EP 0 318 295 B1 Description The present i nvention relates to a process for
producing nitrites. Nbre partlculg_-jp it relates to an inproved nethod for
producing nitrites using an al kan 31&23551@ material. Nitriles such as
acrylonitrile and nmethacrylonitrile are i'ndustrially produced as inportant
i ntermedi gi&fption fOr the preparation of, for exanple, fibers, synthetic
resins and synthetic rubbers. The nost popul ar nmethod for producing such

nitriles isth® probdhk fvéntcd rdithedltb 3 SHoLels RS ploERNY | RMEs. Mord FRRULBNR rbifted to an
reaction iiptoledidtRuaifer prodbirgnitBiey using ah BRanb bE&aIganAdriald Cat al yst in the
gasequss phasiled sudh bé Ediylon@i rficBinetfiryloivilecars @aastally prodube & ilporanttiRermediates
proposed frhb pdparition ofpfoDeKMpIBCibes  syhthetic tesiné Bndasynthatit RMBery. ITae inbst ipbiilar Sisther 10
t he so- caiot pradusingrsuch cirlésasitosulgacearsolefia Sxoh ras piogyldne onisdbotenesio la@aaetion aitk ammorgal c h
as pr opanand®xyges iltbe mesendef g Ciglystin dhe gasposs phasecit B bigh températaenoni a and oxygen
i n the pres&osoecshtlys thewthave/tsen propdsbad: mgtheds der prodhcinpeacrylpitrile o srtethacrdonitrile wsindhod
usi ng ao Mbe isy-pailed ammpjdation(RIgRess, 4B0rdig &7 wiiidhog Byver @Iﬁne&smam@m@e(quane is
(cor r espopuiiesied toc regstion witcanapRgNd gxygenJip-he. presence 31 8 cytalgsy Q?th gaseque shwsedioh g
to US- A- 3ingage.guaggthos ysing p_Me. o cetatyst (JR-AdB1§887 (1§7RhelPrbty-13312{{973) (gon ding
catal yst ipSBrAAp3 %3?83"3) f@'@; 133 (1932, (ogmeshonding Ao %"r?r 363@ *’Bds!j,’? -B- 420@‘3016

1975) ’?"8 EG B? “d
SP— B- 475(g ébé% g gﬁﬁ’ﬁ 3%\?%53"? " )a
Sb type c o o e W Tk )
JP-B-47-1 j ' d
211k ‘%%?;{5%?%3 %ﬁ RSy
_ A- gg-to
GB- A, 33&2%529&33)) kﬁ%w’ﬁ%ﬂ&x@%f ﬁés%v hod$#d tngcto o %%g@e)é&ﬁ)y of%bﬁctlve
met hod usjip@s. Ot her types of catal yst (JP-B-50-1 7 975) (correspondi ng

to US- A3, Gbatdd ISimprots ehelcBigmiity dd e rrtmsuaaeﬁ\aﬁ Qamity dmah lREkic hade; AolgeliaRdiay Y
r egar di NQort $ulurScdP6Unt \Has Yeed§ addbee to0td @euktion Sy&terh lok water hdsibeeii Gdded (6 tHesidtiote
the selecéysiémt ovalver! fhe foihérImhetide hasia roblem ofj gessible tcprrasion aNthe Fegetivh @ppakatuis hdiile

i Nor gani cthés ltérdiesttod hastd droblencafiignmation of teysprdieasibyaisidecredotiont he reacti on system
or water hagutheeore theaubtiods tding comautionad natdysts require @ Ivery iHgtvesaction tanfperafuce; wiich
nmet hod hats aboupBA9H L enhighier. 50 thel these methodscd disadvatagdops in tans eidive regsisn matedst whith | e
t he | at t emusvbe hesd aphproduciongbdtem of for mati on of roducts by a side
reacti . Fdhe presaripentorsthaverfpadn geansivaly rﬁgea&!iﬂd/@ﬂtb?%ﬂgl’m@a'ﬂ&r“ ios ysing Alkepse g
very hi ghasr‘iaﬁ?ﬁ"}gdﬁat‘!'@\ﬁﬂé ragta Pt hayg fepnd;taat By, using atpegificromplex, paialyst it was; neggible
these net® F§’“%?r"@° H?J%MWP%%%‘&J@W%“!%WP% thag P?éb"? E‘Hb@ﬁ‘f‘*“ﬁ'?ﬂ?‘ &ethatis. Wwith 6,
must be u%ﬂ )e‘ ET%I‘ Y S &Jelde £ fnto & °a°"°“fﬁﬂ°’b ra%% é‘n‘l‘ '°Y’va‘8'ﬁ??5?"%’° oo 398 e

