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Gas Processing Reactors The present invention relates to reactors
for the “iyﬁmﬁﬁéing of gaseous nedi a and, nore specifi caldcetychdd09647
reactors for Tenoving nitrogenous and car bonaceous conbustion products
fromthe exhaust em ssions from i nternal conbustion engi nes.
Reactors for renoving noxi ous substances fromthe 10 exhaust gases from
i nt ernal conbustion engi nes conventionally have a circular, or at nopst
el liptical Qe Propedsind Meantiars of such reactors are shown in our
patent GB 2,274,412. O her exanples are shown in EPO

The present invention relates to reactors for the
processing of gaseous media and, more specifically, to
5 reactors for removing nitrogenous and carbonaceous
combustion products from the exhaust emissions from
internal combustion engines.

Reactors for removing noxious substances from the
10 exhaust gases from internal combustion engines -
conventionally have a circular, or at most elliptical
cross-section. Examples of such reactors are shown in
our patent GB 2,274,412. Other examples are shown in EPO
0 010 384; US patents 4,485,622; 4,427 418 and 4,276,066;
15 EP 0 244 061; EPO 112 634 and EPO 132 166.

Circular cross-section reactors are satisfactory for
use with smaller sizes of engines where the volume flow
rate of exhaust gas is limited, but for larger engines,

20 such as those of commercial vehicles, the diameter of the
reactor becomes excessive, particularly in reactors of
the type in which there is a hollow cylindrical bed of
active material and the exhaust gases to be treated are
caused to flow initially axially into a space between the

25 outside of the bed of active material and the wall of the
reactor before being diverted to flow radially through
the bed of active material.

Specifications GB 1,296,874, GB 1,354,752, WO
30 94/12777 and US 5,593,645 disclose reactors for the
catalytic treatment of exhaust gases from internal
combustion engines. The reactors disclosed in these
specifications include a pair of planar gas permeable
reactor beds which are disposed symmetrically about the
35 median planes of the reactors. The exhaust gases are
admitted to the upstream end of the gap between the



6 010 384; US patents 4,485,622; 4,427 418 and 4, 276,066; 15 EP 0 244 061,
EPO 112 634 and EPO 132 166. Circul ar cross-section reactors are
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the treatment efficiency of the reactor beds.

It is an object of the present invention to provige
- 10 a reactor for the processing of gaseous media which is
more susceptible to scaling than those used hitherto and
which provides for a higher overall treatment efficiency
for the gaseous media.

15 According to the preséﬁt invention there is provided
a reactor for the processing of a gaseous medium,
comprising a reactor chamber of rectangular cross-
section, two planar reactor beds made of a gas permeable
active material, the reactor beds being disposed

20 symmetrically about the median plane of the reactor
chamber with a gap therebetween and contained within an
outer wall structure adapted to admit incoming gaseous
medium to the gap between the reactor beds and constrain
the gaseous medium to pass outwardly through the reactor

25 beds characterised in that the said wall structure
includes a gas feed passage extending around at least a
portion of the wall structure and adapted to feed
incoming gaseous medium to the gap between the reactor
beds transversely of the original direction of flow of

30 the gaseous medium.

Preferably the.gaseous medium.is. fed to the gap
between the two reactor beds and is collected from the
outer surfaces thereof.
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35 nedi an pl anes of the reactors. The exhaust gases are admtted to the
upstream end of the gap between the 0/00647

< 2- reeoPMdr24beds and pass outwardly therethrough. Howe PCTme agai n,
t he amount of exhaust gases which can be admitted to the gap bet ween
the reactor beds is limted by the _ practicable width of the reactor
beds. Also, the rate of 5 outward flow of the exhaust gases varies al ong

the |l ength of the actgr beds resultiggdln a_si n1£a \ gagghon in
the treatnent e?F?gﬁéﬁggbe'FhéWPe§€?8F°5e s ate each <o
between two perforated metal plates adapted to act as
electrodes so that a potential can be applied to the
reactor beds sufficient to initiate and maintain a plasma
5 in the gaseous medium as it flows through the reactor
beds.

