WO 02/ 10067 PCT/1B01/01692 1 New Catal ytic device for the inplenentation
of a reaction in a gaseous nedium at high tenperature The present

i nventi owoeatoes to catalytic 5 reactions in a gaseous PeDiROMoad2hi gh
tenperature, for exanple the oxidatien of amonia and the synthesis of

HCN. A particul ar subject-matter of the invention is an inproved catalytic
devi ce which can be used in this type of reaction and a reactor conprising
it. 10 The oxidation of ammonia is widely used in the production of nitric
aci d. The process,NéwmoGatadythe destiws dier otbes impdrgmeantmtidne f age of

passing a preheated apmonia/air mxtyre, typjcally conprising 5- 151, in
particul ar 10¥$29t1¢p %?rab%a%%?ﬁﬁé?ea}?ﬂ %¥1%1§+gﬁe?P%£§#u§%Iocity
(measured under standard tenperature and pressure conditions) through a
catal ytic device extending over the transyerse cross- section of the

reactor. The synthesiE2¢n Rr3FRBFe SPBPRELGR oFSl2BSRydFBcy&aAfeldEitd (HON)
from amgni a padcaigaseddsSa pdeotar heriium ahighglsyobhpsiratthe, heak needed
for the endothermc Egactio k§6proyéded béiSi”UEF%H§OUS n oggystg?n
reactions witABYentEF LGS AYTCB%PgENY Sith REPEIFSIF nOfhe
presence of aHCHtahypértisulsdrasubpechtmahteni ofi hhe bBewpnkaownifomna great

mny years (LabeftedS cheadddiB) aclichs Joan aan! hﬁ fadrussow gy geess.

These two types of reaction-“use catalysts from “pl ati num gr oup,
general |y in Eveefofnrerchienadndid weeehogat®PT ¥hedpphr ent wor ki ng

cross-segtion of thesepsabahiatsohs ol Erkh@shily tdeviiappsions oh the
reactor. In order to,lncrzgse.the prodgctkéity of these, reactors, i

i
possi bl e to i REPEHUSEIPRe HrurbbrrHy 28%9cat ‘?t?Eoﬁﬁﬁfeskq%Kﬂaﬂﬁ,tBéyohg a

certain thickpes®ald process, comprises the stage of passing a
preheated ammonia/air mixture, typically comprising 5-
15%, in particular 10-12%, of air by volume, with a
15 high linear velocity (measured under standard
temperature and pressure conditions) through a
catalytic device extending over the transverse cross-
section of the reactor.
The synthesis in a single operation of
20 hydrocyanic acid (HCN) from ammonia and a gaseous
hydrocarbon, in which synthesis the heat needed for the
endothermic reaction is provided by simultaneous
combustion reactions with oxygen or a gas comprising
oxygen, such as air, in the presence of a catalyst, is
25 an operation which has been known for a great many
years (Patent US 1,934,838). It 1is known as the
Andrussow process.
These two types of reaction use catalysts from
the platinum group, generally in the form of a flat
30 woven gauze. The apparent working cross-section of
these catalysts is limited by the dimensions of the
reactor.
In order to increase the productivity of these
reactors, it is possible to increase the number of
35 catalytic gauzes. However, beyond a certain thickness,



WO 02/ 10067 PCT/ 1B01/01692 2 the pressure drop thus created opposes the
increase in the flow of reactant and nullifies the effects of a better
conversi wmoyr/eloez In addition, the increase in thicknessPCHIBQRROSMte side
reactions. Thus, the 5 difficulties im increasing production in the current
state of the art are due: - to the pressure drops, - to the nunber of
active sites of the catalyst (contact surface area), 10 - to the contact
tinme of the catalyst with the reactants. Wth the aimof increasing the

ef fective sutthace rarssan e d:haa celas ysreabPadenppob)8ss the0 iTzrease iUS

5, 356, 603 proy ;i]%e £05 t% ar@t ah&stnmgﬁﬁesl%hav'é@féa@sagr%ﬁ

corrugations. At houg |s su ace area Is_thus increased, these
corrugati ons ﬁ&@éelrov@OIbWﬂ%egle?:@rt H&r rﬁﬁ’%ltlt% sHa®e INEEEREFORTOf thi s