extenswe '°H1';p[ ypotiopg! "29 ane as a
starti Ay gaTyFae ?"‘::é?éﬁf” o L B el A e 0
e TG e D
hi gher sel €5} T o 1 Come dotlyet B RvBee

trod%s‘duﬁn Eﬁﬁ ir VB Shob Loyt eg%s?sreﬁtﬁp nfbgne'ﬁéégfﬁmaﬁ\ E@Eyﬁﬁ kg
to 35 UFichRRam ues%&e Ratl 8 brb kosd Sad dipRbal kAT €d | N convent i onal

met hods. 35 The present invention provides a process for producing a
nitrile wabg e, ses subj ecting an al kane and ammoni a in the gaseous
state to catalytic oxidation in the presence of a solid oxide catalyst
conpri si nghamal ¥ isd@MuMg1 to diBablisUfrom 0.4 th 05 ¢lisfamd.0lito b0 and x pesdnesat numderaductt he
pr esents | thetdi tlairvalenoy of the metel elmneats dxodatisfiedyxi de cat al yst conpri si ng

nol ybdenum (Thasp catelestsaeinimn example. e preparedimthe Telfpwing)dayn Intsizin @avepidsplution costgising | al
conponent 8 given ehauntaefranofium rentaverfadate ag 4@&?%500@@8“'6 i agipoue eeivioh of anyhoniure
catal yst Biphium pxglate, ¥ aquenus solyiips pictefluriq #idap 4n aquepys)solylins ob pmymeniumsparamefybdate) |
to 1.0, binjsuchgmomate thghthe 6‘0'0"’53‘“% °”§° PFR?H‘P’S !E ?'ﬂ“%tsda"dﬂﬂ"%aﬁgé?)ﬂ@g'm%’m@

nunber 5 u@ﬂ mjdure is 3‘?""% frinutes pnd fheevagotated g drnugess

These cat t% T%%' Suit F?-ﬂc'"e B%ﬁ"é’ﬁ °1 from 398 % S07 MW%{P“‘ $At an

aqueous s repar on Ooes : avanadaiy%dar e
eﬁa

I; Um I'T?t
added sucm .Jn¥‘? lx,f BMER | i.‘?lﬁ&@miﬁ g??é?.umco nem

&Hé 's&utﬁﬁ Shiyidtiate, %&'t ‘d £|P£L Y facitl

aqueoug5 gﬁ
par amo aqueous solutlon



1

I n such anounts that- the atomc ratios of the respective netal elenents
fall in the ranges specified above, 50 the nixture is heated and
concentrated at about [err] for abdkR 0388 29881 es and t hen evaporated to
dryness at [err]. The resulting dry solid is calcined at a tenperature of

from 350 to 6.§Qh o\ o ) SanE E% oRilih sty brdddss Iny, f&;.n&}&’%tre&ac@w %/ 0 vgby e
the desireg, ? ﬂ bf Cb‘{cﬂ tQEEP%r%LAn% b%r dcec by &m.., 04.)5
addi tion ofef eaé.@ﬁ@@%leya%n L@e ! rs? R56, and ERimRGR BhidholyARe avrfbr pirs) i4!lpb Um
and ni obi URgachP bf'%0§pﬁs¢l | fR6bphdmblybli akid d#%ﬁwnfé%&c taBa. 2816k AL pdEabiy s @sy
conpaneng, h§5ro béWaciB X 3Mich € cohaing nd@H8EYdMatS O IridlybddAur® T ardiNTVaRdIMM) p@k@"@é ylhdﬁi‘-E,
| ast ‘ef al | dofiadophobgherid dciit €s obt ai ni ng a uni f or m aqueous sol uti on.

