to prepare'

blsulﬁte liquor: Thetefore excess oxygen in the
form"of air'is: employed in ‘the- burner to -insure
its absence dg far as’ poss1b1e
of excess air causes excessive N2 dilution of the
SOs"and the’ formation of" considerable’ amounts
of'SO5.- Under present practlce in the production
of bisulfite” liquors ' for "the paper mdustry, al-

Kaling ‘earth carbonates or hydrates are 1eacted‘
The

withi an SO: gas containing oxygen and SO0s.
latter lmpurmes when present in the SOz con-
sume: excessive ‘amounts of ‘base; resulting in

the formation of “alkaline edrth sulfate which’

It-is- known that

However, the use
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is not des1rable in the bisulfite solutlon In ad-
dition, the presence of SO3 gives rise td cof Tosion

problems Similar problems arise in the formas
tlon of alkali ulﬁtes and bisulfites ‘for virious
purposes.

This invention overcomes the above-niehtioned
dlﬁicultles by employmg control means which
act in the manner of a flywheel on thé com-
bustion zong thereby (1): compensating’ for-de- .
ficiencies and excesses of air furnished to the
combustlon zone, (2) - dssuring statistically- and
ohthe average a supply of the theoretical amoint
of ‘air thereto, and -(3) assuring the abserice of
unburned sulfur, free oxygen and SD; in the
final ‘SOz product stream.

It is an obJect of “this invention thereforé bo
produce sulfur d1ox1de free of sulfur, oxygen and
sulfur trioxide.

It is also an object of th1s 1nventxon to - pro-
vide & contlnuous method for- preparing  such
SOz by the burning of sulfur of sulfur contain-
1ng compounds

It is another obJect of this invention to prepare
sulfites and bisulfites free of sulfur; sulfates and
other oxidation and reaction’ products. : -

These and other objects of the invention’ will
be apparent from. the following description of
the invention.

According to this mvenmon pure SOz flee of
oxygen and sulfur contaminants may he ¢on-
tinuously prepared by (1) burning sulfur, hydro=
gen sulfide, or sulfur-containing ores, etc., with
air and/or oxygen and (2) passing the 1esu1t1ng
gaseous product containing SO2 contammated
with sulfur and/or oxygen and SOi through a
purification zone' éontaining a mixture of FezOi
and Fez03, which, actifig in the manner of a fly-
wheel, balances otit-the positive or negative devi-
ations from the. theoretical in the ratio of air.to
sulfilr supplied to the sulfur burner, preferably
combined with (3) controlling' the amount of air
and/or oxygen fed to the burner according’to
thé state of ox1datlon of the material in the
purlﬁcatlon zone The mixture” of 'iron oxides
employed should preferably contam not’ sub-
stantlally more than 90; weight per cent Fezoa
and 10’ weight pet cent FesO«; or not substantial=
ly more than 90 weight ‘per cent Pe30s and 10
welght per cent Fex03. The preferred mlxture
is’a 5050 weight per cent mixture of these ox1des
The. presence of Fe:0s is necessary to assure the‘
ox1dat10n of any sulfur to. SOz, while'the presence
of" F6304 is necessary to absorb any oxygen 01“
to deconipose-any SOz 'The pure’ oxides or ores
rich in the oxides may be employed. The ma<




2,608,467

3

terial should be maintained in a dry state and
preferably in a finely-divided condition. If a
50-50 weight per cent mixture of the two oxides
is employed, a bed of the powdered mixture four
feet deep will exert a satisfactory flywheel action
of the type described above on a sulfur burner
effluent containing an excess of as much as 10
per cent oxygen or sulfur even for as long as one
hour to produce a satisfactory product gas.

In order to maintain the sulfur dioxide product
from the sulfur burner free of Oz, SO2, and sulfur,
the amount of air or oxygen fed to the burner is
controlled according to the state of oxidation
of the material in the purification zone. If too
high an oxidation rate of FesOs to Fe20s3 is oc-
curring in the purification zone, this is an in-
dication of the presence of excessive amounts of
02 and S0s, and the amount of air to the burner
is cut down. If the Fe20s in the purification zone
is being too rapidly reduced to FesOs it is an
indication of the presence of excess sulfur re-
sulting from incomplete combustion, and more
air therefore is admitted to the burner.

