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device for the inplenmentation of a 5 10 15 20 25 30 35 reaction in a / )
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gaseous mMp@idiAv@y hi gh tenperature The present invention rgRhABeSks: V.
catalytic reactions in a gaseous nmediym at high tenperature, for exanple ™

t he oxi dation of ammonia and the synthesis of HCN. A particul ar
subject-matter of the invention is an inproved catal ytic device which can
be used in this type of reaction and a reactor conprising it. The oxidation
of anmonia is w delewiseitd e @eeduet ifor afhdli Lmplemehtatibr BEOGESS,
known as the Ostwal d process, conprises the stage of passing a preheated
anmoni a/ ai r nmineagtdont \ipi eableygeowspmediing 315Righn Yempexabiure 10- 12% of
sair by volune, with a high linear velocity (neasured under standard
tenperature and pressure conditions) through a catal ytic device extending
over the transverse cilhess@aeisemtof intventdact orelBiesyritdesiatdlyta i ngl e

over the tre DS s f e e al'e
hwhi ch syni RESE R Heb L eole R B e e v deu

by si mul t aneo@asmHsusthNO¥EAREI Oms Ofi BRMORiGerPR BhgaSYashesis f
oxygen, such agnei ia datrtitRiIRe sRige f-mtahalostchd Siareapeiatidmii ch
has been known for a great nangﬁyears Patent  US 1,934, 838 Lt 1§ known as
the AndrussowlPPFO¥ES SREREYHIR AFydStor "Gkt iGH uBE i yibs t he

pl ati num gr oupypgerdr aldagtiiont bed ar mealc tarf leampaivemagaltze. The appar ent
wor king Gy 0ss-sect i ongf, these ALl 48t anhSo Ll M Leds By Lhe, digmansians of
o) 0 tfie produc y o it

t he reactor. I n order I'NCrease Vit hese reactors,
i s possible t@rodogdson tde nabbéc cfcicht alhei pupmesss. kooeverns bdeond a

certain thi ckpRs§,a1g rB%’eEQF?“cégBﬂls5501&%69&5 & hogs %ﬁ{eggptigus

created opposes the I nCrease in t| [ ow of reactant and nullif,
effects of a PEEheatesorEIg g ajite| BIXPWraddiyPafalle doPrdsdag b-

thi ckness can ipsonig $age ikeaeli ons-1JhUSoft hei b diyf fFyEuhbd eSwhiBh a
I ner eaSI1nsg PT ?‘glcfg?} ! Orlilnréatrhe (%flcjarlroecqttySt at (?negsérr}eed ar tun eer dues:tandard
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,
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- to the pressure drops, - to the nunber of active sites of the catalyst
(contact surface area), 10 - to the contact tine of the catalyst with the
react ant swo\Wtihogtthe ai m of i ncreasing the effective surfageTaBeioigd: t he
catal yst, Patents US 5, 160, 722 and YS 5, 356,603 provide for the use of
catal yst gauzes 15 having transverse corrugations. Although this surface
area i s thus increased, these corrugations have | ow anplitudes.
Furthernore, the shape-retention of this assenbly is only really possible
for tenperaturgse qﬁré%ﬁré haﬁoﬁoeﬁusBey@meehi@pdm neohatnepdad in

characteristi c fﬁﬁg ]rrgﬁt e%? ggrl?gs ffrﬁegt anq1 fro]L::nfth |ncfregse in

t he pressure i Ofs~have~a end%ncy 0 sag. The
Jifetine of srhﬂttaeldevoneersmhusfl\ﬁéldy shor addhatiohus thec onpatgas e Wit h

i ndustri al Opelfl?fé s> Eg en?z‘%ﬂ@éecat.ég EPr%%%t?%ﬁsf or ﬁuss parine

di scl oses the use o a catal yst gauze in 't form of radi a y corrugat ed
vdi scs or ToneSiEH qWHI&S r dfol LB REr P@é’ﬁlufc(‘ﬂlloélw +he td6 r EgEEERRS as