assenbly is orhy JkeRlsly Passi bpeohetet engiezeat Uf@éc@ionéeSSThhaD 80z
Beyond th| s, the me CPHanl cal , 20 .charact.eristic becone

i nsuf fi ci%ent &nd L *LEheEhel T ndPsdSe s S h@rﬁalég{éf]?lé cﬁ’rb té’lh?hecufrﬁedls or

corrugations bBaweeadfentheneytt arsagluekhe |ifetinme of such a device is thus

very short and thus inc tiDLE o rial operation. 25 Patent
Application EP 931, 585 :‘E?r)%l tsppaerst ut% scl 0sés the use of a catalyst gauze

in the formof radiall Faxdhaugardedicc fPrivfeses®f Hdte £a3tada1sh ng
burner can foldlQwihe %Qﬁﬁﬁ%ﬁﬁldﬂ@& as |t rotates about its axis. However,
t he aboverrentloned probl ens remain An ai m_of _the %égtent i.n en ion is

thereford to providea tcoattal'l‘%/t?%nﬁ%% cEl‘B‘Snﬁiﬁl &hRg S Yalty St has a

great er geonetdda@tsttfs .ace area and which w thstands the reactlon

condi tions w thout S%ﬂikﬁmﬁﬁgl ai£0r8§5| %cgggsghgsswﬂa(ﬂégkégtéJgaside
surface area of the catalyst, Patents US 5,160,722 and
US 5,356,603 provide for the use of catalyst gauzes

15 having transverse corrugations. Although this surface
area is thus increased, these corrugations have low
amplitudes. Furthermore, the shape-retention of this
assembly is only really possible for temperatures of
less than 800°cC. Beyond this, the mechanical

20 characterigtics of the metal become insufficient and,
from the increase in the pressure drop, the folds or
corrugations have a tendency to sag. The lifetime of
such a device is thus very short and thus incompatible
with industrial operation.

25 Patent Application EP 931,585 for its part
discloses the use of a catalyst gauze in the form of
radially corrugated discs or cones, so that a revolving
burner can follow the corrugations as it rotates about
its axis. However, the abovementioned problems remain.

30 An aim of the present invention is therefore to
provide a catalytic device comprising a catalyst which
has a greater geometric surface area and which
withstands the reaction conditions without
substantially increasing the pressure drop or the side

35 reactions.



35 reactions. WO 02/ 10067 PCT/1B01/01692 3 The present invention relates
to a catalytic device for the inplenentation of a reaction in a gaseous
medi um atwabyiosenper at ure, such as, for exanple, the syprChvaiigie®@k HCN or
the oxidation of 5 ammonia, conprisigg: at |east one textured materi al
which is effective as catalyst for the said reaction, a support
conprising at |east one ceramc part, the structure of which makes
possi bl e t he passage of the 10 gases, the said part of the said support
havi ng a corrugated fades poethat tiherdmcireaseelatesr faceaaresaly®ic

pr oduced bytl‘% ru i ong, W t .0Q_a lat s LS | east
equal to that 3?9%%|g%%%tg%e f%&pggaggg%ﬁaggrrﬁéat%onﬁééggg% Hg%méin 15
appr oxi mat el y aBsecasd apption neitel yrigh  Hempgrptusa ur ¢t ¥ al 18 ng

positioned so &hatpiid, ikhehekgnagaknst dhe morregat edef as2i@cibe s d part
of the said support and follows the formthereof. The nmeans whi ch makes it
possi bl e X 0 h@WHIHE: IPIREGIHEY mat eri al agai nst the corrugated face of

the part of t-h%tsqrwie bse 2H¥RPL AGOMAL ¥re QTP RBeENOt oA e fSREANG P  Of
the ceram c support, the structure of which nakes possible the passage of

the gases, the $@t@dlaeEdodfPhdite waihgerddFugated face which is 25
substantial l'y ;homo, a ml: ary. W e .6 corrugat face
of the said 1ist 4@‘3‘?&%‘% ?ﬁ‘é‘ﬁgg‘é%%%f?‘ttar%f%%h%%?dc‘s’—%%*é‘ﬁa S’é‘#gbet?ﬁeg
posi tioned so tidrudiares 04 ¢otelguskdsf peesibiet khes®iegseigestofaridi&Second