The state of oxidation of the oxide in the puri-
fication zone may be determined: (1) by
sampling and analyzing the gases which have
passed through the bed of oxides in the purifica-
tion zone, (2) by measuring the magnetic
strength of the iron oxides present in the bed, (3)
by withdrawing a portion of the iron oxides from
the purification zone into a separate vessel, blow-
ing preheated air through the withdrawn oxides
to maintain satisfactory reaction and measuring
the increase in temperature imparted to the air
due to the exothermic heat effect of the oxida-
tion of FesO4, or, (4) by measuring the increase
in temperature of the gas after passing through
the main bed of oxides in the purification zone
itself.

Automatic controls either electric, magnetic
or otherwise may be set up to govern the admis-
sion of air to the sulfur burner depending upon
the state of oxidation of the iron oxide in the
purification zone.

Reactions occurring in the purification zone
are as follows:

1 " 6Fex03+S-4Fe3044-S02

This reaction is extremely rapid even at tem-
peratures as low as 750° C.

2 . 4Fe304-+02—>6Fe203

This reaction is rapid at temperatures in the
neighborhood of 750° C.. or above and proceeds
smoothly even at lower temperatures.

3 . 2Fe3044-8503~>3Fe203+4-S02 (rapid) '
4 . Pe304-}-5S->3FeS-12802
5 10FezOs+FeS—>7FesO4+SOZ

This reaction is rapid and quantitative. Neither
S0s3 nor sulfur is formed. The reaction starts at
750° C., goes well at 800° C. and very fast at
900° C. This reaction is catalyzed by SO2. If &
reaction vessel containing a mixture of Fe203 and
FesS is fluidized with SOs, the reaction goes ap-
proximately thirty times as fast as with nitrogen
at a temperature of 800° C. However, at 900° C.
the reaction is very rapid even when fluidized
with nitrogen.

Both reactions 4 and 5 are undesired but do
oceur locally at specific points in the bed. The
bed must be deep enough so that reaction 5 elim-~
inates FeS from reaction 4. Fortunately, the
presence of SO2 very greatly accelerates reac-
tion 5.
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The equations demonstrate that when eéxeess
sulfur is present the condition is remedied by re-
actions according to equations 1, 4 and 5. When
excess oxygen or SOs are present, the situation is
corrected by reactions according to equations 2
and 3.

FeS and FesOs4 are relatively unreactive in the
presence of each other and reaction apparently
does not take place even at 800° C.

Unfortunately, FeS reacts with SOz at the
temperatures required for this process to form
Fe3O4 and elementary sulfur vapor. The reac-
tion goes only to a small extent, but in the
absence of Fe20s3 elementary sulfur vapor eannot
be completely removed from the gas. Appre-
ciable formation of FeS in the bed should be
avoided, which is equivalent to saying that the
reduction of the iron oxide should not go below
the Fe3O4 stage.

‘While it is seen therefore that at one time air
is supplied to the burner in excess of that re-
quired to convert the sulfur to SOz, and at other
times air is supplied in amounts insufficient to
convert the sulfur to SOz, nevertheless, it will be
understood from the process outlined that, sta-
tistically, the amount of oxygen fed té the sys-
tem overall is on the average the theoretical
amount required to convert the sulfur to SOsz.

The manner in which the present process is
carried out will be fully understood from the
following description when read with reference to
the accompanying drawing which is a semidia-
grammatic view in sectional elevation of one type
of apparatus suitable for the purpose.