it rotates abaygid o Xdise diowewes | dadde abovenentioned problens renmain. 30
An aimof the present |nvent|on IS there(ﬁore to provide a catal ytic device

conprising a catal yst WiTHHRAPEHFEE FPRbnetric surface area and which
W t hst ands t he reacti on tooniché | muusbew t bbuscsimst anteal bF thereasahygst he

pressure drop Péoﬁtbae é'ﬂgrf; od eﬂ;éé ons WO 021 10067 PCT/1BOL/ 01692 3
devi ce gaseous' exanp anmoni a, e present invention relates for the

i npl ement@tion of a mediten ahehcgnttaehrpérlmeurqf thee catalest swbfh HOneor t he
conprising: to.&&allytic reaction in a such as , f or a oxidation of at

| east one textured material which is effective as catalyst for the said
reaction, a support dbhptiskRg afifeadf ol @@aFHNT parhe tREfeEFi¥Bure of

whi ch makes pqaﬁf@@etaﬂe@aeﬁa@ﬁeofcattraeyb& gasgSentdeusas fipayt2nfahide said
support havin 6%&#% d face,, so thaH:the |ncre€se in surface area ((3)
produced by th ES n?% 11 eEPBcttHD B5%1 1%t SHPIYET sIAPZFRast

equal taLs hat }(a\u)ng;atcrahatvem‘siaorccaawmibrm)r r ajahpbogh aridiof shefaeen 15

appr oxi matel Y duds and apRioxifmbelingh, {BResal dopxdedonB! ekl by ng

positioned so agai nst 't he cor of the sald part
of the said suym@lltwﬁﬁﬁf(ﬂﬂﬂﬁﬁbaﬂm@rﬁornthﬁer%kﬁpe1¢ﬁ¥¢ﬁ#ﬂﬁ¥HMﬂfchthhﬁes it

possi bl e to holgkdiier 20 skexded-amt ey doduainist chbe ehpidigatadd age of

the part of the support is advant ageously conposed of a second part of the
cerani ¢ support€S% he W& ct HO Gt whBEW IRgkes thdSsi bl ENehe PRSRAECRE t he

gases, 20 characteristics 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.



the said second part having a corrugated face which is 25 substantially
honol ogous and conpl enentary with the said corrugated face of the said
first parwoahnvds® support and the said second part bei ng pesiiBioagsh so t hat
the said corrugated faces of the said  first and second 30 parts are facing
and that the textured material is insérted between the said corrugated
faces and follows the formthereof. Thus, the pressure drop is

advant ageously substantially honbogeneous over the whole of the catalytic

device thus formed. — Wo0 006t PRFeABIdA016AZENeEoCaNVeAtadPalcMBAaNS
known to a pergon,skil]led |€ﬁlthe, art can he usedfto hol d the textured

materi al agai nSEVFA® cbPF ugdted FRIEMIGHS M r & pdr t 1A HE supBor B, 5
«The term" texgasedusnteeddhm” &8 uhidlghst bedpepateana, wstibhn &he séose of
the present in ion, asgg[{m of, =St f;+R3S i/ es i .are |knear
and/or in the %’g&n?gg’ he |%al_ g:orrp%%%nt sOfV\/n?gﬁ na e\gﬂposs??%dégtlﬁé pggsage
+of the gaSes. JhhenagsefbRyesiBg:for 10 exanple, of the gauze, woven
fabric, knitted fabric or felt type d can .be ohtai.ned b ari ous

ochnt ques.  subasLRasH q5° waniEs il dRuT abs Lo lBEE DI prie. 11
i s advant ageousl| yamalpmezefofheheesaidt weacoiongat ed faces of 15
substantially honol ggous and conplenentary form" is understood to an,
within the sene®of YWPRE S <BMT45WEhtTont S8Ry OBRbiGRTHIF 2t FhEes
exhi biti ng corrugatuenarai bli ahdichi hakesi o saniblorithe tpatsage t Of saliehavi ng
a substantially identical ingrease_in 20.sutfac e i,ch ds
construc?éd suchg%%i%{ heen %%%a@e%ta\lf\g fcgfces'dhgr ese?%?:i %ngf’ g]choar‘flun t fons
are conpl enent argortepatedubpeet - aat that bhe adeasasagednoturfiacengeasi on