30 parts @re faggandehbatsdie pext ubed vt eshaly i@%wﬁtﬁavaagwen t he
said corrugated faces and, fol | ows H3$ faormthereof. T]

t
Grop i 5 advant SESRGAP LIRS 5 1Y HorSPerdBie Bert IS 22e8 -

(B) produced by the corrugations with respect to a

flat surface is at least equal to that (o) calculated

for sawtooth corrugations and of between
15 approximately 1.1 and approximately 3,
the said textured material being positioned so that it
is held against the corrugated face of the said part of
the said support and follows the form thereof.
The means which makes it possible to hold the
20 textured material against the corrugated face of the
part of the support is advantageously composed of a
second part of the ceramic support, the structure of
which makes possible the passage of the gases,
the said second part having a corrugated face which is
25 substantially homoiogous and complementary with the
gsaid corrugated face of the said first part of the
support
and the said second part being positioned so that the
said corrugated faces of the said first and second
30 parts are facing and that the textured material is
- inserted between the said corrugated faces and follows
the form thereof. Thus, the pressure drop is
advantageously substantially homogeneous over the whole
of the catalytic device thus formed.



of the catalytic device thus forned. WO 02/10067 PCT/1B01/01692 4 O her
conventional neans known to a person skilled in the art can be used to
hol d thewext/uwed material against the corrugated face oPCT/HEN1foi693t part
of the support. 5 The term"textured yaterial'' is understood to nean,

wi thin the sense of the present invention, any assenblage of strips or
wires which are linear and/or in the formof helical conponents which
makes possi ble the passage of the gases. This assenblage is, for 10
exanpl e, of the gauzeOthewrencbabentiokaittwdahabrkgoen feltatygsesmd can

be obt ai ned bgg\ﬁ%eaus ‘&GEH% 1 agaﬁu%*?e a3 AR AL NG o K| Ehé”%eﬁ%‘%efaﬂ

enbr oi dery, vant ageous O%%a gauze. The term’
corrugated fagesesiallRoaimatarithal ¢9r HEMRTY C%nachﬁﬁléﬁéﬁﬁa@Pﬁﬁnrﬂ'
S understoo@ftQh@e@@pgaﬁthln the sense of the present invention, any

conbi nation of two fac XthLLIn corrugatians with a sjimlar size and
form tha is to say] etﬁ(j“a éﬂﬁ?fiam Stdériti caf uﬁ‘égéfﬁéz@qdn%
surface area &eamN(MmthnmonhEernﬂésuﬁhﬂhmﬂpra%mmt thesation, fau@s are

facing, Lhe COELUARNL0S & Coe 08P BUPRLARL NAr S10) 93belR! L

advant ages of e I vent] becone apparent to persons sk
the art from tie tdet af9ed eeskel peabnchvpenabBeE oWhagh B@kﬁﬁamﬂﬁﬂible

references tochpe %lelsg%ngofl lusd 1 afaiswes . dfrﬁwsngéss&hﬁyagel 1§pre§ﬁnts a
speci fic di agramati exanple of a catalytlc deV|ce accord to the 30

i nventi df. Fi &%?@Péer'e&fes‘gﬁ IFYEE pa¥ At ef SPHAFeh kRakéed; t gdsi K% to

cal cul ate the fiener eggse | AnSUrdacebar edtaliapdpreducadibyss awgniiues,
Corru9atlons'such as weaving, knitting, sewing, embroidery, and the
like. It is advantageously a gauze.

~~

The term two corrugated faces of
15 substantially homologous and complementary form'' is
understood to mean, within the sense of the present
invention, any combination of two faces exhibiting
corrugations with a similar size and form, that is to

gsay having a substantially identical increase in

20 surface area P, which is constructed such that, when
these two faces are facing, the corrugations are
complementary.

Other subject-matters and advantages of the
invention will become apparent to persons skilled in

25 the art from the detailed description hereinbelow and
by means of references to the following illustrative
drawings.

Figure 1 represents a specific diagrammatic
example of a catalytic device according to the

30 invention.