Referring {o the drawing, numeral { represents
a sulfur burner in which a gas rich in SOz is
produced. In the burner the sulfur dioxide may
be made from iron pyrites, but other sourcesg such
as sulfur, hydrogen sulfide, spent oxide from gas
works, and flue gases produced in ore smelting
may be employed. The type of burner used varies
with the material being burnt. Ordinary com-
mercial burners may be employed.  Fineély divided
materials demand the use of special furnaces fed
with stirrers, the purpose of which is to con-
stantly expose fresh surfaces of the burning ma-
terial to the air or oxidizing agent. In this re-
gard, numeral 2 represents a source of supply
of sulfur fed to the burner while air or other gas
containing oxygen is added to the burner via line
3. The gaseous materials may pass from the
burner via line 4 to a secondary clean-up zone 5
in whieh any unburned sulfur is removed, etc.,
but the necessity of such a zone is eliminated or
greatly reduced by the process of this invention.
The hot gaseous SOz containing oxygen, sulfur,
and SOs, among other impurities, is removed via
line 6. Since prior to this invention the burner
has been ordinarily operated with excess air. (e. g.
15 % excess) in order to accomplish the most com-
plete removal of sulfur, excess oxygen and SOs:
have always appeared in the SOz stream. In the
practice of this invention an excess of air is fed
to the burner alternately with a deficiency of air
to average out to the theoretical, the flywheel
action of the purification zone supplying the nec-
essary balance. The hot SOz gaseoils stream
leaves the burner at approximately 800° C., and,.
if desired the temperature may be adjusted in
heat exchanger 11. The hot gaseous stream is
then led into purification zone 1. Purification
zone T containg a bed 8 of oxides of iron, pref-
erably a 50-50 weight per cent mixture of FeaOs3
and FesO« The oxides of iron may consist of the
pure oxides, ores rich in the respective iron oxides,
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etc. Itis ‘sound pract1ce to- have the irori oxides
‘rn1xtu1e contain between 10% and 90% by welght
‘of Fe»03 and béetween 90% and 10% by weight of
Pe30y; This preferable to maintain the iron oxides
‘at a 50-50 welght per cent. m1xture “The tem-
‘perature maintained in the bed lies between 700°
"and 1000° C., preferably 850°t0:900° C. The thick-
]ness of the bed depends upon ‘operating condi-
‘tlons. "A thin bed may be employed whereby the

‘hmrt‘ thereof is umfmm gas-solids ‘contact With- 1’

‘out channelmg A thick bed may be employed
but the Teight of the bed is limited by the in-
crease in pressure drop. The hot gaseous S0z

contammg the impurities’ descnbed is allowed to ‘
‘enter the bottom of the' purlﬁcatron zone 1" at1s

‘Such-a rate as will produce the so-called “ﬂmdlz—
‘ing” éffect in zone 1, that is, w1ll make conditions
uniform throughout the bed The bed is fluid-
'1zed,1n ‘order to ‘avoid channehng and overheat-
il Of the bed &b the bottom thereof. The'pres-
‘sure’ .on the bed may be substantlally that em-
:ployed on the burner In ‘the bed any oxygen or
303 fedets at a ramd rate ‘'with the lower iron
oxrde Fé&304, gecording to the equations prevmus—

1y outlined. Constant changes will 6ceur.in the 2

.composmon of the iron ox1de during the passage
"of the gas dependmg upon the sulfur, oxygen, and
‘jSOs content of the gas... As prev1ously explamed
it. may be poss1b1e for the entire bed to be con-
-verted on the one extreme entirely to FesOs, and
on the other extreme to FezO:; I—Iowever ‘the
state of the bed is prefer ably controlled to main-
‘tam at all times an iron oxide or mixture of iron
oxides .at least 10% by weight.of which is in a

state of oxidation below FezOs, and.at least. _10% :

‘hy weight of which is.in a state of oxidation above
Fe:O«. The-amount of air fed to the combustion
zone - is controlled,: therefore, -according: to the
. state of oxidation determined. in the-bed. -Sta-
tistically, the amount of .oxygen fed: to-the sys-
tem is on-the average-the theoretical amount re-
iquired to'convert the sulfur-to:SO:... The:appear-
rance of too-great a quantity of Fe:0s in-the bed
is indicative of excessive: oxidation 'of the:iron
oxide ‘due -to oxygen and SOs contained -in the
.gaseous stream - entering the purification zone;
therefore, the :amount of air being supplied to-the
Jburner is-decreased in the mannetr outlined above
‘80 "a§ to compensate for the excess by a corre-

‘sponding: air deficiency and to balance ‘the aver-"

-age feed to theoretical.  On the other hand, the
sappearance of excessive amounts of FesOs or any
4ron:compound: of :lower state of oxidation is.an
-indication  of —excessive:sulfur in  the 'gaseous
‘stream: due to incomplete combustion; therefore,
.the amount of air.fed -to the combustion zone
‘is raccordingly .increased. - In this manner, the
purification zone .exerts .a ﬂywhee1 effect on the
~combustion zone.

