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KETHEOD OF PRODUCING SULTHUR TRIOXIDE

The pressot invention relates to procsssing sulphurous
gases and more particularly to a method o2 producing sulphur
trioxide. . S : .

Eoown in the art _aire nethods of producing sulphur triosx-
ide by pxidation of sulphur diaxiae with subsequent produc-
tion of sulphuric zcid. Thess methods are periormed im con-
tact appasratus with several (most frequently with 4 or 5) .
zdiabatic beds of z cabalyst-snd with buil%=in or saparatas
heat-exchangers between the beds, The initial gas antars %she’
contact zpparatus at'a'temperature oL 20-100°C and is heasted
in “H..heat-eichangars by the reactsd gas up %o the tempera-.
Turs of the beginning of the reaction on the £irst catalyst
bed equal fo 390.440°C, The most intznsive oxidation takes
place on {the 2irst bed whera the degree of conversion rsaches
0.7-0.8 and the gas léaving the catalysy has a tamperature of
sbout 600°C. The temperature condiviong in the =2pparatus on
all catalyst beds 1s kspt constant. The known methods are ussd
for oxidizing gasas with a2 sulphur dipxide contens 0L 7.5=12
vol.%, thess gases being. obtained sithaer by buraing elemental
sulphur or by reasting sulphur-containing ores. ("Spravochnik
Sernokislotchika™ published in 1971, "Ehimiya" Moscow, p.481).

Implementation of such known methods requires complex
coatact. apparatus., The known methods also make possible %ha
preduction of sulphur tripzide {rom wastas zases, for instarnce,
in non-ferrous metallurgy, wi%h the sulphur dioxide consent
in them of 3.5-7.0 vol.%, the surface ares of begt-exchzngars
in contact apparatus beins considerably increased,

For oxidation of gases with Sulpbur dioxide conient
less than 3.5 vol.% consbtant heat supply is reguired, for
which purpose mazut or natoral za2s is used as s fuel.

Gases with : .. Sulphur dioxide content lesgs than 2.0-2.5
vol.% are mostly no% prncesséd, since the process becomes
Goeconomical and the gases are discharged into the etoosphers,
thus_contamiuatigg and poisoning the eﬁvironmeut.
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Gases containing more than 12 vol.% of sulphur
dioxide are not processed on conventional catalysts
because of high and prolonged overheating aof the
catalyst in the reaction zone (above GSDDC).

It is partically impossible to process by the
known methods, without recourse to special measures,
waste gases with a variable content of sulphur dioxide
in non-ferrous metallurgy when the content varies
during short periods of time. It follows from the above
that the known methods are technologically complicated
and do not allow the processing of gases with low,
variable, and high content of sulphur dioxide within
a wide range of concentrations Soth constant and variable
with time.

The present invention provides a method of producing
sulphur trioxide by oxidizing sulphur dioxide, the initial
reaction mixture comprising from G.6 to 15% by volume
sulphur dioxide, comprising introducing the said initial
reaction mixture having a temperature of from 20 to 200°C
into a stationary catalyst bed, part ef the said catalyst
bed- having a maximum temperature of from 350 to GOOOC, and
either thanging the direction of reaction mixture admission
every 10 to 200 minutes by reversing the direction of the
inflow of initial reaction mixture in the catalyst bed ar
varying the temperature of the initial reaction mixture
cyclically before the catalyst bed from é minimum of 20 to
200°C to a maximum of 350 to 600°C over a period of 10

to 200 minutes.
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The method according to the invention of producing
sulphur trioxide will-have high technical and economic
characteristics and make it possible To process gases
having a composition either constant or varying with time
with a sulphur dioxide content of 0.6 %o 15.0 vol.%.