Figure 2 represents the parameters which make

it possible to calculate the increase in surface area
(o) produced by sawtooth corrugations.

The support (2) according to the invention is

35 made of ceramic, the structure of which makes possible

|n 25



The support (2) according to the invention is 35 nade of ceramc, the
structure of which nakes possible WO 02/ 10067 PCT/1B01/ 01692 5 the passage
of the gaweszvid@kanpl es of these ceramics are, wthout |iPRCT/@RGLONG92CEr an c
foanms or ceram c conposites. The support (2) can have a honeyconb
structure. The term™"™ ceramc'' is advantageously 5 understood to nean,
within the sense of the present invention, any refractory material capable
of withstanding the tenperature to which a catalytic platinumgauze is
brought in théheeamdsnuaredfumhecompeesi ngxampiles 0f atheseapermicdse case

of the 10 apphLi-gati @A thBuihe13¥AkReSIcH Of HENNACCOrdRE: t &t heerARdiussow
process, this tenperature can reach 1200C.__ The naterials which are

suitabl e are CRBPEFSFESt her 'ehaSEURPSH tal Ufiina B &V cofpr POBSYST oI e
proportions etracktiuga.(10rHe 60ermy Wecghahiand oﬁsnagalmumﬂgeb@sly

zirconiu titaniuman cerlum oxi de. 0,200 t £9r ga f these
consti tug]nts)}m h&g§&© ter?afneandan %:tf’)%él stél %Y]%s C%h 8 % gé@%e or
nore of the fiolveowipy, conpownds redirtictorydi omadt@x(mu i ca;aﬁamp sifl i con

carbide SiC ghk:h%%nﬁah(j d%hé' 3%n®'ér‘a%%'}e20 tROT k@ crS| l&'gc%t%q Rictride,

al um ni um OXI al um na ) al um nosi | i cate (3AI
al uni nobor osi PiL& ﬂ@umcaﬂl%lﬁefl Bfes PLOUGHSni d@ ok TEACEAPT,  PECAUEm oxi de

(Y203) , cal Cb@ﬂip@lilsdﬁg(,caglterWWJ urgt¢ngle (IBVQO):héndc@Qédlcﬁ_Tl e

St etta( %%3629 éHgﬁgﬂPﬁerlntthg\é%% eg%uglt%/%lsoﬁgga \?ﬂ%%&f ]gqs%cgéafqblel ows:

WO 02/ 10067 PERAIBEE6G1GODcdEsh) ERLE Dt emideaptayeul cdh Or&a€h4 1Q00P8.! | 4J
The materials which are suitable are therefore then
based on alumina and can comprise variable proportions
of silica (10 to 60% by weight) and of magnesium,

15 zirconium, titanium and cerium oxide (1 to 20% by
weight for each of these cbnstituents). These materials
can comprise, without limitation, one or more of the
following compounds: silicon dioxide (silica Si0,),
silicon carbide SiC, silicon nitride Si,N,, silicon

20 boride, silicon boronitride, aluminium oxide (alumina
Al,0,), aluminosilicate (3A1,0,-281i0,),
aluminoborosilicate, carbon fibres, zirconium oxide
(2xr0,), yttrium oxide (Y,0,), calcium oxide (Ca0O),
magnesium oxide (MgO) and cordierite (MgO-A1l,0,-Si0,).

25 Use will advantageously be made of the ceramic

Stetta®G29 from Stettner, the characteristics of which

are as follows:
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which is effective as

catalyst is in particular a catalytic metal from the

platinum group and

rhodium, iridium,

mixture or alloy of two or more of these metals.

palladium,

can be prepared from platinum,

osmium,

ruthenium or the

It is

advantageously platinum or a platinum/rhodium alloy.