‘The iron oxide in the pur1ﬁcat10n zone is pref-
.erably -in -a finely divided condition. :Material
_that - will -substantially. pass through 100 mesh
screen is. desirable.  However, material of-200.to
400 mesh may -also be employed.. ;Within the

purification zone, the oxide bed is maintained in "

a state of turbulence by means of the fluidizing
action of the gas entering the bed. .In this man-
_"ner localized overheating is avoided -and. uni-
«form conditions are produced throughout the bed.
: Sulfur dioxide, free of oxygen, sulfur and SOz,
"1s removed ovelhead from the pur1ﬁcat10n zone
via line |1, after which it is cooled and stored.
N1trogen is the chief contamlnant of the purified
SOz

As prevmusly related, the state of  oxidation
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‘(th ox1dat1on of the Feso4

‘Main -unit.
‘_the air blowing of this side stréeam ‘can be'eh=
"larged in -size, §till serving ‘the ‘same purpose

‘is fed to the burmer,
"of’ 0xidation in‘the bed of tHe purlﬁcatl

f‘of""he ox1de m the bed in the purlﬁcatl

ﬁ-punﬁcatlon zone' as a-side stream blow it “w1th
alr preheated sufﬁmently to mamtam sat1sfac-

Which - o6cirs as the exothe1m1c ‘Heat- eff
Thzs tempe

“-ox1des ‘in the punﬁcatlon bed The 51de str‘eam )
‘withdrawa] is an excellent ‘method, ‘of control ‘to

keep the desired Tatio of- FeoOs to P04 in the
If desired, the vessel employed in

bub  containing -a-considérable Teservoir of* ox1de
substantially fully oxidized to FexOs. Thie‘pres-

“gnce ‘of ‘this reservoir of Fea0s is advantageous
in the event ‘that, due ‘1o madvertence, ‘the

oxygen ‘eontent - of ‘the ‘oxides in’ the '‘main: bed

‘in‘‘the purlﬁca,txon zone becomes ‘so small that

sulfur - vapor appears in ‘the “outlet” gas.

freserve bed of Fe:0: in the auxiliaty “vessel can

be’ employed ‘for almost mstantaneous correctlon
of this situation. ‘As'stated Bove,‘if' the oxygen

‘content ‘becoines “too high ‘arid ‘oxygen appears
‘in ‘the “outlet gas’ from the pur1ﬁcat10n Zone,
‘one can cut down the okygen supply to the sulfur

burner to- '3 ”point ‘where* it 'is assu1ed_ly 1nsuﬂi-

;01ent andthe sﬂ;uatmn will: corréect itself:

An alternative for" assurmg the oxrdatlon con-

“trol fs that it'is possible to " operate He “byrner

under constatit ‘conditions whereby ekcess sulfur»
and-to control

by* olrculatmg thereto a stream of FezOz t
up the' oxygen’ deﬁc1ency ‘ X
AL atmospherrc pressure,: approxnnately
ft. of “cross ‘section in ‘the ‘fluidized purlﬁcatlon
unit are’ requlred for each ton of sulfur birtied
with air per day.: 100 Ibs, ‘of 50-—50 mrxture of
powdered FesOs-anid Fe:03' per $q: ft ‘il ‘ain-
tain ‘the required purification for one hour in
the purlﬁcatlon zone “in " the présence of ~10%

‘excess sulfur or oxygen.  To- maintfin this puri-

fication, only:3to-5 ft. depth- of ‘bed, dense-phase,

is required. -The bed dépth’ to-obtain Satisfac-

tory-control is so-shallow that particular-atten-
tion should be paid 'to ‘ihsure uniform’ pressure
drop across theigrid, and- theleby mamtam Uni-~

‘form distribution. ‘The ‘presstire ‘dv6p ‘throtigh

the grid should be a coxi‘siderable fraction¢f that
through the bed itself. ' The  -pressufe 'diop

through the bed can be less than 1.5 mches of

mercury.