wi || becone appargnt to persons skilled in 25 .the art_fromthe, detailed
description her el(ﬁ elﬁj&ﬁdslr?ﬁ%b&%ghg oqoﬁrélfgt?r%élr?@@_s ‘fﬁtPhEeﬁé’FFé}w% a

i | lustrative drapggsguFegueeil LEPIESERt 8qAa$Pe6i Ehardii@yr agiBhigeexanpl e
of a catalytic device according to the 30 i'nvention. Figure 2 represents

t he paraneters whprh ne@wtieogbssi blogrugatabosl at eande i mfr easbekviesnrf ace

area_(a)1§T°dUPeQ%§¥o§§MEQQl§ €04 I yeat LePsoxTRELSYpPYrt (2) according to
the invention is made of Ceram c, the structure of, which makes possible

WO 02/ 100G7 PCHeBORL01 68X e S e ayd adf R GRS Ensh| 83 BRathéke
cerami cs are, wWsthevd hyHihati 6Re eerauyatbaamEcer oECEnli gacanpastt 6. The
support (2) can have.a hone cgnb atpg}_ure. Thefter nti'lceragic "is

advant ageous| y*B uRBEIsFBBHECEE ABEnEOW PHF ntifief SERsENGFPhe present
invention, any refract®hy metes athicapamlesfini postdbdiengd heol@npkeat ure
to which,g cat é%&hféeB' %#Mm- a@]]auégﬁiﬁs?r‘E‘ﬁ%ht?(#‘na%&é&a%%'cgf‘ Jedigm
conprising, inter alra, steam 1n e case of e application in the
synt hesi s of HPRChc&St dEhg tHRIRC AN FuSHRIPragads 1y hFempeaper &tfura can
rleac_h 1200((12. ThecsRbegals dhi %hear@@ﬁ%@bg@pﬁ?gt;h@}@f o%tgr\%m%»o@a%gd on
al um na and can,conpprise varia proportions of _sjlica o 600 by

wei ght) and ofwﬁﬁﬁﬂg‘g?‘fﬁﬁf EgsfFi’gﬁnFﬁ% P??Fﬁﬁ?uﬂfaﬁ}aecg?éﬁ% oxide (1 to 20%
by wei ght for ehehsafidt kesendopsintt tentis)g &l heserugd eed af sceanhtonpikse,

wi thout Lipmtagj ' fallow ., Si.lico i oxi de
(si11ca 8oz cuBRraBhlaliz chdullobdliy; R LAEISTRAREY JPiirbontog

bori de, silicomabdrorvrrighted| facri upf oxhge faldnifixsA12pdyt, of the

al um nosi l'i cat guségggo& 2Si 02) , alum noborosilicate, carbon fibres,

zi rconi um oxi de ro2) , yttriumoxide (Y2Q3) , cal ci um oxide (CaO?_{ ,
magnesi um oxi dBREMEIF SREEoFATRRT t BAY ybeARIoPosiFAPrned 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.



25 Use will advantageously be made of the ceramc Stetta&9 from Stettner
the characteristics of which are as foll ows: WO 02/ 100G7 6
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Other conventional means known to a person
skilled in the art can be used to hold the textured
material against the corrugated face of the first part
of the support.

The term ~“textured material'' is understood to
mean, within the sense of the present invention, any
assemblage of strips or wires which are linear and/or
in the form of helical components which makes possible
the passage of the gases. This assemblage 1is, for
example, of the gauze, woven fabric, knitted fabric or
felt type and can be obtained by various techniques,
such as weaving, knitting, sewing, embroidery, and the
like. It is advantageously a gauze.

N~

The term two corrugated faces of
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

say having a substantially identical increase in
surface area B, which is constructed such that, when
these two faces are facing, the corrugations are
complementazry.

Other subject-matters and advantages of the
invention will become apparent to persons skilled in
the art from the detailed description hereinbelow and
by means of references to the following illugtrative
drawings.