0 318 295 Bl 118 cofténtsadahecmdtil SRMERSE bodBitutingrtie Ratalyst Db Ay the pRbSdnEinveition efra)selected
exanpl e, baudhatet &eadmiz\ratjoaf vdnadiver to]molybddnam lig from 00TEItd 1.0 Juraiérabiyiradx b8 tocd. 4Ry ,
f or exanpl ehsbatonie pHtic otelivdym feemolybdenumeis frbm 0D@dt [ta10.6:¢, maforabiyTom 0Rd1to @x:a @ the
be repl awe ciomic @R nighian wrmaybdenomisirem®01yitd 404, prefgrably fom @xatg).21. be

repl aced by [Suchp catplyrd mphbmwsed bithercsirglyiod inspmbindtiprowitingl lpowh carrigsuch as| silics, gluming o
possi bl e t @r aywingsiliGate. fehe coptelyes| iy workeq! intat+ euijable: paticlel diametdr \aed| shapestipqserdiag to the
nol ybdenumscaigand sysiemefitharpactiencandiorptheriartons in aynanaercanPPispAieeddn epd. The
contents of t e skarestartinodratadalds EQSH%”E"E“{*‘UX irpits d-tf?ré"%aafea?‘ ?s hgvipgy1 f°r7 ¢arhon atoms

present nwes ‘fso'ﬁetﬁ‘?“é ethang, Rrerane; buigne, I'F& uf%"ﬁepea p@f‘e "f?m' Bd'
mol ybdenu I-‘oge atlin ?f h |n stial r%t I

atom c rat Ihfé‘;lge'qatﬂm °"ésﬁi?f§l t@' u: P ge s ° ° 'b"e :::_“L's T" 8‘? QBI y
from0O.2:1 s
from 0. 03 %e'fﬁ‘izl }mr}naef’@.i;@a@% ; S;QM "?réa‘* Eqﬁn uﬁb ér?e 3 @E
Silica, al Gy s 5359 agsaa B A tiher f;x& i e aﬁm%Hhtaﬁgﬁe
particle d'nﬂﬁ@% 15" o cortaRChas foStovehi o Feeu&.rsedeséaaﬂa@namescxﬁwrm% trhri3Rr used

reacti on anghpds 8 ﬁfouéclﬁﬁooinsor&ﬁarﬁ oRBHRRE FogbrerattP B MsePthé! @ub Fefandrdlod! E€alyaY While
The al kage us.h@readt@gf mngrugatypbs not particularly limted, for instance

al kanes havi nas the feactdr Wsed A MboBESacIdIfG 0 theaBesBRlivantien, afy HBYE the PéaDPRMEherto
but ane, i sabadiinagas phasd contact carlytinreaction maieassed. Mheyintec@luctiom andaaseattiontdd e \catalyst i n
consi der at inag befcartiétout aglin stconvahtions erocdss.tThe catalyst is|ueuailypused inpan@dlombdf, froivt 0.02sto
preferred t2¢ andereiorably kam@1 tocd/4 emf td orieanole peahdvoof tizet supplied dkese.oxi dat i on

react i omsei n tThe akense ewmonid, thernptiqnalanaiacular axygsniontainiiggas and 3 ditjens ges eppio

atons exi stfdrmegulatingt threspeest \@loytytan@ thepartiglpeesprin of dhel Qygen ey &A supfigd individugllyti;ithe he
starting ndgastor doweyss it is jprefaired dg, gux r%‘bﬂQS’F%sc'ﬂla&Ya"Gﬁ(we*ﬁ swgp'ssﬁ'ﬁrswsaneweﬁ h
the starti ﬂ@seﬁ'ﬁ’c'@?“walm the reeiNugh pur e oxyg as 20 may be used, since

purity of %E% :ggg o gmma o oo < penelicirne 18 > P Koty oy 83 16
oxygen- ¥o

oot i mea o P'P Syscronn G SABE LT p e of ol
B? of gfgbfﬂe r:tfnciréugl: 5] sel [;P .¥or§ t éﬁ%oé}iﬁlar oX LH:otam gr%edeso the amount of
e reauc
}h%&

