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vanadium and copper, charactorised in that: the catalyst is formed of an oxide or a composite oxide of a
metal element composition represented by the following formula 1:
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the amount of oxygen in the reaction system is low, it is apt to be reduced and the reduction reaction
proceeds along with proceedings of the oxidation of acrolein and deterioration of the catalyst becomes
. 45 remarkable.

We have studied in order to overcome such defect to find that the scattering of the molybdenum
component and excess of reduction can be depressed and makes possible to produce acrylic acid for a
long time by combination of copper component with zirconium and/or fitanium and/or cerium and have
compieted the present invention. As mentioned above, the combination of copper with the X component is

50 necessary, but it is not always previously combine the copper component with the X component, if the X
component is an oxide having the above defined properties, it is especially effective to attain the above-
mentioned object. If the X component is a compound of a form except the oxide, bond occurs between the
X component and molybdenum or vanadium component, and oxidation action of molybdenum and
vanadium which is a main component of the catalyst of the present invention is decreased, and as a result it

§5 is inconvenient because it is a reason for decrease of activity and selectively. For the X component, weak
bond with active seed which is composed by molybdenum and vanadium is important. Further, if there is no
X component, only the copper component cannot exhibit the sufficient effect and only the X component
(although it contains tungsten) cannot attain the long life of the catalyst. Furthermore, if the X component is
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The additional use of an inactive porous carrier for the catalyst is accomplished by adding this carrier to
the mixed aqueous solution subsequent to the addition of zirconium oxide, fitanium dioxide, or cerium
oxide, evaporating the resulting mixture to dryness in a ceramic evaporator thereby effecting deposition of
the catalyst components on the carrier, and thereafter firing the dry mixture at a temperature in the range of

55 300° to 600°C, preferably 350° to 500°C.

The metallic comound to be used in the procedure for the preparation of the catalyst described above
is not necessarily limited to an ammonium salt or a nitrate. For example, molybdic acid, molybdenum
trioxide, efc. are usable as a molybdenum compound and vanadium pentoxide, vanadyl oxalate, vanadyl
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af or enent i ongad chbrsaining acrdleirarestiting fromi ditect lozidation ofzprenylens inian yohodiied formporotp aiee thiss
i s used as tfeeX gepapoirehwith dhiexvgen @rd edtisnathafyghsr aitiy ptedny (Tie Rypreduets eingfingre thes
of the cat alf@wed gam ke (oyidatiprepragusts suahas acnylic ack carataldeliit ﬁ%%@“c a¢igly cason fogegpetnd
by any of %t Himaltesad\rsepylegmand mmaaveraefoh@bwpﬂyefsq risgt ‘I‘Pﬁ?/ “Bé’a@BFN%PP dgpd; i the
30 a sl urryF”esG’r‘t "E’B'“'%md hen, f g/ e ext rusi on m) met hod or t he
conmpr essi on” nof" 'f;}g E ventip ‘éﬁ“ §%’" %ﬁ’g&e

be degosited obo%us Reaton \7”3' %ijoed mgre speg lf'ca v g’ ||

and porous, of %Q%f’eés'%\‘ SPETHY: A% ?eétﬂaﬁ o ge KEYs brsp Ti’g 6’5?@ F“@g i owing
|nvar|ably usable as the porous carrier. Typical exanples of such

subst ances aéoqv@s, Mabya& silicon carbide, punmice, silica, zirconium oxide,

and titani ungy 16 SRRErbib bralithofsin FoaiBundbr Mok r RASHERBARA 16T  ace
area not excsuya{,mg(,&'ﬁ/);z [err]/g, preferably falling in the range of 0.01

to 1.5 [ ek ]igmiendf ol pRAideY adrilictabi@nuin@RBOa mdls of:-&rdién &admeR irb&tighpk Y0030 t o
60% and corgsnp#s yeld(®y such that those having dianeters of 1 to 1500 -
[err], prefeNabibsy obmdi©of piidudee Berylicacid/oumbier §f arolsaaciokinappliedpr 1@Xceedi ng 80%
preferably falling in the range of 90 to 100% of the whol e pores is
advant ageousheferentid dixanipiiee! cat al yst and the carrier therefor may be in the

shape of #&pheres,
Porous anatase type titanlum dioxide possessing an average particle diameter of 0.5 um and a BET

specific surface area of 22 m?/g was obtained by calcining titanium hydroxide at 800°C under a current of
air for 4 hours and subjecting the calcined mass to a pulverizing treatment using a jet of air.