Also there is provided a reactor for the plasma-

assisted treatment of the exhaust emissions from internal

10 combustion engines comprising, a reactor chamber of
rectangular cross-section, two planar reactor beds made
of a gas permeable material having a dielectric constant
sufficient to enable a plasma to be excited and
maintained in the exhaust gases as they pass through the

15 reactor beds, each reactor b&d having a pair of gas
permeable electrodes by means of which a potential
difference sufficient to excite the said plasma to be
applied across the reactor beds characterised in that the
reactor beds are disposed parallel to each other

20 symmetrically about the median plane of the reactor
chamber and that there is included around the peripheries
of the reactor beds a wall structure made of an
impervious heat resistant insulating material having a
gas passage extending around at least a portion of the

25 wall structure and adapted to admit the exhaust gases to
the region between the reactor beds transversely of the
original direction of flow of the exhaust gases entering
the reactor chamber.

30 The invention will now be described by way of
example with reference to the accompanying drawings, in

which

Figure 1 is a schematic longitudinal section of one
35 embodiment of the invention;



I't is an object of the present invention to provide 10 a reactor for the
processi ng of gaseous nedia which is nore susceptible to scaling than

those use | t to and whi ch provides for a higher o*gﬁ@¢§5ﬁﬁ§@tnent
efficiencaﬂp&mﬂ r the gaseous nedia. 15 According to the present

invention there is provided a reactor for the processing of a gaseous
medi um conprising a reactor chanber4of rectangul ar cross- secti on,
two planar reactor beds made of a gas perneabl e active material, the
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react or beds and the reactor chanber, characterlsed in that the said
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portion of the wall StrUCtU%ﬁbéEEhent Sdapted e i reRiM ng gaseous
medi umonto the reactor 30 beds transversely of the original direction of

fl ow of t he gaseous nedi um
Figure 4 is a part sectional view of a second

embodiment of the invention.
10
Referring to Figure 1, a reactor for the processing
of a gaseous medium comprises a rectangular reactor
chamber 100, the cross-section of which also is
rectangular. + one end of the chamber 100 is an inlet
15 stub 101 and at the other end of the chamber 100 is an
outlet stub 102. Inside the reactor chamber 100 are two
planar reactor beds 103 made up of pellets of an active
material adapted to carry out the process for which the
reactor is to be used. (The pellets are not shown
20 individually). The pellets which make up the reactor
beds 103 are contained between two sets of perforated
stainless steel reactor bed retainers 104 and 105 and end
plates 106 and 107, into which the reactor bed retainers
104, 105 are housed. Similar plates support the
25 longitudinal edges of the reactor bed retainers 104, 105.
The end plate 106 nearer the inlet stub 101 of the
reactor chamber 100 is sealed to the wall of the reactor
chamber 100 at its edges but has a central slot 108 which
admits incoming gas to a space 109 between the two
30 reactor beds 103. The end plate 107 on the other hang,
has ‘two gas passages 110 at its outer edges. Gas which
initially enters the space 109 between the reactor beds
103 longitudinally is constrained to pass transversely
through the reactor beds 103 and emerge into a space 111
35 between the outer reactor bed retainers 105 enclosing the



Pfeferably the gas feed passage is adapted to feed I ncom ng gaseous
mediumto the gap between the reactor 35 beds, the gaseous nedi umfl ow ng

t trough th beds and being collected fromthe oubgi/HIbacas
t her eof . Qyé%ﬁ&hﬂivm)99/47243

PCT/ GB99/ 00647 e _ -3- Preferably the
two reactor beds are each contai ned beﬁﬂeen two perforated netal plates

adapted to act as el ectrodes so that a potential can be applied to the
reactor beds ¥gbfdteiremedso L0F @ngt &haegobaitheaigRrsarpisaagess 10 bedoFsseous

medi um as it fileaWs ol t@0R-dfe dredbldtber 188d%ia the outlet port 102.

If the reactor is to be used for the plasma assisted

5 processing of a gaseous medium, such as the exhaust
emissions from an internal combustion engine, then the
supporting plates must alsoc be insulating, suitable
materials being ceramics, and the pellets in the reactor
beds 103 must have dielectric constants sufficient to

10 enable a plasma to be excited and maintained in the
gaseous medium as it passes through the reactor beds 103.
Suitable materials for use in the reactor beds 103 are
mixed metal oxides or titanates. Also a suitable
connection must be made to one of each pair of stainless

15 steel reactor bed retainers 104, 105, the other being
earthed. For obvious reasons, the inner stainless steel
reactor bed retainers 104 are used as the high voltage
electrodes.