BB 1%
and a nol e gas to

det on orgti OnAsOtfne EI ive § Js sLEh ésrrﬂu%ﬁine Erg&ﬁﬁqlnelﬁ:ﬂnt Ayl Red @gwcamﬁnu
into an or ledadsig %Idﬁlﬁhdﬂéﬁm& @ﬂﬁﬂ%@&é&& irf e Bisoe-hbkiorie Yangs, esg@p@ss.aa edireﬁmaihxst
while 25 Usparg vbieae bl thepartiiDprbdagre BEStydeli Ethe Sipplie Gas't6 @ 6lible g 1N t

process accor fhefsgacs Yelbdi ofthé supPiled ighs/@ Mibitdélof alkanb, Snfloni the Rfdlet il dkygbiScontaining
hi t hert o uggasloptionally g&d gal) #BRadiiGent haaCdptichallyadsyd) i i€ géneaidt fraii1 1008ty 10,800Use (I prefbfably

I nt roducssi dioma0aitoe2000 &ct.i on of the catal yst nay be carried out as in a
conventi onal Ipribe @esent Tiventiomt thé yeactiansofuthel alkkng areleainmoniaails generallyt capfed faubmt a
0. 02 to 2. 4empeBiureywhicheis ddwey thin thent@npbrature ¢f. sbcopyeBtiang aowexidation newely labknm 830 tohe
suppl i ed al4R&rie prefpably fronTHQO t9| 468 MG, underratmaesaheric peosews, jacsiightly rinsreasad| pigssure or a
oxygen- contsBghily fegucgéipreesi@®- a di | uent gas optionally used for regulating the
space vefoci t¥) theeresepicinyeationag|«. 43‘1"@§%’EFP% niffe §uRlh ay) MetasYieniYle B"ea‘éﬂ‘ﬁm"‘? isformed

i ndi vi dual I'fymt igobyiiges PEaB’P‘?Fe ekl s @'f;e‘* gorg)etgmgrqngdw@rggem %Ya'tt'rﬂ}% g g"""’; from
subst ancesrokajectwe mtrgg{gre y-produce%%ﬁgwy the ;Em@ugnt o?proﬁ‘?c}t?on of %% gQﬂ;J)%ducts)gs arrermar’t

the reacto
mall.

55 The separation of the objective nitrile from the reaction mixture,and the purification of the thus
separated nitrile can be carried out according to a conventional method.
The present invention is now further described in the following Examples.
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EXAMPLES1to4

45 After charging a reactor with 0.5 cm3 of the catalyst obtained in Reference Example 1, a gaseous
mixture of propane, ammonia, air and nitrogen in a molar ratio shown in Table 1 was supplied into the
reactor at a space velocity of 1400 hr~! to carry out a gas phase catalytic reaction at 422°C. The results
are shown in Table 1.
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Tabl & VE EXAMPLE 2: While using a catalyst of the for rrul a shovvn
in TabI e 2 CONERASHE ERalnpies #ame manner as in Reference 25 Exanple 1 except
for not usimg—the—te—conpoment, a gaseous m xture of propane, ammonia, air -
and nitrogen whild dfigaWaRIySUNH SbrinliQ Bhodd i TableXBpiBparedlin e Sarfis! MRdreESl ih RbiSredce
reactor @t ExBfiplé andkcspdadk oV BiMCihb Yeadmbshehtx @ HaseBus] mixtareC & firypahd) tanintdfia, air and
reacti on atnitiohén éfaigoamatcoiposRibrOa In IERampRl WasZsupdiie infoeSiakidta abth€ sahieOspicel valocity

Table 2. 3s uCEﬂ&hﬁEATio\éEmEbiANBLrEacﬂbn at the temperature shown in Table 2. The results are shown in
Table 2.

so COMPARATIVE EXAMPLE 3:

While using a catalyst of the formula shown in Table 2 prepared in the same manner as in Reference
Example 1 except for not using the V component, a gaseous mixture of propane, ammonia, air and nitrogen
of the same composition as in Example 1 was supplied into the reactor at the same space velocity as in

35 Example 1 to carry out the reaction at the temperature shown in Table 2. The results are shown in Table 2.

COMPARATIVE EXAMPLE 4:

While using a catalyst of the formula shown in Table 2 prepared in the same manner as in Reference

hd 40 Example 1 except for not using the Mo component, a gaseous mixture of propanes, ammonia, air and
nitrogen of the same composition as in Example 1 was supplied into a reactor at the same space velocity
as in Example 1 to carry out the reaction at the temperature shown in Table 2. The results are shown in
Table 2.
From a comparison of Examples 1 to 4 and Comparative Examples 1 to 4, it can be understood that
45 Mo, V, Te and Nb are all indispensable components in the catalyst for obtaining high selectivity.
TABLE 2
50 Comparative | Catalyst (atomic ratio) | Temperature | Conversion of Selectivity of
Example (°C) propane (%) | acrylonitrile (%)
1 Mo, oVo.4T€0.204.4 464 7.6 20
2 M01_0Vo_4Nbo_1 04_25 417 ) 34.2 105
56 3 Mo, o Nbo_«] T90_203 .65 423 0.3 trace
4 Vo.4Nbg.1Teg 20465 421 2.4 trace
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Af ter chg\ng'jl ng a reactor with 0.5 cn8 of the
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52.7 EXAMPLES 8 to 10: 30
cat al yst gbtained

amoni a, iW’i’élEji t r ogEampasitien of geadmalenratigh shown Gomverpighple| 4 wiBalectditnel i el t o
the reactr at a dpace velocity of 1400 [err] tloisobiang (6L} rethacrylqaitilon¥el ¢
conteetoCcht al ytic |r Rasutah®h AlHo[ €17 ] ArThE N,
8 1 1.2 7.6 73 15.2 224
9 1 1.2 5.1 9.8 11.0 427
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Claims
s0 1. A process for producing a nitrile which comprises subjecting an alkane and ammonia in the gaseous

state to catalytic oxidation in the presence of a solid oxide catalyst comprising molybdenum, vanadium,
tellurium and niobium.

A process according to claim 1 wherein the catalyst has the empirical formula:
§5 :

Mo;.pVaTepNb:Ox



results are shown in Table 4. 36

TABLE 4 EXAVPLE ' " Conposition of gas (nolar rsion
Sel ectivity of isobutane (% ngbf%{ 1trlle (% H’i u

| sobut ane [err] Air %Qggru . I II "I"" I ! ,6
7.3 15.2 22.4 9 1. 2" 1

9.8 EXAMPIH 5:0 42.7 45 10 S 1 2

2.7 122 6.0 41.6 Clainms 50 1. A process for
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52.7 EXAMPLES 8 to 10: 30 After chargi ng a reactor with O0.5[err] of the

cat al yst%@@g gggﬂlon Ref erence Exanple 1, a gaseous mixture of isobutane,

anmoni a rogen in a corrp05|t|on shown in Table 4 was supplied to
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TABLE 4 | pace veloclty of PS hd &Y o thegeag c@r‘tac‘i éétélﬁ reaction @i ¥48" &! e
Sel ect i VrbsIu)fs &% shown in Table 4. .
36 TABLE 4
EXAMPLE Composition of gas (molar ratio) Conversion of Selectivity of
isobutane (%) | methacrylonitrile (%)
40 Isobutane NH; - Air N2
1 1.2 7.6 7.3 15.2 224
1 1.2 5.1 9.8 11.0 42.7
o 10 1 12 2.7 12.2 6.0 416
Claims

s0 1. A process for producing a nifrile which comprises subjecting an alkane and ammonia in the gaseous
state to catalytic oxidation in the presence of a solid oxide catalyst comprising molybdenum, vanadium,
tellurium and niobium.

2. A proé.ess according to claim 1 wherein the catalyst has the empirical formula:
55
Mo, oV TepNb Ox
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| sobutane (% nethacrylonitrile (% 40 | sobut ane N

H3
Alr N2 8 1 . 6 7.
22.4 9 1 1.2 1%‘.29 318 295 81 9.8 ﬁllillHlllll “llﬁﬂll:ﬂ l"l
42.7 45 10 1 1.2 2.7 12.2 ¢ t n g QO
41.6 Cainms 50 1. A process for producing a nitrile which conprises