-Th 'the event that: the *Soz is' to be émployed
for 'the-production of bisulfite liquor for use'in
the paper industry,” the ‘gaseous ‘SOz ‘imay ‘be

‘withdrawn vialine {1 and -bubbled into a solu-
‘tion of calcium carbonate or a slirry of-lme

entering absorption zone {2 via line (3. The

bisulfite liquor, free of sulfate, is removed from

absorption zone {2 via line ‘i4. -
During the ‘purification -6f the ‘SO2 stredm in

‘the vessel 1, it may be désirable ‘to ddd amoiints
“of ‘oxygen to the gaseous stream -in ‘addition to
"that introduced -into the ‘stream via:thecom-
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bustion zone. In this event air or oxygen may
be introduced into-the system at various points
such .as through lines 15 and 16. On occasion
this can-be useful for correcting the tempera-
ture level of the bed. That point. might also be
employed for the introduction of sulfur vapor in
the event that the oxidation gets out of control
.due to the presence of excessive omdlzmg agent.
However, under proper operating conditions the
behavior of the iron oxide bed itself is. used
'eﬁimently to-control the amount of air entering
‘the sulfur burner. When the pure SOz stream is
‘employed to prepare bisulfite liquor, considerable
having in caleium or other base occurs. 'The
broduct is free of sulfate which would normally
‘consume additional amounts of base material,
and which is likewise undesirable in the bisulfite
liquor. The presence of SOz normally found in
the gaseous SO: likewise produces corrosion
Jbroblems which are hereby avoided.

It will be understood that the process outlined
s but one modification of the invention, and
numerous modifications will occur to those skilled
in the art without departing from the spirit of
the invention.

For example, solid systems other than FesOz—
‘FesO4+ may be employed.  However, it is neces-
sary that the system employed possess an equiv-
alent or better oxidation-reduction potential
than the FeO3—Fe30s system. It is essential
that there be used a solid phase capable of oxida~
tion by Oz or SOs3 to a second solid phase which
in turn is capable of reduction by sulfur to the
first solid phase, the oxidation-reduction poten-
tials of the two solids in combination being such
‘that reduction of SO; or Oz by the first solid and
oxidation of S to SOz by the second. solid are
both substantially quantitative. Other suitable
systems are copper oxide-copper; MnO and its
air oxidation products at the temperature level
.n ‘question; certain spinels; molten salts, ete.
Mixtures of agents thus deseribed function satis-
factorily. The copper oxide-copper system is not
preferred since it-requires- a fluidizing . carrier
such as silica gel. Also, during a period of in-
sufficient air supply, it tends to accumulate sul-
ful in the bed, thereby converting the copper to
copper sulfide. Due to the presence of the carrier
a substantially higher pressure drop is required
for the same protective capacity.

It. should be noted that even the system
Pe30s—FeS may be employed if one can tolerate
an SOz gas containing about 1%. to 2% of sulfur
vapor. However, the system does not quite pos-
sess the necessary oxidation potentials to oxidize
the sulfur sufficiently -quantitatively to produce
an SQgz stream entirely free of sulfur.

‘While separate zones have been described for
the SOz production and purification, certain ad-
vantages may be achieved by employing the
purification zone simultaneously as a sulfur
burner by supplying sulfur and oxygen to the
purification zone.

Having outlined the invention in a manner
that it may be carried out by those skilled in the
art, what is claimed as new and useful is:

1. A process for the continuous production of
sulfur dioxide substantially free of sulfur,
oxygen, and sulfur trioxide, which comprises
continuously burning sulfur in a combustion zone
with - an oxygen-containing gas, whereby a
gaseous mixture of sulfur dioxide containing at
least one impurity selected from the group. con-
sisting of sulfur, oxygen, and sulfur trioxide is
produced, passing the impure gaseous sulfur di-
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-oxide into a purification zone containing finely-

divided iron oxide at least 10 per cent by weight
of which is in a state of oxidation of Fex03, and
at least 10 per cent by weight of which is in a
state of oxidation of Fe3Os, maintaining a tem-
perature of 700° C. to 1000° C. in the purification
zone, controlling the amount of an oxygen-con-

taining gas fed to the combustion zone to main-

tain the iron oxide in the purification zone in
said required state of oxidation and recovering
from the purification zone gaseous sulfur dioxide
substantlally free of sulfur, oxygen, and sulfur
trioxide.