20 In the basic apparatus described above, there is
only a central slot 108 in the ceramic plate 106 to admit
gas to the space 109 between the reactor beds 103. Other
configurations can be used in which the ceramic side
support plates have open section gas passages formed in

25 them. The end support plate 107 also can be formed to
have an open gas feed channel which communicates with
those of the side ceramic support plates. Such an
arrangement is shown in Figure 3, to be described later.

30 Figure 2 shows gas flow diagrams for a reactor of
ther above-described type in each of the three _
configurations mentioned above. It can be seen that the
provision of the extra gas passages around the sides and
rear of the reactor beds produces a more consistent

35 outward flow of gas through the reactor beds 103 than
occurs if the incoming gas is fed through the slot 108 in

_
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Al so there is provided a reactor for the plasna- assi sted treatnent of

t he exhaust em ssions frominternal 10 conbustion engi nes conprising, a
react or chanber of rectangul ar cross-section, two planarc?ﬁﬁékg&upeds
made of WO YHI248er meabl e materi al having a diel ectric cof$tan

sufficient to enable a plasma to be excited and mai ntai ned in the
exhaust gases as they pass through the 1% Teactor beds, each reactor bed
having a pair of gas per neabl e el ectrodes by nmeans of which a potenti al
di fference suhkl @ﬂe@:laakn:ld) et @ Othends dngl dsaeet prbeidesappiibed across the

reactor beds charact at th react hspased
parallel to ERLF16% ﬁ%r %§§%%9ergaFﬁf gﬁ&&% P%SS?E§|%§E§ neeo t he.
react or cleamier .and that there is included around the peripheries
of the reactor beds a wall structure made of an | nper vi ous heat

resistant insulating material having a gas assgge extendlng around at
| east a pdrtion of HWEDS W& B PArbcCite WAl H48Kted foPRARFECRheYBRhaust

gases to xtéa%tr&gIéa:n;ctwl\@@ertﬁéﬂwe@&ito&nb@els.lbﬁansmbsel y of the
original direction of fl f the exha st gfes enterin E ogeactor
chanber . components w e correspon Simila¥ €O ponen

the reactor described with reference to Figure 1 have the

same reference numerals.

Referring to Figure 3, in general, the construction
is as described with relation to Figure 1. Only the
upper outer reactor bed retainer 105 is shown in detail.
Its honeycomb structure is evident. Figure 3, however,

15 shows clearly the gas feedrbassages 301 in the side
suppoxt plates 302. Also the top surface of a rear gas
feed passage 303 is just visible in the top right corner
304 of the reactor chamber 100.

20 Figure 4 shows another embodiment in which the
reactor beds are circular in plan. As before, those
components which correspond with similar components of
the reactor described with reference to Figure 1 have the
same reference numerals. In this embodiment of the

25 invention the plan form of the beds 103 of active
material is circular, but the gas flow pattern is the
same as before; the incoming gaseous medium to be
processed passes directly through the entrance slot 108
into the space 109 between the reactor beds 103, and

30 outwardly through the reactor beds 103 and outer reactoxr
bed vetainers 105 before passing through the gaps 110 to
the outlet 102 from the reactor 100. In addition the
incoming gaseous medium passes around the annular open
passage 401 which is formed in the cylindrical member 402

35 which supports the inner and outer reactor bed retainers
104 and 105 and also retains the reactor bed material



30 The invention wll now be described by way of exanple with

refeLence to the acconpanyi ng drawi ngs, in whi ch Figure 1 is
a 'schemat i di nal section of one 35 - ' of
Ehe i mvent RO N Co PERRsSE

PCT/ GB99/ 00647 . -7 - -4- Figure 2 s a
gas flow diagram for a reactor such as that of Figure 1
but with different gas fl ow arrangenent

laterally before also entering the gap 109 between the
reactor beds 103.

As with the embodiment of the invention described
5 with reference to Figure 1, the Figure 3 and Figure 4
embodiments can be used for the processing of gaseous
media generally, or for the treatment of the exhaust
emissions from internal combustion engines specifically,
with or without the assistance of a plasma established in
10 the gaseous medium to be processed as it passes through
the reactor beds 103.