Alternatively,

this catalyst can be a mixture composed

of a catalyst from the platinum group as described

hereinabove and at least one other material including

but not limited to cerium,

and ceramics.

cobalt, manganese, magnesium



WO 02/ 10067 PCT/1B01/01692 7 The corrugations of the faces (6) and (7) of
t he support can be of any type, in particular sawtooth corrugations. The
sawm oot hwonz/ugaet i ons will be defined by 5 the height "hPCT/aB018a60
corrugation and the distance "d'' between 2 corrugations. The increase in
surface area a produced by corrugations of this type can thus be
calculated fromthese 2 paraneters (Figure 2) in the following way: 10 a=
(4h2+d2)/d The increase in surface area (f3) produced by any type of
corrugation accordi ng The t beringeniona wifl Ithd5fbeecat (Basanéqual) tof (a)
and il be chosenyddid) L¢ £8Ng8 GEOMCARRY OXIITRIAIY: chirlad GARRSSHA Bt €y
3. This is because™ = 1.1 corresponds to an increase I1n surface area of
10% Bel ow t hiC®TFaI98&1qe advant ages of this corrugation are not very

appar enth . Above 0 = 3,710 bQﬁtﬁé@hOf%@@yaﬁ:i&lﬁ cmggcqfs@dehfﬁjhbaﬁlﬁy The
sawt oot h corruygations accarding to t i nvention, advantageou ave a
profile of an%%seostbeejr%%ttri ngl 8% \ﬁat‘:%1 L EHITHRL L2 s&l%tes %ng/t_:f“?%?i 0 a
of approxi matédy’' 1 bétwaeth t husoirmugatipaseaskhd nisaréase i25 suetaod
approximately 400. The present .invention also relates to a reactor, for an
exot hermic _reé‘c?ﬁaonaaplpmdé"r? rﬁ&’er%‘?{ﬁ‘éq‘?“_ﬁl%ns g%&&&%ﬁé’%%i%%
general ly cir@d afaitdhansRl Seromt asSsS ef tpDiamaharacteiduwes 4)n ihathd t
conprises the cat.al%tl c device according to the invention extending

3
across its tranetered L "G85-section. It also relates to a reacti on process
in a gageous nediumat high tenperature, such as the WO 02/10067

PCT/ 1B01/ 01692 8
o =(4h? +d?)/d

The increase in surface area (B) produced by

any type of corrugation according to the invention will

15 be at least equal to (o) and will be chosen within the
range from approximately 1.1 to approximately 3. This

is Dbecause o = 1.1 corresponds to an increase in
surface area of 10%. Below this wvalue, the advantages

of this corrugation are not very apparent. Above B = 3,
20 the wuse of such a device becomes difficult. The
sawtooth corrugations according to the invention
advantageously have a profile of an isosceleg triangle
with d = 2h, which results in a ratio o of
approximately 1.40 and thus in an increase in surface
25 area of approximately 40%.
The present invention also relates to a reactor
for an exothermic reaction at high temperature in a
gaseous medium having a generally circular transverse
cross-section, characterized in that it comprises the
30 catalytic device according to the invention extending
across its transverse cross-section.
It also relates to a reaction process in a

gaseous medium at high temperature, such as the



oxi dation of ammonia or the synthesis of HCN, characterized in that
uses a catalytic device or a reactor according to the invention. In
speci fi c vobpdiosent of the invention, the 5 process accopdi/mgpiioocszhe

invention is the synthesis of

oxygen over the catalytic device according to the invention at a
tenperature of between 800 and 10 1400C, so as to obtain, after reaction, a

gas flow conpxidahfoat

it
a

HCN ang conprises the stage of passing a gas
m xture conprising a hydrocarbon, advantageously nethane, ammonia and

I@@staﬁmobyavohnne ohe HCy e shiygdr ooéir b3ICNysed i n

the process [ ghatbecesyntiesis ol Y ageacdia.da.ifie d nyeptionean be a

substituted or dnsu stl ute

atic cyc aromati c

hydr ocar bon oFeéCﬁPXtaﬁéoFﬁéﬂgoFO th@ aREpprasn. of these hydr ocar bons

include, without |im gatig0pedi®titanamb&divd:eheor ethane nvRn®RWgN&he
pr opane, butane met hanol and t ol uene. . The tégorocarbgn is a antaﬁggusly

met hane. 520 TRECHPESeACCONTRE &P 4o Torer

Rol8 procEYLTIES S

preparation oECKhenchtebyprisdeviche astayeli af phesting iavgabi arixture

characteri zed he tex rial Qist t he
corrugated facé P%g?ané tﬁ% p§§9%?§fg§#3%he %éé%%é%g%gééfgo ﬁh&?%' 25