subj ecting anwiRkdrPAR fRMC0.GNBDIY, B id Font 6161 BT UESHroH B ELIID satxabprédefits a number
oxi dation in §lRtAVRSBRLRIATY ohthé Metalbiden@as wfidiad.yst - conpri si ng nol ybdenum
vanadi um telluriumand niobium 2. A process according to claim1l wherein
the catabyst A@mcéssacmnyngrd ciain 4 elieralr ais fo §.22torg4, 6 is front 0.2 @ 0.4 and\é is Fom™0.1 to
whereékn a is 620m0.01 to 1.0, b is from0.01 to 0.5 c is from0.01 to 1.0
and x represents a nunber such that the total valency of the netal elenents
is satisfidd. Afrocgss actordingdegny anscofr ttié mrpvioes cldims iwhizh \ish eardsdnoud in thefpresancd. of
to 0.4, b is melegapoxggang 0.4 and ¢ is fromO0.1 to 0.2. 4. A process
according to any one of the previous clains which is carried out in the
presence ofs nfPEEssE aseorging dpany onepf dhe precging claines whetelton #igne epniging o d ¢ caren

precedi ng cl af'?fBS-wherein the al kane contains from1 to 4 carbon atoms. 6. A

process accgording to a ne of the preceding clai wherein the catal yst

i s present %T n‘g Qﬁgﬁg‘@@%ﬁ 0 gy one d%dﬁqcpg 'T'ﬁs ‘?eff'"[wg‘? ?afa?yﬁg? P’fs%?&e)'r‘ & 5'8?“\'1‘€?§ur
proce

of the afkane™™% & a"&%%?etﬁl?lué° t%°%1'h“9°‘one of the preceding clains
wher ei n the, a Bds3 abcdrdilg &6 tonégf pf@&gﬂgklai% wi\&&?\hg"aﬁ\mtoﬂa I;{ eﬂé&%bntﬂ{e n a?noml
of al kane. 20of m 03 193 XoFer 1 AoF@afitaddd 1O any one o the preceding clalns
which is carried out at a tenperature of from380 to [err]. Revendi cations
26 1. Prgcedeadrcdds A8dsrdingQs asy o8 ofinb biekdding WainfsQiiRA lid Qired Bt E kdnipBiaturb of from
al caneé et d' agggusugeaoe a | ' etat gazeux a une oxydation catal ytique en
prdsence d' un catal yseur oxyd6 a |'4tat solide conprenant du nol ybdbne, du
vanadi um dwvéndicatisrg et du ni obium 2. Procd6 selon |a revendication 1,
dans lequel la formule enpirique du catal yseur est |a suivante: 30 Ml
oVaTebNb&OA. deraesdé aigLpedduetion damtnitdle odi, Erinpartel ['dpositiore un @lsar®, @ I'amn@piBqueck isat
0,01 & 1 et xgazeypriCwerrixydation catalylique eh @iésenge diun cateysairi axydéckekstap adlide) campranent du
6l ment s met al inplghedne, dwyanadium. idy talljre etdu nioBBM3. Proc~d4 sel on | a revendicati on
2 dans lequel _a est de 0,2 a 0,4, b est de 0,2 & 0,4 et c est de 0,1 a 0, 2.
4. Proc~d6 2sePrapfdf selenda pruendicalio hyflapsipqushia foppule-erepirgpedu eafalvaew st laifiviitisence
d' oxygarn® nol dcul ai re.ox40

(7] ,oV,TebNbc

dans laquslle a est de 0,01 & 1,0, b est de 0,01 4 0,5, ¢ de 0,01 & 1 et X représente un nombre tel que
la totalité des valences des éléments métalliques soit satisfaites..
35 '
8. Procédé selon la revendication 2 dans lequel a est de 0,2 2 0,4, b est de 0,2 2 0,4 st c est de 0,1 &
0,2. :

. 4. Procédé selon I'une des revendications précédentes effectué en présence d'oxygéne moléculaire.

5. Procédé selon l'une des revendications précédentes dans lequel I'alcane contient de 1 & 4 atomes de
carbone.

6. Procédé selon I'une des revendications précédentes dans lequel le catalyseur est présent en quantité
45 de 0,02 & 2,4 cm® pour une mole d'alcane par heure.