Carrying out the method according to the invention
ailows for using simple and cheap contact apparatus of
enhanced reliability and decreasing their metal capacity
10-20 times as compared with the known ones. In addition,
it becomes possible to process gases with a sulphur
dioxide content in a wide ranéé of concentratlons both
constant and varying with time. Thus, for insgtance,
gases containing 0.6 — 2.5 vol.% of sulphur dioxide,

usually discharged into the atmosphere,
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cat be processed without additional heat supply. It is ex—
pedient to carry out such method of oxidation at any low
initial tempsratures when ths sulpbur dipxide content in the
reaction mixture varies with tims from 0.6 to 5% or from
2 to 9 vol.%. S o

Here and heregrtgr " the. ternm "initial PegC-
tiorn mixturev is used %o denote the g23s8 2t the input of the

" contact apparatus and a% the input- to the reaction zone,
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including the vnrescted sulphur dipxide; the %erm "reaction
mixture™ is used %o denote gases containing both selphur
dioxide and sulphur trioxide, residing in the regiopns o?
the beginninz and end of the chemical reaction; the term

" ~reacted reaction mixture" is used to denotes gases at the
oﬁtlet from the reaction zone and contact ‘zpparatus angd
containing, predominantly, sulphur trioxide,

'The method is preferably acedmplished in the, Tollowing
way. An initial reaction mixture with sulphur dioxide
content of 1.0 or 10 vol.% is fed at 20°C onto the catalyst
heated up to 500°C. The temperature of the mixture rises be-
cause oI direct contact with the catalyst ard at 550°C the
reaction of oxidation tegins. The part of the catialy st lpcaj~
ed at the input of the initial reaction mixture is cooled down
to the temperaturs of the mixturs, thus pPlaying the role
of 2 regenerative hest-exchanger, As a2 result of such mecha-
nism of heat transfar al@hg the catalyst bed, a moving heat.
front (reaction zone) arises whpse temperatiure profile is
determined by the initial concentrztipn of sulphur dioxide
and other parametars,

In order %p keep the moving heat front of the reaction
within the cetalyst bed, it is Becessary to reverse perindical-
ly the direction of the movement of +the inifial rsaction mixitg~

‘re during, say, 60 minubes, The cooling of that part of the Cca=-

talyst begins which ig adjzcent to the input of the initial
reaction mixture and the heat ffont reverses its direction,
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Approprizts choice of a numbar of technolozical parameters
(linear velocity, switching-over time, etc.) eliminates prol-
onged'overhgating of the catalyst when gases with a2 high com-
tent of sulphur dioxide (up to 15 vol, %) are processed and en-
5 surea an intensive course of the chemical reaction when pro-
cessing gases ylth ' sulphur dipxide content as low as
0.6 t0 2.5 vol.%. _ T :
The me t h o d. eliminates +the use of heat-exchangers
or additional heat sources for heating the initial reaction
' 10 mixture since the catalyst bed itself acts as regenerativs’
heat-exchangers, heating the initial reaction nmixture and -
cooling the reacted mixture. . A temperature regime close to
a theoretical one 1is established thus ensuring a high
degree of sulphur dioxide coaversion into trlodea in one
" 15 catalyst bed.
The second variant of realizing the method
can be performed in a catalyst hed when the tempsrature
of the *.. reactlon mixture periodically changes from
20-200° . o 350-600°C. If the . reaction mixture eutering
20 the catalyst bed has a high temperature (for instance, 420°C),
the temperaturs profile is formed at the initial part of the
catalyst bed where the chemical transformation tzkes place, -
4 decrease of the temperature of the : mixture %o mini-
mum values (for instance, 20°C) cools down the catalyst adjac-~ .
25 eut Yo the input. A heat front is formed in the bed whick mov-
es %o the pulput and chemical transformation takes place in

this front. . When the heat front is closes %o
the output of the reaction mixture from the catalyst bed, the -
temperature of the - reaction mixture is raiked again

30 up %o meximum and the region of high temperatures is ‘formed .-
on the initial part of the catalyst bed where chemical %rans—
Tormation takes place. Then the initial temperaturé is lowered
again and in the catalyst bed a heat front re-~appears instead
of that which has just le£t the bed. Such a method of oxidiz~

35 ing sulphur dioxide in'the catalyst bad favours %he formation
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of a temperature profile close, on the average, to
theoretical thus ensuring a degree of conversion of
sulphur dioxide into trioxide up To 0.58 in one catalyst
bed. .