Figure 1 represents a specific diagrammatic
example of a catalytic device according to the
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
made of ceramic, the structure of which makes possible



''~x ~Ouc, , scouwQ, C~U~ ~v~ -~ ~!-lao,~HW!. -~ ~~S-1b-1Otf
-1 vrd N4-1 ON N4-1 O-O U E~-1 -xwaa>32451.5-32-41. 3-3801 0001051.7 Prior
to their woeap/nbdsese materials which are used to formthe P¢ipBHL0IGE are
general ly forned according to known techni ques of noul di ng, extrusion,

aggl oneration, 5 and the |ike. They are subsequently cal cined at high
tenperature (> 1300C), so as to acquire nmechanical properties conpatible
with their future operating conditions. These conbi ned operations nust
confer on themlse spagshgee ofhi cle ngkes sposHtdE ddeopassage ofedfnide gases

whi ch can, for Ieganml I_Tuﬁgﬂ sty d n%m&?r mgér&gi,%s Eggmymg@t |é1%% he 3
directions (foam;) or o oneyconbs w circu or pol ygona squar e,
‘rectangul ar, HompFidies andfhehe SUBRITEr 063) se€d onhaThe 2 exhemrexcom eri al

(1) which is effeddme as FheCatahyst 1 -edrinpaiti cq@f @d\t;@ﬁ@é@/éwsigﬁt al
fromthe platinum groug and can be E)Y Bared from gﬁsatlnum r hodi um

iridium Dal | 2GR ubP rMR3EN A0 e BEGRSE ofPE althGy RFSISRE or

nmore of these zrmtahslonlt ial}advmﬁmm&y plmattéwmpr ac@;bﬁl@UmdelOdi um
alloy. 20 Alter tlvel th| catal [.e conpo of. a

cat al yst from“f quaoﬂ %p a% %ee]%ac ]f)eed t?1%r el Jactf)la)ve an%ara%jl}fteja%t one
ot her mat eri alpliatcimui nggaama nots | irowght o teerituing cobattiomamyaiime,

magnesi um and CREAM L% g, inter alia, steam. In the case of the

10 application in the synthesis of HCN according to the
Andrussow process, this temperature can reach 1200°C.
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, eilicon nitride Si,N,, silicon

20 boride, silicon boronitride, aluminium oxide (alumina
Al,0,), aluminosilicate (3A1,0,-2810,),
aluminoborosilicate, carbon fibres, zirconium oxide
(Zr0,), yttrium oxide (Y,0,), calcium oxide (Ca0),
magnesium oxide (Mg0O) 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:



WO 02/ 10067 PCT/1B01/01692 7 The corrugations of the faces (6) and (7) of

t he support can be of any type,
sawt oot h waoreugedrzi ons wil |

in particular sawtooth corrugati ons.
be defined by 5 the height
corrugation and the distance " d " between 2 corrugations.

h PCTABOERGH: _
The increase in

surface area a, produced by corrugations of this type can thus be

cal cul ated fromthese 2 paraneters (Figure 2)
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tenperature, guchlas the \\O 02/10067 8|PGT/
ammoni a or the_synthesis of |IHCN, characterized in thatlit usels a cataljytic
device or a reactor according to the invention. In a specific enbodi nent of
the invention, ptey StBr R4RST ASO) diRPsb OmbbeiAYENLiHARH SAd ey Syt pgsi s of
HCN and conprises the stage of paSS|ng a gas mxture copprisin
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BO 1 /0L (92 oxi dati on |of

al i phati c, ar rocarhon m th e
exanpl es of t gpﬁfﬁ%%%arggﬁ h?%%%%de%%ﬁﬁﬂuﬁﬁefkrn%%%é%% ﬁé%ﬁgtlﬁg
et hyl ene, et hawdb‘?bfpw en@heﬁ%péﬁ@blﬁaﬂa@emmlm‘aﬁﬁ tasinf@te. Offhe