s5 Referential Example 2

Zirconium oxide possessing an average particle diameter of 0.2 um and a BET specific surface area of
25 m2/g was obtained by calcining zirconyl nitrate at 750°C in a current of air for 3 hours and subjecting
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cylinders, or hollow tubes. 40 Now, one exanple of the procedure for the
preparation of the catalyst to be used in this invention will be described
bel ow. First, ammoni um nol ybdat e, &PMHARAEBRL avanadat e, and optionally the
nitrate of an alkaline earth netal (the elenment represented by Y in the

af orenenti oned formula) are dissolved and m xed in water. The resultant

m xed aque&§SASRAdNAEHR 2 PUlErtE frealment psing 2det 9f 8ty nypni um par at ungst at e and
copper nit E‘Fe ap'%gd |4 thereto and at | east one oxide selected fromthe
group cons M2 Pconi um oxi de, titani um dioxide, and cerium oxi de and

22222@: Qsﬁ[ ;;‘?EE oSé/eaE’o%Ee%L. a:Pé(/eQ%;" r:[ﬁ% f&ﬁ%ﬁgﬁ% ga}ﬁ% ggﬁ‘r'sﬁgc. ifﬁiﬁ Qr of

extrusion spheres having an average partlcle
di aneter in the rangeo mm preferably3to 10 mm pellets,
cylinders, gidmip@S, oOf honeyconbs and calcined at a tenperature in the range
of 300 [,@rr] to 600 C, preferably 50 350 to 500°C, to produce a catal yst
aimed at. Than 30800 i oNahterUkept Rdated and Bd) V,01409 bDABMENIM pRdimdybtiaté Bed eaut glof/ St
i s acconpl ashedurbyetaddidaw wels dissalasdr $eparately, it B,O0OThDOE datértkey besedsant wiiried, 231 g of
subsequent céppert diteatenardi 323 ofcdmmadniumoparaiungstate erare disiséhaedi The teho @rUedes, sobttionsevereim
oxi de, evapdedinhiis fef thezidohiumgpxide xbteine in dRefrepiink Fxample 2 wee pdded do the apsolteat or
t her eby 7&f fnixed aqugous splutivn.t The roddced h@dlmwailcy@pnt@@n'pm heating them evaheratechtordrnessorand
t her eaf t er afatel ath. erddurtherdried git189°C.at a tenperature in the range of 55 300
[err] to 600 The dripdCsolig mgse conppquentiynobiained %Waﬁ duiesiged for abputc100 TReshplded yith an
compund t o ®RasiensBelding,davise in P?)%Eﬂﬁféylf‘ﬁ?’s in diapeiprang §iinrp in lpngid. pndihast freqted
descx¥bed &'b?g gurentsof g at r?B%é‘sE’éQ S| 1P PP & GRlRL AhhBRlfiereeat pormppositpn”of this

ni trat e 2 FEHAEK G £F OB S PR L\ d, ol ybdenumtrioxide, etc. are usable

as a noly g@ g OCFI'? und and vanadi um pent oxi de, vanadyl oxal ate, vanadyl 4
EP 0 427 508"BYf &t etc. are usable as a vanadi um conpound. Tungsten