The invention will be further described, by way of
example only, with reference to the accompanying draw-
ings, in which Figures 1,2 and 3 illustrate respective
embodiments of the method of the invention.

Figure 1 shows the oxidation of the initial
reaction mixture in omne catalyst bed. The inifial’
reaction mixture with a sulphur dioxide content of 3.5
vol.% is fed at 20°C on the catalyst A pre-heated up to
500°C; the direction of the delivery is shown by solid
arrows. In this case gates 2 are opened and valves 3
are clogsed. Direct contact with the catalyst raises the
temperature of the initial reaction mixbture up to 350°C,
which corresponds to the temperafure of the beginning of
the reaction. As a resultd, a heat front 24 arises along
the catalyst bed; in 60 minutes this front occupies the
position a,. Ahead of the heat front,» which moves in
the direction of filtration, a zone of the catalyst
appears cooled to a temperature of the initial reaction
nixture (20°C). In 60 minutes valves 2 and 3 are switch-
ed over simultaneously and the initial reactioﬁ.mixture
reverses the direction of its movement (dashed arrow),

The reaction front a, moves in an opposite direction and




7

- in 60 minutes occupies the position 2q- Affer this a

complete cycle equal to 120 minubes repeats which
provides a continuous output of the reacted reaction
mixture from the catalyst bed.

5 It is seen from Figure 1 that, upon moving the heat
from "a" between positions a, and ans there are catalyst _
zones ahead and behind the front which do not participate -
in the chemical reacticn but play the role of regenera-
tive heat-exchangers heabing the initial reaction mixbture

10 with a temperature of 20°C to the temperature correspond-
ing to the beginning of the reaction and cooling the
reacted reaction mixbture ab the expense of transfer of

the reaction heat to the catalyst cooled to 20°C.
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Fig. 2 illustrates the oxidation scheme which is resgli-
zed when the temperature of the.reaction mixture changes
from 20-200°to 350-600°C during 10-200 minutes. The initial -

. reaction mixture is fed into the catalyst bed in one direc-

tion. In the catalyst divided into two ec_:.,mszl'part:s-._:&.1 and 4,
the heat front of the reaction periocdically moves from
position a, to s and then according to the scheme 25=84=35~
—8q =853, etc. The movement of the heat front is performed
by alternating switch over of the vélves 1-6. The reacted
reaction mixture is removed from.the catalyst bed in the
direction pointed by the arrows. For instance, the initial
reaction mixture with a sulphur dioxidecontent of § vol.% znd
a temperature of 70°C is deliveréd to the catalyst A1 pre~
~beated to 500°C in the direction indicated by solid arrows.
The heat front thus arising begins 4o 'move from the position
a, to aé. The gates 1, 3 and 5 are opensd whereas 2,_4 and
6 are closed. In 100 minubtes (duration of semi-cycle)

The reaction mixture with a temperature 500°C passes into

& non~heated part A, of the bed. At this instant the

1, Z sates become closed, the gate 2 becomes opensd and the
initial reaction mixture with a temperature of 70°C is

fed into the part A2 of the catalyst bed. When tgs gates 1,
3 are completely closed and gate 2 is completely opened,

the gates 4, 5 and 6 begin to operate simultaneously. The
gate 5 becomes closed and gates 4, 6 become opened; the
reacted reaction mixture from the part A, of the bed is

fed in%o part A1 and removed from the catalyst (dashed
arrows). When the heat front passes from the position a,
to the position ag-and vice versa both in upper and low
zones of the parts A1 and AZ’ the temperature in the zones
rises from 70°C to maximum 600°C amd lowers from 600°C +o
70°C. The mechanism of the movement of the heat front along
the catalyst bed with an adternating formation of hot apd
cold zonmes of the catalyst, which play the role of heat-
-exchangers, is similar to that shown in Fig. 1. The suc-
cessive switching over of the gates 1-6 ensures a continuous
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movemeny of the heat front according to the scheme a4~8o=24~35

