
1,154,009                                      5 I, whilst the  y-alumina
used for acceptor B   during acceptance and regeneration were equal  5 had
the following properties: average pore  to those mentioned in Example 1.
The results diameter 100 [err], pore volume 0.56 ml/g,  are shown in Table
III. specific surface area 229 m[err]/g. Conditions TABLE III Period from
start to          S0[err]-load at the moment breakthrough of 10%  of
of breakthrough of 10% of SO in SO[err] in the feed, min.         the feed,
%w  on acceptor Acceptor          A                B                A
B Particle size of acceptor,    0.5-      3     0.5-      3      0.5-
3     0.5-       3 mm.             1.4              1.4              1.4
1.4 Cycle No. 2       > 195     50       85      60    >4.2       0.9
3.0      2.2 3       >195    40      85       60    >4.1       0.8     3.0
2.2 195      25      85      85       4.1     0.5     3.0      3.0 EXAMPLE
V                       WHAT WE CLAIM  IS:- For comparison acceptors
containing ex-    1. A process for the removal of sulphur clusively
potassium  or vanadium  were also  oxides from a gas mixture comprising
sulphur tested according to the procedure of Example  oxides and free
oxygen, in which the said I.                                           gas
mixture is contacted at a temperature  50 An acceptor containing 10%w of
potassium. above 200[err]C with a solid acceptor consisting 



15  on [err]-alumina showed an excellent performance  of a solid refractory
carrier material compris- during acceptance, but regeneration could only
ing a vanadium  compound and an alkali be effected at very high
temperatures, viz. in metal compound, said acceptor being capable the range
of from 600 to 700[err]C.             of taking up sulphur oxides.
55 The performance of an acceptor containing    2. A  process as claimed in
claim  1, in 20  2.8%w of vanadium on the same carrier mat-  which the gas
mixture comprising sulphur erial was very poor; already at the very  oxides
and oxygen is a hot waste gas, such outset of an experiment conducted at
400[err]C,  as a flue gas. 60 to 80%  of the sulphur dioxide intake      3.
A process as claimed in claim  1 or 2, 60 appeared in the off-gas.
in which the gas mixture as defined is con- 25    In all experiments
described hereinbefore  tacted with the solid acceptor at a tempera- the
sulphur oxides were removed from  the ture of from 300[err] to 450[err]C.
flue gases at a temperature of 300[err]C. Similar    4. A process as
claimed in any one of experiments at higher temperatures, e.g. at  claims 1
to 3, in which the solid carrier mat-  65 450[err]C, showed no significant
differences ex-  erial is alumina, silica, silica-alumina and/or 30  cept
for a higher rate of acceptance, as could  silica-magnesia. be expected.
5. A process as claimed in claim  4, in In our British patent application
(Serial No.  which the solid carrier material is [err]-alumina. 1,154,008)
53,141/66, a process and appa-    6. A  process as claimed in any one of
70 ratus as described and claimed for the re-  claims 1 to 5, in which the
carrier material 35  moval of sulphur oxides from a gaseous mix-  has a
specific surface area of at least 50 m[err]/g. ture comprising sulphur
oxides and oxygen    7. A process as claimed in any one of by means of a
solid acceptor suitable for  claims 1 to 6, in which the alkali metal com- 



accepting sulphur oxides. In the process, the  pound is potassium oxide.
75 gaseous mixture comprising sulphur oxides    8. A  process as claimed in
any one of 40  and oxygen is conducted through one or more  claims 1 to 7,
in which the vanadium com- open gas channels running parallel or sub-
pound  is  a - vanadium  oxide, preferably stantially parallel and having
walls designed  vanadium pentoxide. and built such that acceptor material
present    9. A  process as claimed in any one of  80 on, in and/or behind
said channel walls is  claims 1 to 8, in which the solid acceptor freely
accessible to said gas mixture.        comprises from 2.5 to 15%w of alkali
metal    1,154,009 I, whilst the [err]-alumina used for acccptor B   during
acceptance and regeneration were equal  5 had the following properties:
average pore  to those mentioned in Example I. The results diameter 100 A,
pore volume 0.56 ml/g,  are shown in Table III. specific surface area 229
m2/g. Conditions TABLE III Period from start to          S0[err]-load at
the moment breakthrough of 10% of      of breakthrough of 10% of S0[err] in
SO[err]  in the feed, min.        the feed, %w  on acceptor Acceptor
A               B                A               B Particle size of
acceptor,    0.5-     3     0.5-       3     0.5-      3     0.5-       3 