If either of the reactors described above with
reference to Figures 3 and 4 is used for the plasma
15 assisted processing of gaseous media then the outer
reactor bed retainers 105 are connected to an earthing
point and the inner reactor bed retainers are connected
to a high voltage feed through connector mounted in the
casing of the reactor 100. Also, if the reactors are to
. 20 be used for the plasma assisted processing of internal
combustion engine exhaust emissions, then a suitable
material for the reactor beds 103 is a metal oxide
material such as barium titanate or a mixed metal oxide
material.
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5 Figure 3 is a schematic part sectional view of an
enbodi nent of the invention; and Figure 4 1is a part sectiona
view of a second enbodi nent of the |nvent|on

Referring WP ¥4t 1, a reactor for the processing QEEQ%MQ&ﬁEdlum

conprises a rectangul ar reactor chanber 100,
also is rectangul ar. At one end of t-Hhe8 chanber 100 |s stub
101 and at the other end of the chanber 100 is an Eﬂ@mﬁl 'l
I nsi de the reactogggﬂigper 100 are two pl anar reactor* up
of pellets of an actirv material adapted to carry out the process for

which. the. __ reactor is to be used. (The pellets are not shown 20
i ndi vidual l'y)s.., They peddctie V!raxcftwls%dé@sfshﬁgr %@Chobaseoubeﬁ@dm& are

contai ned bet ween two sets of‘perf tai_nl ess_steel reactor bed
retai ners 10£SREH9% M Cgﬁaﬁl&’% 1880 né?flﬁ?c%Fl Eﬁﬁl ERCtHe

react or bed resctiimer,s two Maﬂ&‘ée&t@rhweﬁed.(lsBm agepbdt esgssapport the
permeable active material, the reactor beds (103) being
disposed symmetrically about the median plane of the
reactor chamber (100) with a gap (1038) therebetween and
contained within an outer wall structure (107, 108, 302)

10 adapted to admit incoming gaseous medium to the gap (109)
between the reactor beds (103) and constrain the gaseous
medium to pass outwardly through the reactor beds (103)
characterised in that the said wall structure (107, 108,
302) includes a gas feed passage (301) extending around

15 at least a portion of the ﬁall structure (107, 108, 302)
and adapted to feed incoming gaseous medium to the gap
(108) between the reactor beds (103) transversely of the
original direction of flow of the gaseous medium.

20 2. A reactor according to claim 1 characterised in that
the wall structure is made of a ceramic insulating
material and that the reactor beds (103) are contained
within inner and outer gas permeable retaining members
(104, 105), respectively, adapted to act as electrodes by

25 means of which there may be applied across the reactor
beds (103) a potential sufficient to excite an electric
discharge in the gaseous medium passing through the
reactor beds (103}.

30 3. A reactor for the plasma-assisted treatment of the
exhahst emissions from internal combustion engines -

- == -~ -comprising, a reactor chamber (100) of rectangular cross-
section, two planar reactor beds (103) made of a gas
permeable material having a dielectric constant

35 sufficient to enable a plasma to be excited and
maintained in the exhaust gases as they pass through the
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25 |l ongi tudi nal edges of the reactor bed retainers 104, 105. The end

pl ate 106 nearer the inlet stub 101 of the reactor chanmber 100 is

sealed to t‘b
central slot

gas passages

space 109 between the reactor beds

%\gJ,zl of the react or chanber 100 at its egggmbavbodafis a
m% admts incomng gas to a space 109 between the

two 30 reactor beds 103 The end plate 107 on the other hand, has two
110 at its outer edges. Gas Wwhich initially enters the

103 longitudinally is constrained to
pass transversekgtor befigodyh3i heerehcreachersbad3 (bl cheyiRdi atBadrspace

111 35 betweegst §gsOpbBheEBREt 81 cREHAELALDEES 165) eBe!AShAS bBewhich

10

15

a potential difference sufficient to excite the said
plasma to be applied across the reactor beds (103)
characterised in that the reactor beds (103) are disposed
parallel to each other symmetrically about the median
plane of the reactor chamber (100) and that there is
included around the peripheries of the reactor beds (103)
a wall structure (107, 108, 302, 402) made of an
impervious heat resistant insulating material having a
gas passage (301, 401) extending around at least a
portion of the wall structure (107, 108, 302, 402) and
adapted to admit the exhaust gases to the region (109)
between the reactor beds (103) transversely of the
original direction of flow of the exhaust gases entering
the reactor chamber (100).