hydrocarbon i s géhyagt aé}.eﬁif@ﬂd/rém{vﬂﬁﬁﬁ kel

relates to a process for h preparation of t
FF?e

to the i hlentithe GREPECYF F3n (4R RIS

BESSETE ikhe

e catde&i
r

I?dé&héﬂSSf
evi ce accordlng

the ¥aymiQtrol | ed

out agai nst th@ebb&rUgamﬁdlﬁat&ngﬁﬁlﬂftEQEBp&ﬁ&e@ﬁﬁo&% t(tasgpast 68), SO
that it 25 fol or er eof th therevmththe
hel p of an i mD ﬁé¥$¥égﬁb%n ﬁ%gﬂs m?% rn%)|I|§%I|%Oi%%QS£P (Squar

advant ageous| yreeerrantat, alﬁ@cagon@hpo@@@ @hethek%bCQn@IS@aﬁect(mnof t he

support (2), the corruggledekBGLed haPlrBiCl1) which is effective as

15 catalyst is in particular a catalytic metal from the
platinum group and can be prepared from platinum,
ruthenium or the
It is

advantageously platinum or a platinum/rhodium alloy.

rhodium, iridium, palladium, osmium,

mixture or alloy of two or more of these metals.
20 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, cobalt, manganese, magnesium

and ceramics.



30 covers the opposite face of the said material (1) to that situated

agai nst the corrugated face (6) of the part (3) of the said support (2)
More advawpagaesss!y still, the conbination thus ' forned geRaBH /SR | oW
pressure drop which is 35 substanti al I7y honbgeneous in the cross-section of
t he reactor. WO 02/ 10067 9 PCT/ 1 BOL/01@&2 A specific diagrammtic exanple
of the device according to the invention (Figure 1) is conposed of: - a
conbi nati on of corrugated gauzes (1), - a corrugated ceram c support (2) in

two parts 5 (3 ) and fthd korrereltikme ngr ataer rigaied () acad 67) ard (7
) . The gauzes l%L) axe Sl:t uat e?}[ebettxé\een the two, faces 56 and g;#; of _the
parts (3) and (25 BFPPRECsGAFoME 2 3 YRS pattsPEBYIGNYRE 4Fa8ForRE
support (2) areodfugmidiowns$.ceram ¢ having a honeyconb structure with a
circul ar or pol ygonal u a 1 gqnal,, d . | 1 ke
cross-section. Exanpl erf‘%g 1 a@’%‘i"e ar gg?%ﬁggﬁgﬁgg&aﬁ% y??c &a%a%éeé(l)é’y
accordingSto tHesiheaghton: Ifhe upporl C2yrragebignngnd the dastancen can
be given a corrygat atbdpedh ebt hedr REFA fortfl CTRAat 1190 LBl NG, t BEFRKLAI Ng

stage) or after calcination, by assenbling and adhering together prisns
with a 20 tri aags a0 @osducedt bpncoArugabipasi of dfhid atypeincgauzbes(1),

constituting t [ C-C €,,.LS._suyb ntly inserted t ween, 2

| ayers (3) andg%4-£%§“%%#§%gg?é@ Eﬂ%%gr? ?gggg?hﬁéspégnggﬁigg 8BeEQFion is
carried out 25E®llowing ngavut, over the corrugated part (3) of the support
(2), a cpgbination of gauzes of elliptical form (1) which will be applied
to the corrugations of the part (3)—o0 he pport, the support having been
posi tioned beforehand on the holl oy brj@ks (F3})ydB0 constituting the base of
the reactor with a circular cross-se ofR—TFhé—w dth of the elliptical
gauzes corresponds to the internal dianmeter of the reactor. The length is
equal to the width nuL%%glLed by the, coefficient (3 defined previously. The

upper |ayer (4) 35 of r dGSEERSRat B i SUTAEKSS ??eﬁ‘)oébi}blﬁqddlqei*ﬁmﬁ}r’l i ze
WO 02/ 10067 10arBﬁTt£3}15iQ1«591@821:&?%:ﬂ@ﬂzgécéﬁiﬂgcbéntﬁ@ ExvehEiencqRigrring