mm.             1.4             1.4              1.4             1.4 Cycle
No. 2       > 195     50      85       60    >4.2      0.9     3.0     2.2
3       > 195     40      85       60    >4.1      0.8     3.0     2.2 4
195     25      85      85      4.1      0.5     3.0     3.0 EXAMPLE V
WHAT WE CLAIM  IS - 10    For comparison acceptors containing ex-    1. A
process for the removal of sulphur - clusively potassium  or vanadium  were
also  oxides from a gas mixture comprising sulphur tested according to the
procedure of Example  oxides and free oxygen, in which the said I.
gas mixture is contacted at a temperature  50 An acceptor containing 10%w
of potassium   above 200[err]C with a solid acceptor consisting 15  on
[err]-alumina showed an excellent performance  of a solid refractory
carrier material compris- during acceptance, but regeneration could only
ing a vanadium  compound and an alkali be effected at very high
temperatures, viz. in  metal compound, said acceptor being capable the
range of from 600 to 700[err]C.             of taking up sulphur oxides.
55 The performance of an acceptor containing    2. A process as claimed in
claim  1, in 20  2.8%w of vanadium on the same carrier mat-  which the gas
mixture comprising sulphur erial was very poor; already at the very  oxides
and oxygen is a hot waste gas, such outset of an experiment conducted at
400[err]C,  as a flue gas. 60 to 80%  of the sulphur dioxide intake    3. A
process as claimed in claim  1 or 2, 60 appeared in the off-gas.
in which the gas mixture as defined is con- 25    In all experiments
described hereinbefore  tacted with the solid acceptor at a tempera- the
sulphur oxides were removed from  the  ture of from 300[err] to 450[err]C. 



flue gases at a temperature of 300[err]C. Similar    4. A process as
claimed in any one of experiments at higher temperatures, e.g. at  claims 1
to 3, in which the solid carrier mat-  65 450[err]C, showed no significant
differences ex-  erial is alumina, silica, silica-alumina and/or /K
30  cept for a higher rate of acceptance, as could  silica-magnesia. 55
be expected.                                  5. A process as claimed in
claim  4, in In our British patent application (Serial No.  which the solid
carrier material is [err]-alumina. 1,154,008) 53,141/66, a process and
appa-    6. A process as claimed in any one of  70 ratus as described and
claimed for the re-  claims 1 to 5, in which the carrier material 35  moval
of sulphur oxides from a gaseous mix-  has a specific surface area of at
least 50 m[err]/g. ture comprising sulphur oxides and oxygen    7. A
process as claimed in any one of by means of a solid acceptor suitable for
claims 1 to 6, in which the alkali metal com- accepting sulphur oxides. In
the process, the  pound is potassium oxide.                75. gaseous
mixture comprising sulphur oxides    8. A process as claimed in any one of
tors              40  and oxygen is conducted through one or more  claims 1
to 7, in which the vanadium com- open gas channels running parallel or sub-
pound  is a  vanadium  oxide, preferably r A  65               stantially
parallel and having walls designed  vanadium pentoxide. and built such that
acceptor material present    9. A process as claimed in any one of 80 on,
in and/or behind said channel walls is  claims 1 to 8, in which the solid
acceptor freely accessible to said gas mixture.    comprises from 2.5 to
15%w of alkali metal    6                                        1,154,009 



and from 1 to 10%w of vanadium, based on  into a second reactor where the
loaded acceptor the carrier material.                       is contacted
with a reducing gas, whereupon 10 A process as claimed in any one of  the
acceptor thus treated is recycled to the claims. 1 to 9, in which the
vanadium  and  said first reactor. 5  alkali metal of the solid acceptor
are present    17. A process according to any one of the  40 in an atomic
ratio vanadium/alkali metal  claims 1 to 15, in which the gas mixture com-
within the range of from  0.1 to 0.8, prefer- prising sulphur oxides and
oxygen is con- ably from 0.2 to 0.6.                      ducted through a
reactor comprising one or 11. A process as claimed in any one of  more open
gas channels running parallel or. 10  claims 1 to 10, in which after
acceptance the  substantially parallel and having walls de-  45 sulphur
oxide-loaded acceptor is regenerated  signed and built such that the solid
acceptor by treatment with a reducing gas or gas mix-  present on, in
and/or behind the said channel ture.
walls is freely accessible to the said gas mix- 12. A process as claimed in
claim  11, in  ture, whilst regeneration of the loaded accep- 15  which the
loaded acceptor is regenerated at  tor is effected in situ by conducting a
reduc-  50 temperatures similar to or slightly higher than  ing gas or gas
mixture through the said gas those at which the solid acceptor was loaded.
channels. 13. A process as claimed in claim 11 or   18. A process as
claimed in any one. of 20  at a temperature in the range of from  300
before described with special reference to any  55 to 500[err]C.
of the Examples I to IV. 14. A process as claimed in any one of    19. A
gas which has been subjected to a claims 11 to 13, in which the reducing
gas  process according to any one of the preceding or gas mixture is
hydrogen, and/or carbon, claims. 



25  monoxide, and/or a low-molecular hydro-    20. A gas comprising
hydrogen sulphide  60 carbon or mixture of such hydrocarbons.      and/or
sulphur oxides and obtained by re- 15. A process as claimed in claim  14,
in  generation of the solid acceptor employed in which  the  low-molecular
hydrocarbon  is  a process according to any one of claims methane, ethane,
propane, butane or mixtures  1-18. 30  thereof. 16. A process according to
any one of the         WILLENS & ROBBINS, preceding claims, in which the
loaded acceptor        Chartered Patent Agents.                       15 is
continuously removed from  a reactor in                 Shell Centre, which
the sulphur oxides are accepted from                 London, S.E.1. 35  the
gas mixture to be purified, and passed            Agents for the
Applicants. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1969. Published by the Patent Office, 25 Southampton
Buildings, London W.C.2, from which copies may be obtained. 25 35    