trioxide, tunggl e@?dbg of%%aﬁressaétgel "ﬁ%‘?n Uambter WA GRTPREH & t&&é{“ c
aci d salyj Sobtaﬁrzgtaé Esribeti A64V8 At ﬁa%umtﬁ Sjﬁ:§ed ritfafe bath he£64AB 860 %r fato !4 ﬁap@as a
copper Conpgyi N¥mixbd! fdsVeduiting! kiR lthe Vs QR OF RidSstrial@de PiéHyeRe in the
chl ori des, p@sinEAbies mofibdanuntbiSimdi® 8B %atal aﬁd hidihg sioe@myd,enumb bt hcPoldhe RSBy Y
to use anat,m dt YiiBactekd tpRpi1en® pills By pR8UCSH bigkhid RMBELME, S0y WIife dBEkydon, 1609 byC| €
di anet er i Roldneoflska@earidf 73B%Aby @idhe/of [nfrbgdnscoditigeingtDhas vids 4&a foiOrektion hted §daceand
a BET ( Bb undatly SH)ORE3,000 hiFe Thie idactibp @@s EonBnusdi fof 4,080 e 28,000 hbis andare,pe0 adursl @t t 0
60 nR/ g, pefeed eftdagh df thes@intbtralp,ahie datalyst Wels destod ddr pedorhanca Thel resdlis @el sievn in Table
answer i ng tiihs tethpseiurept the mitreta hath wasolatied with dhebygacfianrtimag t i t ani um di oxi de at a
tenperature in the range of 600 [err] to 900 C, preferably 650 [err] to
850 C, forEemplerd od in the range of 2 to 12 hours, preferably 3 to 10
hours. 20 As zirconi um oxide, it is necessary to use zirconi um oxide
whi ch possesdie£59h mi\0b PRt rhepted @ndystiied: 338 g f ?'H@°'F'%§‘h amplyhgatg jand 77519 @f
[err], prefRRYym, mytayppad °o"”"l§° 9‘3 lypq- Ssa%'i oy ‘BE?O“%H ?,‘l‘”ﬁt% %Rir"g%%:g@rgé’é °P‘?P°"t he

H A S R bt S e

compoun as LT Fe §
2iroonyl 4 5 raMic J‘L{Wotr%elgtzzh v%'é‘ baﬁ%PmE %?%rﬁ:%g %gjé&gsg&afab 9 e

a3tanilar'c d
preferabl y re[tﬁénr .gggfdés ly}d d?&o 5090 &id, &Q.tainiﬁg&»&%s that tdd ©f &i mgretu%n %
hours, pr eﬁﬁurlﬂt&a)het%r E&odr@ 6! Wd%Sef the whole pores were stired and evaporated to dryness to effect
45 deposition of the catalyst components on a carrier. The produced mixture was heat treated in a curent of air
at 400°C for 6 hours, o prepare a catalyst. The metallic element composition of this catalyst except for
oxygen was as follows.

Mo12Va Wy gTis Srg2
50 '

This catalyst was tested for performance by following the procedure of Example 1. The results are
shown in Table 1. The initial iemperature of the nitrate bath was 240°C.

Example 3
56 _
A catalyst was prepared by following the procedure of Example 2, except that 51 g of the titanium
dioxide obtained in Referential Example 1 and 54.9 g of the cerium oxide obtained in Referential Example 3
were used in the place of 76.5 g of titanium dioxide and 20.8 g of barium nitrate was used in the place of
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As ceriumoxide, it is necessary to use cerium oxi de which possesses an
average particle dianeter in the range of 0.1 to 2.0 [err] preferably 0.1
to 1.9 [err] and a BET specific surf BR®42wr&08Bna t he range of 50 to 200
n2/g, preferably 60 to 180 [err]/g. The cerium oxide of this description is
obt ai ned by f| ring such a cerium conpound as cerium carbonate, cerjum
nitrate, cer$8ifos %T"f"&'f'e“‘"%‘?‘ Thig catpfyst (‘f’ﬁ"r fostedfor prriommaneaip dhe fame madnsr a3 iy Expreple 1.
range of 300 Té?sr"]“r%shep'b'"éf'aﬂ] preferably 320[err] to 580 [err] C, for a
period in th% algg?rﬁf 1 to 12 hours, preferably 2 to-10 hours. The nethod
to be- enploy §"P'o € production of acrylic acid by the gaseous-phase

t al d f
S:r ?I\ﬁj: ;r F?; yl fél%gilgé?s ﬁlfp ?aﬁ'é gieﬁb cgrr?pog'ﬁcplg gﬁg;;hg ‘?agleqywepi? %:areg\éﬁd]{a%t&pfﬁ ;?elr;faﬂltanoe
met hods. For exarrp e, ﬁe pr oductron |s effected by subjecting a m xed gas