a honogeneous pressure drop on e conbi nati on over the entire exposed
surface.1R hede si el €agtiopansls ies dguermridy widdosie ech@sen heitclatal ghec

device thus 5 d r%q_sc It RS tp.cC i ; £ i 0 d all
the activati ongée)l{nigregf/r#{g t ne}éal&nest ?o?intel o?ot %@tpg&%ﬁgngge&&a%é 'gggges
(1). The hol | aims brhedasugdl)aaxelt hensetvesppndst i baedann iherbdaskerihubes
(12) of the reactor, which are canposed of a.refractory cenent 10 13 )
Per f or mance T_I'Feu‘ﬁfgaed%f arfg & A4 cgﬁgW’cgﬁééc&ag'i“ﬁg t'dg h%dVi'WEﬁé?Bn
makes it possidd eshfHredhrugaFEoh €AsE Ohott Pet-PChpBaghbe %6@@‘38 arga for
contact between the 15 catalyst and the reactants. This results, for the

same ovet@l | tHIDugHRIt ®F r@aglRands, deviian i hprowed pibEftenitty The a

minimal and subsiasBtiRl | poeeugheAbnR eSftbSrdiiep, BBKI RhPOSShPbEL ion
t he nore so since such_a

production ca igns of | er duration,_ .all
devi ce 20 wi t HEVATIATHRITIARIER oRIOE dfs OF AihattoeeRLes | CrigRale
subjected to npahani gal- def or jhieA- 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



The tabl e hereinbel ow makes it possible to conpare the performance of a
representative systemof the prior art with a catal ytic device according to
the 25 i nwekhigsy PRI OR ART: | NVENTI ON: Fl at syst enCor r ugat ¢ r1/1801/01692
systenCoefficient al.0l.4Productivity:2.002. 16kg of HCN per tonne ofair and
kg of catal ystlncrease in pressur e295dr op: o0 per nmonth of theinitial
pressure dropDuration of the test:9933138hours of production WO 02/ 10067
11 CLAIMS PCT/1 B0l J01692 1. Catalytic device far the inplenentation of a

reaction i n a HAS/RUSEdLEM agmn{glﬁg t egper iy e,SynglI@egi_gs, Jgor g@gﬁ,rrpl e,
the synthesis of HCN or, the oxidation of amoni a, 9ggg*gr_| sing:, at |east one

textured matePAT3CPRRHASh 1R BRRECHitv& SRS At &P ofF RYiSH P¥ edcti on,
a support (2) meerpdsidtgaidimasio ale caragrteigrart 10 (3), the structure of
whi ch makes possi bl e the passage. of a t he id part, (3) of, the
said support (2) havi n%l aé)c%??gb%%%dg?gélﬁgﬁ: s?lc% ttﬁl%t Jtrﬁéellgtrﬁ:?l)éas%h?n
surface @ ea ErIcgw=odreeding heocbheudaveotdoni tils rtéspezyntiesid | af

surface is at I [P =YaTVE=1R t alggul #1]-1{ r4S
corrugations an oﬁetcw_e nlaS%%r ot!)}?érra%g%ggl.ol aﬁé appfo?i %its‘e)%{%?u]t:%e sai d
textured mat eCGOFIPTAFLNSE| n§ pdWITBIP D t hadvpptpgerapd Yagdhachanee

corrugat ed fagemorda £Hd tégy§ahdod8rpehe (@kaafytlike dafsuppOsEa{gy and
foll ows the form thereof . Cat al %tl c devi ce acco d*)ggwt o Caim1,
7 b

A
char act eri zed 5% thHat 1PHENS2SRs thi Bh SRIPET 3T TS0 §SRol&P & nand
materi alilo 1) agaiorst, the @ rugatcddaiace 2btér6 reaaftiidie parigals 3f)owf the
support ( 2 ) J of egan ceram c support (2),
the structure dgﬁp%%%tesl%‘o%si 1 cei)}{)ﬁ;e&;%mg%acge % the gases, the said
part (4) having a cor fiifat Bydracarb?n wsed i sthet amdceds Howol bigous and