foll ows the fommonhareotl cxwgam ater theicahalutipedevigwet raderdigip of an
i mobi | i zat i op,NMRaRs. ﬂ@éﬁtiaﬁvlaltl 'a?%éﬂf!e?ﬁé‘ﬁ:?e' S radyantageouaby an2d

mechani ca

and i s conposed he second part (4) of ., the support

cor r ugat-&d faééo@7?roﬁ“%hﬁ§htgb eBvers. t L tpokpretigie &t gRE &Y
material (1) bempthaling buatedsagarnsl tbeuser blﬂgﬂt'ﬂd face (6) of t he

(3) of the said suppo ( Mor e .advant ageousl y .sti | the c tion
thus formed generateihg %%m? H %

TR IS5 whitc s P§€c§§ﬁst ‘P\Yu

honbgeneous i aythhbesissofseitNoncebrtieg reactbe. invention can be a

15

20

25

30

35

substituted or unsubstituted and aliphatic, cyclic or
aromatic hydrocarbon or a mixture thereof. The examples
of these hydrocarbons include, without limitation,
methane, ethylene, ethane, propylene, propane, butane,
methanol and toluene. The hydrocarbon is advantageously
methane.

The present invention also relates to a process
for the preparation of the catalytic device according
to the invention, characterized in that the textured
material (1) is rolled out against the corrugated face
(6) of the part (3) of the support (2), so that it
follows the form thereof, and in that it is held there
with the help of an immobilization means.

This immobilization means is advantageously
mechanical and is composed of the second part (4) of
the support (2), the corrugated face (7) of which
covers the opposite face of the said material (1) to
that situated against the corrugated face (6) of the
part (3) of the said support (2).

More advantageously still, the combination thus
formed generates a low pressure drop which is
substantially homogeneous in the cross-section of the

reactor.

t he

part



WO 02/ 10067 PCT/ 1B01/01692 9 A specific diagrammatic exanpl e of the device
according to the invention (Figure 1) is conposed of: - a conbination of
corrugat edogauwes (1), - a corrugated ceram c support (2)PCHIBOMAM®I@GArts 5
(3) and (4), each having a corrugatedqoface (6) and (7). The gauzes (1) are
situated between the two faces (6) and (7) of the parts (3) and (4) of the
support (2). The parts (3) and (4) of the support (2) are 10 made of
ceram ¢ having a honeyconb structure with a circular or polygonal (square,
rect angul ar, hexagonalh spedifhe Hikgrammesscseotanmpile Erénihe cdetihee
preparati on Ofa ddaeaaialod ik dlalihe ik AGAYAING ) A d N et ign: The
support (2) accordingto the 1nvention can e given a corrugated form

ei ther before cal ci nati &n cqpifatd IThehslAIER g zss aftler

tca! ci naltlon, by asste_rrbla Q%) @ﬁafrdéﬁgiqgfé%@oﬁlﬁm ﬂﬁzﬁiﬂ@ pafks
riangul ar cross-section. c i nation o atin auze ,
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Example of the preparation of the catalvtic device

15 according to the invention:

The support (2) according to the invention can
be given a corrugated form either before calcination
(during the moulding stage) or after calcination, by
assembling and adhering together prisms with a

20 triangular cross-section.

A combination of platinum gauzes (1),
constituting the catalytic charge, is subsequently
inserted between 2 layers (3) and (4) of corrugated
support (2). This positioning operation is carried out

25 by rolling out, over the corrugated part (3) of the
support (2), a combination of gauzes of elliptical form
(1) which will be applied to the corrugations of the
part (3) of the support, the support having been
positioned beforehand on the hollow bricks (11)
30 constituting the base of the reactor with a circular
cross-section. The width of the elliptical gauzes
corresponds to the internal diameter of the reactor.
The length is equal to the width multiplied by the

coefficient P defined previously. The upper layer (4)