2. A'process according to claim 1 in which the
iron oxide bed is ‘a bed containing 50 weight per

cent Fe203 and 50 weight per cent FesOs, and in

which the oxygen-containing gas is supplied to
thé combustion zone in the form of air.

3. A process for the continuous production of
sulfur dioxide substantially free of sulfur, oxygen,
and sulfur trioxide, which comprises burning
hydrogen sulfide in a combustion zone with an
oxygen-containing gas, whereby a gaseous mix-
ture of sulfur dioxide containing at least one
impurity selected from the group consisting of
sulfur, hydrogen sulfide, oxygen, and sulfur tri-
oxide is produced, passing the impure gaseous
sulfur dioxide into a purification zone containing
finely-divided iron oxide, at least 10 per cent by
weight of which is in a state of oxidation below
Fe203, and at least 10 per cent by weight of which
is in 'a state of oxidation above Fe3Q4, maintain-
ing a temperature of 700° C. to 1000° C. in the
purification zone, controlling the amount of an
oxygen-containing gas fed to the combustion
zone to maintain the iron oxide in the purifica-
tion zone in said required state of oxidation and
recovering from the purification zone gaseous
sulfur dioxide substantially free of sulfur, hydro-
gen sulfide, oxygen, and sulfur trioxide.

4. A process according to claim 3 in which the
iron oxide bed is a bed containing 50 weight per
cent Fe:03 and 50 weight per cent-Fe:Os, and
in which the oxygen-containing gas is supplied
to the combustion zone in the form: of air.

5. A process. for the continuous production of
sulfur dioxide substantially free of sulfur, oxygen,
and sulfur trioxide, which comprises continu-
ously burning iron pyrites in a combustion zone
with an oxygen-containing gas, whereby a
gaseous mixture of sulfur dioxide containing at
least oné impurity selected from the group con-
sisting of sulfur, oxygen, and sulfur trioxide is
produced, passing the impure gaseous sulfur di-
oxide into a purification zone containing finely-

-divided iron oxide at least 10 per cent by weight

of which is in a state of oxidation below Fe20s,
and at least 10 per cent by weight of whieh is in
state of oxidation above Fe3O4, maintaining a
temperature of 700° C. to 1000° C. in the purifica-
tion zone, controlling the amount of an oxygen-
containing gas fed to the combustion zone to
maintain the iron oxide in said purification zone
in the required state of oxidation and recovering
from the purification zone gaseous sulfur dioxide
substantially free of sulfur, oxygen, and sulfur
trioxide,.
6. A process accordihg to claim 5 in which the
bed of iron oxide is a bed containing 50 weight
per cent Fe203 and 50 weight per cent FezOs, and

-in- which the oxygen- contalmng gas is supplied

to the combustion zone in the form of air.

7. A process for the production of sulfur di-
oxide substantially free of sulfur, oxygen and
sulfur trioxide which comprises burmng a sulfur-
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containing material in a combustion zone with
an oxygen-containing gas whereby a gaseous
mixture of sulfur dioxide containing at least one
impurity selected from the group consisting of
sulfur, oxygen, and sulfur trioxide is produced,
passing the impure gaseous sulfur dioxide info a
purification zone containing finely divided iron
oxide, at least 10% by weight of which is in a
state of oxidation of Pe20s, and at least 10% by
weight of which is in the state of oxidation of
Fe3Q4, maintaining a temperature of 700° C. to
1000° C, in the purification zone, controlling the
amount of oxygen-containing gas fed to the
combustion zone to maintain the iron oxide in
the purification zone in said required state of
oxidation and recovering from the purification
zone gaseous sulfur dioxide substantially free of
sulfur, oxygen, and sulfur trioxide.

WARREN K. LEWIS.
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