and so on in one direction and, consequently, a continuous

removal of the Teacted reaction mixture from the catalyst bed.
. ¥ig. 3 1llustrates one more. scheme of oxidation which

is also realized upon changing the temperature of the mixture

from 20-200°" to 350-600°C during 10-200 minutes. The initial

reaction mizture is fed into a catalyst bed, divided into two

upequal parts A, and A., periodically in -two directions.
: ¢ 1
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The part 52 of the bed gserves as a "primer" of the main bed Aq.
the temperature of the mixture entering the part 4y is perio-
dically changed. For instance, an initial reaction mixture
with a sulphur dioxidecontentof 0.6 vol.% at a temperature
200°C is fed eon the catalyet Aq and Ag pre-heated up to 500°C
in the direction shown by the arrows (Fig. %a). In each part
A, and 4, two heat fronmts arise (2, and b,) which begin to
move in opposite directions. The gate 4 is closed and the

gate 3 is opened; the gate 2 is opered incompletely thus
controlling a slow movement of the heat front b1 with respect'
to the movement of aqe In 60 minutes the heat fromts occupy
positions a, and b, (Fig. 3b) after which the gabes 2 and 3
become closed and the gate 1 becomes opened and the initial

" reaction mixture is delivered in the direction shown by arrows.

25

20

35

Sulphur dioxide contained in the initial reaction mixture
oxidizes in the reaction zone by. Since no sulphur dioxide
enters zone sy the reaction in sald zone does not take

place and the heat front a, removes from tke bed. In 10 minutes
the heat front b2 cccuples the position shown ir Fig. 3%a and
splits into two heat fronts a4 and b,. In this position the
gates 1, 2-and 3 are switched over and. the cycle, whose
duration is 70 minutes, repeats. In front of the part 4,4

of the catalyst bed, where the mixture enters the catalyst,

the temperature of the catalyst is pericdically (each 70
winutes) changed from 200° . %o 350-600°C. Successive switching
over of the gates 1, 2 and 3 provides a pulse arising and
damping of the heat front aqkwhich ensures a continuous Temoval
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of the reacted reaction mixture from the catalyst bed.

The part A2 of the catalyst periodically acts as a "primer®™.

Example 1.
An initial reactlon mixture formed during combustion
of sulphur and comsisting of 10.5 vol. % of sulphur dioxide,
10.5 vol.% of oxygen, and 79 vol.%. of nitrogen is fed
into a contact apparatus with ore adiabatic catalyst bed
(Fig. 1). The composition of the catalyst is as follows (wt %)

V. 05 6-9
K20 10-16

8-12
Support 8102 the balance.

The temperature of the initial reaction mixture is 20°C;
the conditional contact time about 6 sec. Prior to introduc-
tion of the initial reaction mixture, the bed is heated o
500°G.

" In this example thé_direction of movement of the reac-
tion mixture flow (Fig. 1) is reversed by interchanging
the input and output of the mixture in 40 minutes. In next
40 minutes the direction of movement of the initial reac-
tion mixture is reversed again, and so on. Duration of
one cycle is 80 minutes. An average degree of sulphur dioxide
conversion into trioxide 1s 98.3% per cycle which is equiva-
lent to operation in stationary regime of a contact
apparatus with five adiabatic catalyst beds ﬁith intermediate
heagt-exchangers.

Exsmple 2
An initial reaction mixture formed during calcination

of pyrite and consisting of 7.5 vol.% of sulphur dioxide, 10.5
vol.% of oxygen, and 82 vol.% of nitrogen is delivered
into a contact apparatus with one adiabatic batalyst bed
(Fig. 1). The composition of the catalyst is similar to
that described in Example 1. The temperature of the initial
reaction mlxture 1s 150°C; the conditional contact time is
5 sec¢. Prior to 1ntroduct10n of the initial reaction mixture,
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the bed is heated up to 550°C. The direction of movement of
the reaction mixture is reversed each 55 minutes; a ¢ycle
duration is 110 minutes. The'deéree'of sulphur dioxide conver-
sion into trioxide is 98.5% per cycle.