4. A gas reactor according to claim 3 characterised in
that the reactor beds (103) are made of a metal oxide
material.

5. A gas reactor according to any preceding claim
characterised in that the reactor beds (103) are circular
in plan.
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reactor beds 103 and through the gas passages 110 before | eavi ng t he
reactor chanmber 100 via the outlet port 102. If the reactor is
t0 be used Wops4hes pl asma assisted 5 processing of a gasedGX/GBINNIMT such
as the exhaust em ssions froman internal conbustion engine, then the
supporting plates nust al so be insulg%ing, sui tabl e mat eri al s being
ceramcs, and the pellets in the r eddfor beds 103 must have dielectric
constants sufficient to 10 enable a plasm to be excited and naintained in
t he gaseous nedium as it passes through the reactor beds 103.

Suitable materials for use in the reactor beds 103 are m xed net al
oxides or titanates. Also a suitable onnection nust be nade to one of ..
each pair of stainless 15 steel reactof|beq_refhiners 104, 105, the ot her
bei ng eart hed. For obvious reasonsj|t I nfrer st ainl ess steel

reactor bed retainers 104 are used as Ahe hygh vol tage el ectrodes.
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20 In the basic apparatus described above, there is only a central

slot 108 in the ceramc plate 106 to adm t gas to the sggﬁg %9 ?theen
t He react oWQ&HE2403. I n accordance with the invention RPY P8 ati on
is used in whi ch the ceram c side support plates have open section 25
gas passages formed in them The en upport plate 107 al so can be
formed to have an open gas feed channel which comuni cates with those
of the side ceram c support pl ates. Such an arrangenent is shown in
Figure 3, to be described later. 30 Figure 2 shows gas fl ow
di agrans for a reactor of t he above-described type in each of the three
configurations nentioned above. It can be seen that the  provision of the
extra gas passages f{aroumg T ne ges—anar 36 Fear 10 e e L e detls
produces a nore corsi st ent outward flow of gas W-The reagtor beds
103 t han occurs i fo.t ﬁncom’ ng gas is fed e slot 1 in
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WD 99/ 47243 PCT/ GB99/ 00647 t he

ceram c plate 106 only and hence provides a nore consi stent treatnent of
t he gases paewpmTeds hr ough the react or. 5 Fi gur e 3p¢BGBIPGIGE7 Cut
away view of a practical gas react or enbodyi ng the present invention.
Those conponents which correspond with simlar conponents of t he
reactor described with reference to f‘gure 1 have the sane reference
nuneral s. 10 Referring to Figure 3, in general, the construction
Is as described with relation to Figure 1. Only the upper outer reactor
bed retainer 105 is shown in_detail. Its honeyconb structure is evident.
Figure 3, however, .. §
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15 shows clearly the gas feed passages 301 in the side

gas
304 of the reactor

support plates

feed passage 303 is just

chanBET/GRB/00647 2

302. Also t surface of a rear
visible in gﬁ%§@%ﬁ3right cor ner

Figure 4 shows anot her enbodi nent

in which the

react or

beds are

circular in plan.
sim |l ar conponents of
have t he

As befor e,

sane reference nunerals.

those g/4conponents which correspond wth
the reactor described with reference to Figure 1
In this enbodi ment of the 25

invention the plan formof the beds 103 of active

but the gas flow pattern is the

sane as before;

material is circular,
the i ncom ng gaseous

nmedi um-to be. -

processed passes directly through the entrance slot 108

into the space 109 between the reactor beds 103, and 30 outwardly through

the reactor b
t hrough t he

d outer

react or

bed retainers 105 before passing

the outlet 102 fromthe reactor

100.

In

addition the-» i

1 ng gaseous nedi um passes around the annul ar open

passage 401 WN

ch isMormed in the cylindrical

the i nner and oute
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3 erally before al so ent p between the react
bed 23 As wi th the enBoase 8%t he i nvention descri bed
with reference to Figure 41,+«the Figure 3 and Figure 4 enbodi ments can
be used for the processing of gaseous “medi a generally, or for the
treatment of the exhaust em ssions frominternal conmbustion engines

specifically, with or without the assistance of a plasma established in

&

-2 -

reactor beds and pass outwardly therethrough. Howsver,
again, the amount of exhaust gases which can be admitted
to the gap between the reactor beds is limited by the
practicable width of the reactor besds. Also, the rate of

5 outward flow of the exhaust gases varies along the length
of the reactor beds resulting in a similar variation in
the treatment efficiency of the reactor beds.

It is an object of the present invention to provide
10 a reactor for the processing of gaseous media which is
more susceptible to scaling than those used hitherto and
which provides for a higher overall treatment efficiency
for the gaseous media.