I t ' ' : hd 3
conpl enen arysé/?ltt\ﬁ(%ls;h&fsﬁ'cﬁ sl t8Cene Gidve icgolr?réggt Bara (3)

and the said p el ng positioned sO that_the sai dt_ ed faces
(6) and (7) arfdlEiditiyeshdo¥ hapstRetadtéedalanq) al sPhakéfy eFYEEthteePr t he
U0 021 10067 15 PCTl | BOL 0L 1105 L hb bes Tl Steant AGeouS! v Subet ot (ol T
i t hus bei vant ageousl y. supstantially
honpgeneous oWvX r%%ol@qﬁoqu aljﬁrfnﬁ“glee'vi C@%tfo]r%;a%}on,
Catal ytic devinethacegr cetigylenej t aehanee @iroplyd epeecquiopamd ai nBtane,
char act or | Zed b rbhigh, [hes SUPRAe { Bnd RS- Ge NG COTL R LUEL YL Gus y

Cat al ytic device accor to any one of e preceding clai
charact eri zedMefh@®4&t- t he corrugati ons are sawtooth corrugations, so that

the incrgase in surfagganfaddit )imvdtie ddEERS rdThsdl fage, %%zé‘é@@s a. o.
Catal ytic device accordi ng to Claim4, characterized jn that the iIncrease
in surface ar &2X er§ PLeRBpASxPRatCH ytie 4catalytic 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

25 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

30 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
35 substantially homogeneous in the cross-section of the
reactor.



6. Catalytic device according to any one of the 15 preceding cl ai ns,
characterized in that the material (1) is a gauze. 7. Reactor for an

exot her m wo @AGdd7on at high tenperature in a gaseous nedi WathayimGeR
generally circular transverse cr oss--s9ect| on, characterized in 20 that it
conprises a catalytic device as defined in CI ains 1 to 6 extending across
its transverse crosssection. 8. Reactor according to CQaim?7, characterized
in that the exothermc reaction is the synthesis of HCN. 25 9. Reactor

according to Caim8, ghg tlerllczeztttagkahmﬁettweestampte e ptﬁéeae%c%he
hol | ow bri cks gq@g %blgstl t he base of the reactor and Is covered wth

a heat shield. %t?%nt]ﬁ?oc’&%r‘t:ho% $BsgBEE hbdiEnFarPRFER 36:
tenperature, characterizadcombihatioseof scordegatea gaﬁaéﬁ I(SE)(JGVI ce as
defined in Cains 1 to 6 o, grugﬁg‘% qr .as deflned iLn CI(?

Process according to darm2 cEeFf%ad PHPPRAE i %nt ﬁgosyﬁﬂtém s of
-HCN. W 02/ 1006 7an1d POT/ | mc_thollagienQZa Pooregataedchbadendsed oattai(m 11,
characterized in that 4joCRIJRES (&'}‘e ﬂ@g%l%EaE%ﬁs'ﬂgt@egﬁs Eﬂé‘t s

conprising a h drocarbon advantageous y net hane, and oxygen over
the catal ytic $e (&dcoPBfing B t 8 Hi%s PRLES 6(%t a’tn”tdemﬁé?at etye
bet ween 800 ansug@®BC, (gp as to obtain, after reaction, a gas flow

conprising at least 5 vol une HCN Process for the preparation of

a catal ytic device acg%l?%l %’5’ (f;a?l natq jlé)G Sﬁ‘actsélﬂpzoéﬁ i kﬁoaf’ﬁat t he

t ext ur edldmat ern'taie(ib)f |ser@thied Im:tlrs_;gaansttortd}&:csnhfateu(:ﬁhref with part (3)

of the corrugat F?‘ lha(t C_M lIeol lP :[é)i;m hhereof and in
rp ot At By 890881y,

that it is heI ere W|thth an i’mmo ron’ nean

Process accor dfm@ e G Hied 1%r0c$1a$%@tfe¢mzed in that the i mobilization
means i s nechanical and is conposed of the part (4) of the support (2), the
surface (7) of_which covers the opp05|te surface of the said material (1)
to that situat®s e 91 2(& he 3! 3 leygicehe

sai d supp®rt (aé’cdrdlna?ettt;ﬁeﬁé@ &Fctue A3" . A3=9
. AFL. AF" . A3L. ALL. AZ9.