conpri sing lggmpibds dna% by vol une, preferably 4 to 12 by vol une, of
acrolein, ;0.5 to 25% by volune, preferably 2 to 20 by volune, of oxygen, O
to 30% by vol U OBtalysi & TnR6alib bigment tempdBitiddy shov iTRableQfwesd epiited afiditestl foPpeRorifialins
vol unme, pr ef@rialowiig He ptobeddld ob ExampleUTEhe rextultsdie shoed in Tgbls1t 0 a reaction at a
space velocity in the range of 500 to 20,000 hr[err] preferably 1,000 to
10, 000 hr [ erixpmples8 ¢id® presence of the catal yst described above at a
tenperaturse in the range of 180[err] to 350[err]C, preferably 200[err] to
330[ err] C, opt Mearratelyst ofi Fxpmplec! wasdasterhfcx inerfogoance; einieliowin yhe prrgeduregof Exasapla jt, exdept
t he range ofthdt ﬁ*@ﬁpmwﬂﬂ?ﬂywﬁ%@'é'tﬂe@t%@"%"h?ﬂﬁ'ﬁéghbﬂeé'he 1agults pra shavsdn fakle 1- it i s
natural ly perm ssr ble to use a raw gas conposed of acrolein and oxygen or
an i‘nért gas; Conrgf 15 e a formed gas containing acrolein resulti ng from d| rect

oxi dati onof pro |na drfredform gxr to use‘r!p Sop
m Xed. W t h al rA:vg%l cata(#\)’¥ was e& T) sdme manner |1 xampeatﬁ'hreemsge ng::
mngling in f’% % oA 3 "E)ro e ™ such as aersrEe acr

t al dehyd I ||ffgg
oo psfgr"“ﬁ"gra"iﬁ"’ btk e SR,

in the present 1nvention. The net thi s |nvent|on can be carried out
in a fixed hegmswsioasy®r a f.luidi zed bed system Now, this invention wll
be descri bed m)re specifically below with reference to working exanples.
The conver si ongata@hsd inloial éidmenbibtihppSionPindicatedi i€ Tabihewee proguted ByUtIbwihglthe procedure
accordance W ERanipre2, feRdehDihbttgmbbrcibiyr avhilable silidacivhinaTaidiers (poE3b<¥ng Specilici sliace Mbas
nol s of acr aloeéxteeting 2umtigchnd A poresiig in tben/angendd @0 to®5%apd sontEining Poeé auch that sk iottlip
X 100 Sel ect1,50Dun it digindtpr accolibt for(ristipdsdhan@D%robthe whéle porescwereebed nstydd. These catalysts
aci d/ nunber vwefe tegedsioierfermmnsiedsi the eameguanesd a$ in Exarendet 1. hg resulis 66 shuwn imEablo tyi el d
(%9 (Nunber of nols of produced acrylic acid/nunber of nols acrolein

suppl i ed) ¥x Ex@OPIRcY4dp ¢ht i al Exanple 1 50 Porous anat ase type titanium

di oxi de posse55|ng an averaqe particle diameter of err] and a BET
speci fic sur Jaa E)‘ Ealalypisaof ?@"2‘2"&?}3@ Cofppesitnge éﬂdﬁ%iﬁf’ TaE'Stlo‘cY;?f? “‘P?"r %F%‘ﬁ‘i‘g at:‘l:"ed
hydrexi de at

the cal ci gec? 5 Al Lo rr"'rsrw%’m@r“arr s
Ref erenti al conlu OX|de P ssesglng an ‘aver ge p g shown |
di anet er of [err] and a BET specific surface area of 25 nQ/g was

obt ai ned by ,g;(g,lm%sm-,qu@r rconyl nitrate at 750 * Cin a current of air for 3
hours and subjecting 5

45 Catalysts of metallic element compositions indicated in Table 1 were prepared by following the
procedure of Example 1, except that the dried solid mass was compaction molded in the shape of rings 6
mm in outside diameter, 3 mm in inside diameter, and 8 mm in length instead of being extrusion molded.
These catalysts were tested for performance in the same manner as in Example 1. The results are shown in
Table 1.
. 80
Examples 21 to 23

In Example 16, an amount of copper was changed to 3.0 and an amount of cerium of x component was

changed to 0.5 (Example 21), and in Example 22, an amount of copper was changed to 1.0 to obtain a

55 catalyst having the composition ratio excluding oxygen. These catalysts were tested for performance in the
same manner as in Example 1. The results are shown in Table 1.