Example 3 o

An ipitial reaction mixture formed during combustion
of sulphur and.consigting of 12 vol.% of sulphur dioxide,

11 vol.% of oxygen, and 78 vol.% of nitrogen is delivered

into a contact apparatus with one adiabatic catalyst bed
(Fig. 1).  The composition of the catalyst is similar to that
described in Example 1. The temperature of the initial
reaction mixture is 20°C; the conditional contact time about
©& sec. Prior to introduction of the initial reaction mixture,
the catalyst bed is heated up to 500°C. Each 30 minutes the
direction of the movement of the reaction mixbture is reversed;
cycle duration is 60 minutes. An average degree of sulphur
dioxide conversion into trioxide is ©8.1% per cycle.

Example 4 '

The procedure is similar to that described in Example 1.
Conditional contact time is 7 sec; cycle duration 200 minuses.
An average conversion degree is 98.0% per cycle.

Example 5 ) :

— The procedure is similar to that described in Example 1.
The conditional contact time is 5 sec; cycle duration 10
minutes. An average conversion degree is 98.5% per cyclé.

Example 6 .

The procedure is similar %o that described in Example 1.
The composition of the initial reaction mixture is 0.6 vol.%
of sulphur dioxide, 5 vol.% of oxygen, and 94.4 vol.%
of nitrogen, said mixbure being fed into a contact apparatus
with one catalyst bed. Cycle duration is 60 minutes; an
average conversion degree is 99.3% per cycle,

Example 7

The initial reaction mixture and the catalyst are
similar to those described in Example 1. The catalyst bed
is divided into two equal parts; the mode of the catalyst
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action is presented in description of Fig. 2. In this
example the temperature of the reaction mixture is
changea in front of the catalyst bed and its parts A, and

1
A, (Fig. 2). The total amount of the catalyst in both

pgrts corresponds to a conditional contact time 8 sec.

The part A, of the bed is pre-heated up to 500°C. The
temperature of the initial reaction mixture at the input
of part A1 is 20°C. The reaction mixture, after passing
through parts A1 and AZ’ leaves the latter and the
apparatus at a temperature which changes smoothly from

20 to 350°C during 55 minutes (semi-cycle); then the gates
are switched over in the succession given in descriptien
of Fig. 2. In 35 minutes after the beginning of the semi-
cycle the temperature of the reaction mixture at the input
, of the bed attains 250°C, in the

next 10 minutes it attains ZBUOC, and in another 5 minutes

to the upper part A

- 320°C; towards the end of the semi-cycle (55 minutes)
the temperature attains 3509C. After switeching over the
gates in 55 minutes the initial reaction mixture is fed to
the part A2 of the bed in the direction shown by dashed
arrows. In the next 55 minutes the heat front ifrom the
pasition a, passes completely into the position a, and the
cycle with duration 118 minutes is repeated. An averagde
conversion degree is %8.4% per cycle which is equivalient to
the operation of a contact apparatus with five successively
located catalyst beds and intermediate heat-exchangers.
Examle B8
The initial data are similar to those given in Examples
7 and 1. The difference consists in that switching over of
the gates in 55 minutes are re-distribution of the entering
initial reaction mixture between the catalyst parts A1 and
A, (see Fig, 2) are performed when heat fronts a, and a,
are successively placed in the middle of the parts A1 and
A2. The succession of switching over the gates is the
same as in description of Fig. 2. A semi-cycle (55 minutes)

begins when the heat front a, ocecupies the position

1
in the
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middie of A, and the initial reaction mixture at a temperature
of 20°C is fed in the direction shown by solid arrows
(Fig. 2). The heat front passes through the upper part 4,
of the bed with the same temperatures as those described
in Example 7 and in 55 minutes it occupies the position as
in the middle-of_Aa. The gates are switched over and the
initial reaction mixture at 20°C is delivered into the upper
part A, of the bed in the dlrectlon shown by dashed arrows
(Fig. 2). In next 55 minutes, 1.e. 'in 110 minutes of the
complete cycle, the heat front a2 occupies the position a,
(in the middle of Aq) and the cycle is repeated. During each
semi~cycle the reacted reaction mixture is removed successively
from the parts A1 and A2 of the bed and from the apparatus,
the temperature of said mixture being smoothly changed from
20 to 350°C. '