A345X~yt oj €' [ V] ca] ca] ¢ %af‘éB?Eﬁﬁ% F@&PEQP@&] &8 G LFEertigR cSfRa] ca] ¢
a] caj ca] ca] ca]hzm] gayea] cea] calrl]rugé}:ed] cﬁadi}maemj:hess Hefore calcination
e " ~yt o] a il c a ca)ga] ca] ca
] ca] ca] caU] Za] 121 é: Ul ca] ca %}a ?a ?El&f ]%%%%&#g %l/())%*’P
+B+P+Q+o+r +- //%ﬁﬁﬁ“ﬂ? Jlf}9<sn hljlﬁaza] @&Qjediél]eéfa] ceFtamega] owjtdn] cal cal ca
] ca] ca] cad)] Ca]@@]&@d&@dﬁ%ﬂ@%ﬁﬁé&@%ﬁaq Ca] CaU] ca] Ca] ca]ca]ca]ca
| /1111 X1153n6p6y6{ 6677888888 9<====#=7?AAA g
Ul c~a] ca] ca] c~a] caU] cdt) caf ¥ERARET 47 ca] ‘cf‘a] c%}% 3 ‘a‘]‘ca] gauFes] caf h] ca] ca]
(ézégci%%gzé]acg} ocaqmnalﬂKnag cattl}e:? Ad\B)y Bl 8} BRBBBREC is subsequently
U] ca] ca] ca] cajllifsl'es]]l ca ca% (%% gla] éc/lz:t](;:‘1 &lega] Gl aaj]dcafff Gifc aBPERYFREFLa] ca]
cal] ca] cal] ca]daf@d] ca? Lt afbas] pesKKKeO) Op0cRERRAQESHSCCIDBDEEERbAt al 5| KK
I K K{upj g5 [ Vkenyt Tk81Zing 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  defined previously. The upper layer (4)

35 of corrugated material makes it possible to immobilize



U] ] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] caU] ca] cal] ca] cal] cal] caU] caU] ca] ca] ca]c
a)J ca] ca] ca] ca] ca] calj ca] ca]ca]ca
OPQbCMLO%R0(0bA10d¥l0%&' () - ~ &F109%&' () - | MLO%& () -! F" PCT/IB01/01692
109%& ()-f910%& ()- QRTWZ] " dE& * 10%& ()s & # 109& ()-&Y 10%& ()- &L
10%&' ()-S109%&' ()-3&6910%& ()-s cfs~<! 109%& ()- (!~ 109 ()-(!
109%&' ()-( 109& ()-9f810%& ()-&Y1 109& ()-}oP1ll s109& ()-910%& ()- 10 10
10I y510%&' () -! 0&910%SSE& () 7 109%& () -( A{Y70P1LI @ ' 10% & ()-
U Lo%l pl & ()che | M) - (10 WBenatida1ty L0VWBI0L TodfU{ig.

; oo
.).(Vggpﬂ)(l)(/&?’?) 1%@meg§%%u%) pr%f%%\%:%l(gp on t?lS 1cog{§b18f1a ion Iéver %gé& O-m
10% () - QL0YReQire: 16 ASedL! 40%®Ba¢e- 1R heat shield (10) is
subsequently deposited on the catalytic device thus
5 formed. It makes it possible 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 themselves positioned on the boiler tubes (12) of
the reactor, which are composed of a refractory cement
10 (13).
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 improved
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 o 1.0 1.4
Productivity: 2.00 2.16

kg of HCN per tonne of
air 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
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gases, the said part (4) having a corrugated face (7)
which is substantially homologous and complementary
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1400°C, so as to obtain, after reaction, a gas flow

comprising at least 5% by volume of HCN.
13. 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 it 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).