EP 0 427 508 Bl the calcined - mass to a pulverizing treatnent using a jet of
air. Referential Exanple 3 5 Cerium oxi de possessing an average
particle diameter of 1.5 [err] and EP BH27 808cR1 fi c surface area of 120
[err]/g was obtained by calcining ceriumcarbonate in-a current of air at
350 [err] C and subéecti ng the fired mass to a pulverizing treatnent using a
j et of ai r COpRl 110 In 3 000 m of wat er kept heated and stirred,

1,014 g of a”&"?ax 8‘% r"&m& a&‘ \ u..%‘éad‘és%% & 1
ool oML BR e R B E
eous% SO l?t?ons wer e mxesa an P e ZI r'g\gﬁllslu% oxi de obt ai ned

|n ReferentElxa,l, i2eanpl e 2 was added to the resul tant 15 m xed aqueous
solution. The produced m xture was concentrated by heating, then evaporated
to drynesson Thes@hipst olBémiple s fested PBEperEiviafcd btiolldwiRly the prlotedlre of BRAME i2Pdkcept
sol i d nmess tabasdedgad tonposidaif BaCoywlime Lof Yaoléid,erde by vaklddudt olyden, ras the baahcd adl
W th an exinaksipoto0%tdydbloge dicnitrogen was ubdtcas Shiectisel gaé foe thb reaction.SThs reattion, 1at e autest er
and 6 nm i theteef) gfiolved amatrdiebratontersiontof 80.0 mol% adran @crylicGEid pbr pass vidd Of $6@rmdi% @t 4 or
6 hours, t duxpd oifsdle batl teonpeiatutesef 245 BeThegbagtione hite8.000 knurshenwtintupd ppegsttior, lshawe® @n
catal yst exeelpin conyersiogi§eA maltk anganfaotylicoaid per rass Jielhofg5.5 immife et & redstiongpmperature
stainl es’s $tBBIC.25 nm in di aneter was packed with 1,000 ml of the catalyst
25 obtai ned dE0 &8 cesHiFeltiscorfiraedhal thecsatalyshobipe ergsantinvention dscafestively usable Byanii a
heated to 2Rgefion which s Rpdpren & a lgwPregsn goneenfation 4nd3 IRw gegyB SPRERONI ng from t he
vapor - phase catal ytic oxidation of industrial-grade propylene in the
preserice of a nol ybdenum bi snmuth type catal yst and conprising 5.0% by

vol une & acrolein, 1.2% by volume of unreacted propyl ene plus by-produced
or gani ¢ conpound, 4. 0% by vol-.une of oxygen, 16.0% by vol une of steam and
73.8% by volune of nitrogen-containing inert gas was fed for reaction at a
space 30 velocity (SV) of 3,000 hr[err]. This reaction was continued for
4,000 hogrs, 8,000 hours, and 16,000 hours. At the end of each of these
intervals, the catalyst was tested for performance. The results are shown
in Table 1. The tenperature of the nitrate bath was varied with the
reaction tine. Exanple 2 35 In 2,500 m of water kept heated and stirred,
338 g of anmmoni um par anol ybdate and 75 g of anmoni um nmet avanadate were

di ssol ved. Separately, in 2,000 m of water kept heated, 78 g of copper
nitrate, 108 g of ammoni um paratungstate, and 6.8 g of strontiumnitrate
wer e di ssolved. The two aqueous sol utions thus obtained were m xed and 76.5
g of the titanium di oxi de obtained in Referential Exanple 1 40 was added to
t he produced m xed aqueous solution. In a ceramc evaporator held on a

wat er bafh, the m xed solution obtained as descri bed above and 1,000 ml of
a granular carrier of a-alumna neasuring 3 to 5 nmin dianmeter, possessing
a syrface area of

50
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not nore than 1 [err]/g and a porosity of 40-50% and, containing pores such
that those of not nore than 500 [err] in dianeter account for 90% of the
whol'e pores were stirred and evapor aEB® 423 588 Bless to ef fect 45 deposition
of the catal yst conponents on a carrier. The produced m xture was heat
treated in a curent of air at 400 C for 6 hours, to prepare a catalyst. The