7. Procédé selon I'une des revendications précédentes dans lequel I'ammoniaque est présent dans une
quantité de 0,5 & 3 moles par mole d"alcane. o '

50 8. Procédé selon I'une des revendications précédentes effectué & une température do 380 & 480° C.
Patentanspriiche
1. Verfahren zur Herstellung eines Nitrils, umfassend die Durchflihrung einer katalytischen Oxidation mit

55 einem Alkan und Ammoniak in dem gasférmigen Zustand in der Gegenwart eines festen Oxidkatalysa-
tors, der Molybdén, Vanadium, Tellur und Niob umfasst.
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S. Proced4 selon |'une des revendications precddentes; dans | o i "ﬂ“ml
contient de 1 & 4 atones de carbo ed6 sel on: I
revendi cati ons pr6c6dentes dans | %&Pe?fqéggt al yseur es ﬁﬂj “J |
gquantit6 45 de 0,02 A 2,4 cnB8 pour une nole d'al cane’ par heure .
Proced6 sgl aRrinrdienadie AndpRide A didatrch GoRenRieRHREIE 848 el ﬁ&ia"‘lys%ﬁﬂ HS |embm§’di¥5“?9ﬂnﬁﬂ ue
est present ad@,aﬁt une quant|t6 de 0,5 a 3 noles par nole d' al cane. 50
Procede selon |'une des revendi cati ons prec6dentes effectue & une

t enper at ur e Mg B8INBLO480 C. PatentansprUche 1. Verfahren zur Herstellung
eines Ntrils, unfassend die DurchfUhrung einer katalytischen Oxidation mt
55 v ei nemoﬂdl la 20:01 Lhisd 1.2\t 0N 0,8k bis 10.5dgint 0.8 bisrifl iglewnd susineaZedhl danstelle rso Gasgadtenar t
ei nes f est erGeSpmtebleat déryFamente erfdlt iskder Mbl ybd~n, Vanadi um Tel | ur und Ni ob
unfasst. 7 * C L M S * 2 Verfahren nach Anspruch 1, dadurch
gekennzel &hrietiahrengeh Ansprughcs; a@dy@aselrenmeacheﬁbpﬁass 3 QR iy intedassl .30k 9it-ist nesty

" oVaTeBhbcOdasici O Bis B2t his 1,0 i st, b 0, 01 bIS 0 5 ist, ¢ 0,01 bis 1,0
|st und x _ei_ne Zahl darstel |t so das i enz der El enent e
erfout it Vedahrapanach g Pf dag rﬁ" '”°6 o'@l?f“t’ﬂ‘ gﬂﬁ@?ﬁ??@f‘%‘h Aess esJader a
0,2 bis 0,4 §egprwarixanmgle a’?’“ urchgefthit ird. dass ¢ 0, 1 bis 0,2 ist.

4. Verf ahgeqle g‘l(l;en neac!:hneelr;]e’l d(?erv¥l%l; ern gnhlﬁ'- Ecqlep(’ﬂglp h eﬂ% nzgg}g dass dtas %I]rcan1 bis
gekennzel Chry %%%8 grht@a\} envvar Voo nor arem uersto

durchgefUhrt wr erfahr en nach el nem der vorhergehenden

Anspr Uche %ﬁ&ﬁ&%&#&i&%ﬂ&%&m&lﬁﬁéﬁ&é d’%l:.k? el(enhizaucﬂndécﬁa&s%ﬁ k&i&an%P”E

enthait. 6. ﬁ/&ﬁd‘r%ﬁé‘eﬂmﬁ‘aﬁbbn@hﬁ%m Pt Mbpﬁrbgfu DAREhs AEYRANGLACIRe, dadurch
gekennggl chnet, dass der Katal ysator in einer Menge von 0 02 bis 2,4 cnB

DI 0 M/ VDI 7.0NVarieiHleh 6hn oo keiRiganEABRAREIICHes dadurdh gkenMBichAdy @Bs B AlhnhiBie M
der vor her gehéans &andd s 0,6/6138, Mdlla tiolr akan gekeadenagl chnet , dass der Ammoni ak in
ei ner Menge von 0,5 bis 3 Miil/1 Mol Al kan vorhanden !'st. a Verfahren nach
ei nem der 8.v Ofetiavepaiach dicem Asrsyorhiigblender afhaprivdhe gdakiwrcingekentzaiehnetddess e bei leiner

ei ner 2% Teifpergharrvat 880 bieo480 3@ OuréhgefitB@rdC dur chgeftl hrt wird. 30 35 40 45
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