35 of corrugated material makes it possible to immobilize



WO 02/ 10067 PCT/1BOL/ 01692 10 the gauzes (1) mechanically while conferring
a honogeneous pressure drop on the conbination over the entire exposed
surface. wohzatweshield (10) is subsequently deposited onPCheBuAt@Ryti c
device thus 5 fornmed. It makes it posgible to confine the reaction and all
the activation energy to the nearest point of the surface of the gauzes
(1). The hollow bricks (11) are thenselves positioned on the boiler tubes
(12) of the reactor, which are conposed of a refractory cenent 10 (13).
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Performance

The use of the catalytic device according to
the invention makes it possible, for the same reactor,
to increase the surface area for contact between the

15 catalyst and the reactants. This results, for the same
overall throughput of reactants, in an dimproved
productivity and a minimal and substantially constant
pressure drop, making possible production campaigns of
longer duration, all the more so since such a device

20 withstands the reaction conditions, in particular is
not subjected to mechanical deformation.

The table hereinbelow makes it possible to
compare the performance of a representative system of
the prior art with a catalytic device according to the

25 invention.
PRIOR ART: INVENTION:
Flat system
Corrugated system
Coefficient a 1.0 1.4
Productivity: 2.00 2.16

kg of HCN per tonne of
alr and kg of catalyst
Increase in pressure 29 5
drop:

% per month of the
initial pressure drop
Duration of the test: 993 3138
hours of production




per nmonth of the initial pressure drop Duration of the test: 993 3138
hours of production WO 02/10067 PCT/1B01/01692 11 CLAIMS 1. Catalytic
devi ce f w0 0v/h®67 npl enentati on of a reaction in a gaseouBCTERIiLwmssat hi gh
tenperature, such 5 as, for exanple, f1he synthesis of HCN or the oxidation
of ammoni a, conprising: at |least one textured material (1) which is
effective as catalyst for the said reaction, a support (2) conprising at
| east one ceramic part 10 (3), the structure of which nakes possible the
passage of the gases, the said part (3IL&®IMIEhe said support (2) having a
corrugated face (6), so that the increase in surface area (0) produced by
the <corrugations with respect to a flat surface is at 15 |l east equal to
that (a) cal cal.ated fdataawtdathde@bweugatidﬂ@eaﬁﬂ@abnhetmﬁﬂ@nap@fominately

1.1 and appr%éh@?é%hyii §%B&Et£%5 d?QHBE%%akegﬁg bel.pd PeRI b oned

so that it i§ dgai nst 1he cofrugated Tace fé sard pat
(3) of the saaélsﬁ}@p‘oretxa(ﬂml%ndlh%lﬂ;m@QWeSf@f niCNhereshe 2xiCatadiont ic

devi ce accordpRgatnRolhial Medmprghahgcterized in that the neans which makes
it possible to hold the nateri al 1) against the corrugated face 25 (6) of
the part (3) efathéessppone (ektugedomptsedadf (4) wbdohd ipaefietrive the

ceramc supportagZkatgij?%sggggcgﬂéeSggdv@bggtg_rgges possi bl e the passage of
the gases, the said paft (4) having a corrugated face (7) which is

substanti al | ye hansiupgous: af2l) c oopiperieingr yat30leath tdre saedambder pgated face
(6) of gBe saldpart (AL apdyubRgsal dePaghieh) BEkAG PRRLL:PRed et hat

t he sai
passage of the gases, the said part (3) of the said

support (2) having a corrugated face (6), so that the
increase in surface area (B) produced by the
corrugations with respect to a £flat surface is at

15 least equal to that (o) calculated for sawtooth
corrugations and of between approximately 1.1 and
approximately 3,

the said textured material (1) being positioned so that
it is held against the corrugated face (6) of the said

20 part (3) of the said support (2) and follows the form

thereof.