£

netallic el enent qomposiyttromr—gf—thtrs—catahystrexgept—F OXyY r—teS= as
follows. [err] 50 TEEZ ¢at al ys§ vvaswgestec-f r—p%ch ncejby {fol l oM ng the
procedure of ExandlLe®1. IThe r¢Sults|8re sk [n{Table W, Thelinitial
tenperaturee of thq nktrgte bagh was [240 * |C. ExaTBIe‘GS . 55] A dat al ygt was
prepa~ed by followying t€ prod&dure |6f Exqiple 2] “ejeept™ t hat |51 g ¢f the
titani um di oxi de distarmge-—trr—Treferentteat rfxou eTd—gqrre-oA4—d—g-tof—+h¢ cerium
oxi de obtained in gEeantial Exanplie 3 re jusefl il the placq of 7¢.5 g of
titani um di oxi de gngg 18238 %§§§§§§r§ .;mg>§ Cieg b ey i [§§E§ of 6
EP 0 427 %08 Bl 6.8-:@%f strontiumirjitratg. This caté”ly T yas [Cestéq for
perfor mance in thd8ane. oned as id E q Le 11 helreoshil 1 & _Aar shown in
Table 1. Exanples 4%%@ 5 5 Cdtal ystls of rfetajli¢ elfenept gom:ositijms
shown in Table 1 viepe Drierpeed g desied ity | yy ty|mocezby a2 awing the
procedure of Exam:vnaégl, TR P QF £ & |25 A é)ﬂ °rat|5e*1°?35e§m§1%33f and 7
10 Cataly# s of ndtdikl i d el emgnt corpositilons] shéwn }i n [Table X were
prepared and testgdgfor |performance thgd prpceglurg of BEjanpl e
1. The results ard BE@V| J.0o T4l £ul|.Fxa Btk % Jha P8 ot b gt Of
Exanple 1 was testeﬂ,g)n AT BIREEES gehe prde¢d (e 28 Hxanpl e
1, ex€ept that thdg SFacqd vel odity wg 4,00 hr[¢rr]] and %, 000
hrlerr]. The resulfrsgrg—STowm 11T 15 ri 20 A Targtyst S
prepared by foIIovp(i £t He predediing fo; _efcept that |t heoaddition
of zirconi um oxi de \g‘lg JE3 & 3 TBiS $SEISPI8NIS|ES 33T manner
as in Exanple 1. Theé Peddl ts dfe sIT 2 1t8 | 6% underis& ood'[from
the resul s of Tallegl tjhat the catg aifi nthh X |conponent
suffers the 25 getji Bigty theredf to d jcuquslly wjth it he eljapse of
the reaction tide| 222 |S28E|SIET FAFEH FEIEEEE
£3
. 30
" I F R -
1 % A = S ' 1 ! ' t
35
8 o o
g™ 3 3
« © ~ e « o -~ e a
e g & & & K & g |
40 % 8= o« ™ « < © - a Q. |x
L]
Q
B o o o ,:l'_ & |~ |= | | |
> { - - - 1~ - o (] {- - -
® e s = ' NERERERERERE
-g‘ - o~ L] -+ -] © t- « -] ’g
2} Q
50 & Q
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Exanples 10 to 13 Catal ysts of netal el enent conpositions indicated in
Table 1 were prepared by followi ng the procedure 30 of Exanple 2,
that commercially available silicaERQ#%R08R riers possessing specific