Exanple 9 )

The -example is similar to Example 7. The initial reac-
tion mixture consisting of 0.6 vol.% of sulphur dioxide,
15 vol.% of oxygen and 84 vol.% of nitrogen is successively
delivered to the parts 4, and 4, of the bed (Fig. 2) at a
temperature of 200°C. Cycle duration is 75 minutes. From
cycle to cycle the temperature changeé smoothly from 200°
o 600°C and lowers down to 200°C at the inputs of the
mixture into the parts 4, and Ay An average conversion
degree is 99.4% per cycle.

Example 10

The Example is similar to Example 7. The reaction mixture
with a sulphur dioxide content varying in time from 0.6 to
7 vol.% aml oxygen conbent 9-10 vol.% is successively
delivered to the parts A, and A, of the catalyst bed (Fig. 2)
at 100°C. Cycle duration is 8u minubtes. An average conver-
sion degree is 98.7% per cycle.
" Example M :

An initial reaction mixbture formed during combustion
of sulphur and consisting of 12 vol.% of sulphur dioxide,
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9 vol.% of oxygen, and 79 vol.% of nitrogen is fed into a
contact apparatus with a "primer" as is shown in Fig. 3.

The catalyst is pre-heated to 500°C, conditional contact
time 9 sec. The temperature of the initial reaction mixture
is 20°C.” The initial reaction mixture is delivered both

to the part A, and A, (Fig. %a) for 170 minptes after which
the heat fronts a4 and b1 occupy ﬁhe positions a, and b,.
During next 30 minutes the initial reaction mixture is fed
into the bed Aq-through a "primer" A5 as is shown in Fig. 3b.
Durinzg this period of time the heat front b2 occupies the
position a4 and bq whereas the heat front a5 is removed from
the part Aq. When the heat front b2 is split, ir the upper
part of the bed A,l and in the lower part of the bed A2 the
temperature at the moment of switching over of the gate is
20°C, in next 15 minutes - 180°C, in 5 minutes - 350°G, and
in 30 minutes - 600°C. At this moment the gates are switched
over agaln in the same succession which is given in descrip-
tion of Fig. 3. The initial reaction mixture is fed at 20°C
into a layer between the parts A, and A, of the catalys®
bed. The system occupies the position shown in Fig. 3a which
corresponds to the cycle duration 200 minutes. An average
conversion degree ls 98.1% per cycle which is equivalent to
the operation of a contact apparatus with five adiabatic
catalyst beds and with intermediate heat-exchangers.

Example 12 )

The Example is similar to Example 11. The initial reac-—
tion mixture is delivered on the catalyst at 200°C. Cycle
duration is 15U minutes. An average conversion degree is
98.2%. -

Example 13

The Example 1s similar to Example “11. The initial
reaction mixture containing 1.5 vol.% of sulphur dioxide,

15 vol.% of oxygen, and 83.5 vol.% of nitrogen are processed
at a cycle duration of 130 minutes. An average conversion
degree 1is 99.3% per cycle.
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Example 14