15 According to the present invention there is provided
a reactor for the processing of a gaseous medium,
camprigsing a reactor c¢hamber of rectangular cross-
section, two planar reactor beds made of a gaz permeable
active material, the reactor beds being disposed

20 symmetrically about a median plane of the réactor chamber
with a gazp therebetween and contained within an outer
wall structure, the reactor chamber, the reactor beds and '
the outer wall structure defining a through gas flow path
including the gap between the reactor beds, the reactor

25 Dbeds themselves and gas passages between the reactor beds
and the reactor chamber, characterised in that the said
wall structure includes a gas feed passage extending
around at least a portion cf the wall structure and
adapted to feed incoming gaseous medium onto the reagctor

30 beds transversely of the original direction of flow of
the gaseous medium,

Preferably the gas feed passage is adapted to feed
incoming gaseous medium to the gap between the reactor
35 beds, the gaseous medium flowing through the reactor beds
and being collected from the outer sufaces thereof.
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ous nediumto be proc asses thrbugh the r

be ok If either of the G escri bed above with
reference to Figures 3 and 4 i.s used for the plasma 15 assisted proceSS|ng
of gaseous nedia then the outer reactor bed retainers 105 are connected
to an earthing point and the inner reactor bed retainers are connected
to a high voltage feed through connector nounted in the casi ng of the
reactor 100. Also, if the reactors are to 20 be used for the plasm
assi-sted processing of internal conbusti on engi ne exhaust em ssions,
then a suitable material for the reactor beds 103 is a netal oxide

mterial such o Bar! U {89°L8s bl WheBhB' pREb s 110l - 29

leaving the reactor chamber 100 via the outlet port 102.

If the reactor is to be used for the plasma assisted

5 processing of a gasecus medium, such as the exhaust
emissions from an internal combustion engine, then the
Supporting piates must also be insulating, suitable
materials being ceramics, and the pallets in the reactor
beds 103 must have dielectric constants sufficient to

10 enable a plasma to be excited and maintained in the
gaseous medium as it passes through the reactor bede 103.
Suitable materials for use in the reactor beds 103 are
mixed metal oxides or titanates. Also a sultable
connection must be made to one of each pair of stainless

15 steel reactor bed retainers 104, 105, the other being
sarthed. For obvious reasens, the inner stainless steel
reactor bed retainers 104 are used ag the high voltage
electrodes.

20 In the basic apparatus deecribed above, there is
only a central slot 108 in the ceramic plate 106 to admit
gas tc the space 10% between the reactor beds 103, In
accordance with the invention a configuration is used in
which the ceramlc side support plates have open section

25 gas passages formed in them. The end support plate 107
also can be formed to have an open gas feed chammel which
cemmunicates with those of the side ceramic support
plates. Such an arrangement is shown in Figure 3, to be
described later.

30 ‘

Figure 2 shows gas flow diagrams for a reactor of
the above-described type in each of the three
configurationg mentioned above. It can be seen that the
provision of the extra gas passages around the sides and

35 rear of the reactor beds produces a more consistent
ocutward flow of gas through the resctor beds 103 than
occurs if the incoming gas is fed through the slct 108 in
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r for the processing o edi um conpri sing
#ber (100) of rectangul : section, two planar
reactor beds (103) nmade of. a gas permeabl e active material, the
react or beds (103) being di sposed symmetrically about a nmedi an pl ane
of the react or chanber (100) with a gap (109) therebetween and
contained within an outer wall structure (107, 108 302, 10 402), the
react or chanber(100), the reactor beds(103) and the outer wall
structure(107, -108, 302, 402) defining a?- t hrough gas flow path

I ncluding the gap (109) between the reactor beds (103), the reactor

beds(103) and PRSIV CRErTe PERDGIOOTY Hhm S8PCrr Ol R AL Che sai d

wal | reactor beds 103,

As with the embodiment of the invention described
5 with reference to Figure 1, the Figure 3 and Figure 4
embodiments can be used for the processing of gaseous
media generally, or for the treatment of the exhaust
emissions from intermal combustion engines specifically,
with or without the assistance of a plasma established in
10 the gasesous medium to be procegsed as it passes through
the reactor beds 103.