2. Catalytic device according to Claim 1,
characterized in that the means which makes it possible
to hold the material (1) against the corrugated face

25 (6) of the part (3) of the support (2) is composed of a

second part (4) of the ceramic support (2), the
structure of which makes possible the passage of the
gases, the said part (4) having a corrugated face (7)
which is substantially homologous and complementary
30 with the said corrugated face (6) of the said part (3)
and the said part (4) being positioned so that the said
corrugated faces (6) and (7) are facing and that the
material (1) is inserted between the said faces (6) and
(7) and follows the form thereof, the pressure drop



corrugated faces (6) and (7) are facing and that the material (1) is
inserted between the said faces (6) and (7) and follows the formthereof,
t he presswoe2/dnep WO 02/10067 PCT/ 1B01/ 01692 12 thus bei pgT/@gMAN2geouUs]| y
substantial |y honogeneous over the whole of the catalytic device thus
formed. 3. Catalytic device according to either one of the preceding
clains, characterized in that the support (2) 5 has a honeyconb structure.
4. Catalytic device according to any one of the preceding clains,
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Catal ytic device accordi Caim4, Ccharacterized i n that the increase
in surface aréa (3 |scaé'r y(g)}pngﬁalyelagcogdlggt Yy Eitheaiwe &&cdfdng to
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(1) is a_gauz ﬁ'@ﬁ arﬁﬁeac orm%or an xot herm c reaction at high tenperature
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in a gaseous REVY NG ééﬁéﬂ‘: MV " circular transverse cross-section,
characteri zed4i.n 20 t Ratailytdenpiesese aacabalyngc evhog amalebfnddd n
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according to characteri’zed I'n e exothermc reaction is the
synt hesi s of HeNrugéglgnSReﬁ€?orS%KRQﬁQﬁru§QQ¥W3%§%ﬂW§ cRar deltdl i Z8@ in

that the deV|§ﬁc%%aglacqg gﬂ Qgehghl rlc ﬁe(éikfﬁ%&%g;i ugﬁl QQ; base

of the reactof and s covered -wth a =] ion-process in
a gaseoyy nedpy@kat . high 30 tenper ature char acterized in that use is nade

of a catalytic device as defined in Clains 1 to 6 or a )
5. Catalytic device according to Claim 4,

characterized in that the increase in surface area B is

approximately 1.4.

6. Catalytic device according to any one of the
15 preceding claims, characterized in that the material

(1) is a gauze.

7. Reactor for an exothermic reaction at high

temperature in a gaseous medium having a generally

circular transverse cross-section, characterized in
20 that it comprises a catalytic device as defined in

Claims 1 to 6 extending across its transverse cross-

section.

8. Reactor according to Claim 7, characterized in

that the exothermic reaction is the synthesis of HCN.
25 9. Reactor according to Claim 8, characterized in

that the device is placed on the hollow bricks (11)

constituting the base of the reactor and is covered

with a heat shield.

10. Reaction process in a gaseous medium at high
30 temperature, characterized in that use is made of a

catalytic device as defined in Claims 1 to 6 or a

reactor as defined in Claims 7 to 9.

11. Process according to Claim 10, characterized in

that it is the synthesis of HCN.



reactor as defined in Clainms 7 to 9. 11. Process according to C aim 10,
characterized in that it is the synthesis of HCN. WO 02/ 10067

PCT/ 1B01MQ 690613 12. Process according to Claim 1ll, chapertArmiozed in

that it conprises the stage of passing a gas m xture conprising a

hydr ocar bon, advantageously nethane, ammonia and oxygen over the catal ytic
device according 5 to Cains 1 to 6 at a tenperature of between 800 and
1400C, so as to obtain, after reaction, a gas' flow conprising at |east
516 by vol ume ¥+ HON. BERCE%HREGOFFGING Heo pebpin atl onclTackerbr§d | &n

devi ce accor ditiat 0i€l domprh de %h@hétagberdfzeﬁaéé‘lng}oat Rals thextextured
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the surface (AB0XIC.whEeh asoveps di@igpposftersuicfatd aof, t he gasai Ol omat er| al

(1) to that siddmdekagpidistdda S fiRFe0R0nd B¢ afcnt he part (3) of the

said support (2
PP ( 9 Process for the preparation of a catalytic

device according to Claims 1 to 6, characterized in

10 that the textured material (1) is rolled out against
the surface (6) of the part (3) of the corrugated
support (2), so that it follows the form thereof, and
in that dit: is ‘held there with the ‘help of an
immobilization means.

15 14 . Process according to Claim 13, characterized in
that the immobilization means is mechanical and is
composed of the part (4) of the support (2), the
surface (7) of which covers the opposite surface of the
said material (1) to that situated against the surface

20 (6) of the part (3) of the said support (2).