An initial reaction mixture formed upon combustion of
sulphur and containing 15 vol.% of sulphur dioxide, 11 vol.%
of oxygen, and 74% of nitrogen is fed into a contact apparatus
with one catalyst bed. Any scheme shown in Figs 1, 2 and 3
can be realized. The temperature of the initial reaction
mixture at first stage is 50°C; conditional contact time ;
~ 5 sec. Prior to 1ntroduct10n of the 1n1tlal reaction mixture,
the catalyst bed is pre-heated to 500°C. An average degree
of sulphur dioxide conversion into trioxide at this stage
is 94%, cycle duration 110 minutes. Such a conversion degree
is relatlvely low and additional oxidation of the non- oxidized
sulphur dioxide is required. For this purpose, the reaction
mixture obtained is delivered to the first absorption stage
after which the reaction mixture containing 0.75 vol.% of
sulphur dioxide, 3.6 vol.% of oxygen, and nitrogen - the
balance is fed into the second catalyst bed at 60°C and -
conditional contact time 5 sec. Said second catalyst bed is
the second stage of contacting. There the reaction mixture
is oxidized up to a high conversion degree (99.8%), the dura-
tion of the cycle being 80 minutes. The scheme of the contact
apparatus may be similar to that chosen for the first stage
or be any one of those shown in Figs 1, 2 or 3. The catalyst
for the first and second stage is similar to that used in
Example 1.

Example 15

An initial reaction mixture formed upon burning sulphur
in oxygen saturated air and consisting of 15 vol.% of sulphur
dioxide, 12 vol.% of oxygen, and 75 vol.% of nitrogen is fed
to the first stage of contacting. The rest conditions are
similar to those described in Example 14. After first stage
the conversion degree is 94.2% and the duration of the
¢ycle 160 minutes. The reaction mixture after the first absorp-
tion stage goes to the second stage of contacting with a sulphur
dioxide content 0.886 vol.%, 4.07 vol.% of oxygen, and
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nitrogen - the balance. Cycle duration is 80 minutes; the
total conversion degree 99.87%.

Example 16 B

The Example is similar to Example 1. The difference

consists in that a sulphur dioxide comtent in the reaction

mixture changes with time at random from 0.6 %o 5%, whereas
an oxygen content remains almost constant and equals 9%.
Cycle duration is 80 minutes, an average conversion degree
98.6%.

. Example 17

The Example is 51m11ar to Example 7. The differerce con-
sists in that a sulphur dioxide content in the initial reac-
tion mixture changes with time from 2 %o 9 vol.% whereas an
oxygen content remains almost constant and equals 12 vol.%.
Gycle duration is 90 minubes; an average conversion degree
98.2%.

Example 18

The Example is similar to Example 14. The difference res—
ides in that sulphur dioxide content is 11.5% oxXygen content
is 9.5%, and nitrogen is the balance. The conversion degree
of sulphur dioxide at first stage of contacting is 94.6%;
after second stage the conversion degree is-99.9%.

The present - invention may f£ind application in the
mapufacture of sulphuric acid.

Ce—_—
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CLAIMS:

1. A method of producing sulphur trioxide by oxidiz-
ing sulphur didxide, the initial reaction mixture
comprising from 0.6 to 15% by volume sulphur diexide,
comprising introducing the said initial reaction mixture
having a temperature of from 20 to 200°C into a stationary
catalyst bed, part of the said catalyst bed having a
maximum temperature of from 350 to 60000, and either

changing the direction of reaction mixture admission

every 10 to 200 minutes by reversing the direction of

the inflow of the initial reaction mixture in the catalyst
bed or varying the temperature of the initial reaction
mixture cyclically before the catalyst bed from a minimum
of 20 to 200°C to a maximum of 350 to 600°C over a period

of 10 to 200 minutes.

2. A method as claimed in Claim 1, wherein the sulphur
dioxide content in the reaction mixture varies with time

from 0.6 to 5% by volume.

3. A method as claimed in Claim 1, wherein the sulphur
dioxide content in the reaction mixture varies with time

from 2 to 9% by volume.

4, A method according to Claim 1 of producing sulphur

trioxide, substantially as herein described with reference
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to Figure 1, Figure 2 or Figure 3 of the accompanying

drawings.

5. A method according to Claim 1 of producing.sulphur
trioxide, substantially as herein described in any of

5 +the foregoing Examples.

Tl.:e text of the specification has been reproduced by photocopying the applicants original
typescript. It may comtain a few amendments which are difficult to read. The original
4ypeseript containing these amendments may be inapected on the premises of the Patent Office
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