1f either of the reactors described zbove with

reference to Figures 3 and 4 is used for the plasma

15 assistef processing of gaseous media then the outer
reactor bed retainers 105 are comnnected to an earthing
point and the inner reactor bed retainers are connected
to a hich voltage feed through connector mounted in the
casing of the reactor 100. Also, if the reactors are to

20 be used for the plasma assisted processing of intermal
combustion engine exhaust emissions, then a suitable
materizl for the reactor beds 103 is a metal oxide
material such ae barium titanate or a mixed metal oxide
material. '

25
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107, 108, 302, 402)) in feed passage (30
( round at | east a portio wal | structure (107,

302, 402) and adapted tos « :feed incom ng gaseous nediumonto the reactor
beds (103) 20 transversely of the original direction of flow of the
gaseous nedi um 2. A reactor according to claim1, further
characterised in that the gas feed passage(301, 401) is 25 adapted to feed

i ncom ng gaseous nmediumto the gap (109) bet ween tThe Teactor—beds{103),

t he .gaseous nedi um f |l owi ng t hrough t e react or beggAE) Aekng
collected from the outer sufaces thereof. 30 Iﬂ“ﬁ\mﬂm\lﬁmﬁmordl ng
toclaiml1 or claipg?2 urt her characterised in thatecthe s %
structure(107, 108; , 402) is nade of a ceramic insulating materia

and t hat the reactor beds (103) are contained within inner and
outer gas perneabl @ reastor NEofBifEe proce84ind00f .a diseouss mecimel v,
adapt ed 10 a0t BRrShiRh’ 058a Mo maMRAL (1001 bE LI RRTE BEogeP! | o
5 pgection, two planar reactor beds (103) made of a2 gas
permeable active material, the reactor beds {103) being
disposed symmetrically about a median plane of the
reactor chamber (100) with a gap (109) therabetween and
contained within an outer wall structure (107, 108, 302,
10 402), the reactor chamber{100), the reactor beds(103) and
the cuter wall structure(l107, 108, 302, 402) defining a
through gas flow path including the gap (109) between the
reactor beds (103), the reactor beds(103) themselves and
gas passages{110) between the reactor beds(103) and the
1S reactor chamber{100), characterised in that the said wall
structure {107, 108, 302, 402)) inciudes a gas feed
passage (301, 401) extending around at least a portion of
the wall structure {107, 108, 302, 402) and adapted to
feed. incoming gaseous medium onto the reactor beds (103)
20 transversely of the original direction ¢f flow of the
gaseous medium.

2. A reactor according to claim 1, further
characterised in that the gas feed passage{30l, 401) is

* 25 adapted to feed incoming gaseous medium to the gap (109)
between the reactor beds(103), the gaseous medium flowing
through the reactor beds(103) and being collected from
the outer sufaces thereof.

30 3, A reactor according to claim 1 or claim 2, further
ctharacterised in that the wall structure(107, 108, 302,
402) is made of a ceramic imsulating material and that
the reactor beds (103) are contained within inner and
outer gas permeable retaining members (104, 105),

35 respectively, adapted to act as electrodes by means of
which there may be applied across the reactor beds (103}
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_ _ sufficient to |l ectric discharge in
#i um passi ng through the

(103). 5 4.

reactor according to clai'm-3 for the plasna- assirsted—+t+reatrent—of the

exhaust em ssions frominternal conmbusti on engin r

characterised in that the  gas perneable material nm' lw eﬂ ‘L

beds(103) has a dielectric constant sufficient tO*e to be
- 9 -

a potential sufficient to excite an glectric dischaxge in
the gaseous medium passing through the reactor beds
(103).

5 4, A reactor according to claim 3 for the plasma-
assisted treatment of the exhaust emissions from internal
combustion engines, further characterised in that the
gas permeable material of the reactor beds{103) has &
dielectrice constant sufficlent to enable a vlasma to be

10 excited and maintained in the exhaust gases as they pass
through the reactor beds (103), and in that the wall
Structure(107, 108, 302, 402) comprises an impervious
heat resistant insulating material.

15 5. A reactor according to claim 4, further
characterised in that the reactor beds (103) are made of
a metal oxide material.

6. A gas reactor according to any preceding claim,
20 further characterised in that the reactor beds (103) are
circular in plan.
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10 ex%;and mai nt ai ned i n the exhaust gases as they pass

react or beds 2 and in that the wall. strugture( 107, (;}! 402)
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outer surfaces.

A reactor t:or the ‘processing of gaseous media, including two planar beds of active material separated by a gap. A gaseous medium
to be processed is fed inwardly around the periphery of the reactor beds into the gap between the reactor beds and collected from their
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