surface areas not exceeding 2 n2/g and a porosity in the range of 10 to 65%

except

and contai ning pores such that those of 1 to 1,500 [err] in diameter
account for not |EsStiarm 09t wroHeTpoTES re-tspe-rstieac, These
catal ysts were tdst&d fi& pRr b | Mot e siHBre | Banjifer | 3s |in [Exajmpl e 1.
The results are § T Thbl ¢ Exanplles 12 46 16 Chtallystls o
met allic, el ement jcoppoyqi tipnsij ed|in|Tabj e 1 wgre pbtdingd by causing
a mixed catal yst [solgutil6nh Pht ;Fi"'n i p® 4&re “F‘rarpﬁer as|Tnikxgthlp 2 to be
deposited on a cgrgtrertof—ptticor bi-jre—far-tct oSt | amet er
and heat treatind F§e~resu t apt Dsi je gt 430% Cfor |6 Hourp. 4o
These catal ysts ekae 3 dSREE ﬁn;g B&d 3 3| 2 BeuEn (ABNES B3] n
Exanpl e 44. The resél_&% are|] s abll e Ji Ha 17|T 3|20 5™
Catal ysts of netdlfic_dl enpnt tidns i ndlc ' ahlle 1t wele
prepared by fol | qwgfg tlhe pro Df anpl €| 1, ept]thdt the pried
solid mass was cdmpac¥ilems hpk 1t he | ahdmes ph =i Eﬁg@hﬂxgo‘y&side
dianmeter, 3 nmmin BEiSEdE |2 262 AhA R F 28tH 4 PET 848 S B ng
extrusi o nol ded.| #kesd caf al e tlestled for |perfforfrande ilh the sane
manner as in Exanpke 1. The ar e [shqwn | n Tablle 1f 53 Exjnp|es 21 to
23 I'n Exanpl e 16,| 4% Rrfouol« aff «GHRpef o Wds dnpaped | [3 §| 264 a0 Sgpunt _of
cerium of X corrpog%rgg\jyﬁ CEIEES EX 985@(&)%&“#8 S aNE S BSEL@m'JI e 22,
an amgunt of copfed @waq chhngéd tjo 1{0 o dbtajn cat al \Jst fhaving the
conposi tfon rati g EXTHUTTTO eyegataly reyted—o
performance in tﬁe égmi _nanngf Exanplte di - glLglars sgpwn in
Table 17 'Eplo §7 8|88 rHECEHEDEH C e (R T G
wer e obt ai ned b? refgarlifngl-gsi Bt Jist iy 08 B & 1 so as
to be thg same :gielg/tic cpnpdsi t as |t hg cofrpog bhoun. ijn Thbl e 1.
These catal ystsgvekeg tgstefl far er f gr mgncel i n safre anner hs in
Example 1. The «gsBIRE |2 SROEBiIZITEBIG 8IS HAMES |BE18G|GR BEpt of
Exanpl e 2 was t:ﬁestgéﬁgfqr perf or by |f oljl oW ng |t hg pr )ceﬁur of }§ Exanpl e
2, except 10 tHgdtE& nilxed| ga sed Jof [8% py pf dcro] ei h, 4% by
vol ume ab oxygen, g tjepat TeHe T ogen was
used as the feedlgag fqr the 1 n. The s&t | t hereof , .
showed an acrol eijn doney s|4n )] n’gil % r}pass
yield of 96.0 noll% gt e‘i‘u@d e bat.h S The
reaction, after §, 0Q6—HEurE—gonti-rupa—gper e{ n
conversi®n of 98.[5g ol fToa‘nj ap acfyl|c gcid 8 nol % at
a reaction tenperag.u;e g 3 § 3 5 ) E E':. 3. E. s |2
" [ g 18 |5 |Z |8 |E |8 |E |E |B |E |8 |8
40 % Sl Ja |& | |+ v |= |0 [ |= @ o =~
S
Ble |2 |2 (2 |8 |e |« a [ [ | fe
Ple |+ |8 IR (@ e |- @ v |ev Jo v |v
® IERERERERERERERERERERERERE
2
§ le =22 |= |22 |s |2 [2 |8 |= |«
»
50 =
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15 of 250 'C. Fromthe results, it is confirmed that the catal yst of the
present invention is effectively usable even in a reaction which is
performed at a | ow oxygen concentrati qgp §@éy 508 @yv St eam concentrati on. 20
25 30 35 40 45 50 55 EP 0 427 508 Bl EP 0 427 508 B1 EP 0 427 508
Bl [err] [err] 40 oxygen-containing gas in the presence of a catal yst
formed of an oxide or conposite oxide of a netal elenent conposition

i ncor porating nol ybdenum vanadi umjan ccpﬁer, §1§ra%terised in that: the
EP 0 427 08 B1 EP 0 427 508 Bl datd ydqt |i's fefeeddf an oxide or a
conposite oxide of a metal elenent onpogttion 25 nted by the foll ow ng
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Claims
55 :
1. A method for the production of acrylic acid by the vapour-phase oxidation of acrolein with a molecular
oxygen-containing gas in the presence of a catalyst formed of an oxide or composite oxide of a metal
element composition incorporating molybdenum, vanadium and copper, characterised in that: the
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wherein Mo is nolybdenum V is vanadium Wis tungsten, Cu is copper, X is
at |l east one elenent selected fromthe group consisting of zirconium
titanium and cerium Y is at | east ERO 42V 608B1 sel ected fromthe group
consi sting of magnesium calcium strontium and barium and the subscripts
a, b, ¢, d, e, and f are such that b =1 to 14[err] and f = 0 to 3 whereas

ais fixed 10 at 12, 2.0<Cu +; =25 [err]Cu/ X [err] 6. 0;

the reaction is carried out at a ger t e'sg es{range of 180 [err] Cto
350 * C at a spacial velocity in {he®rang off 460 "d 20, 000hr -1; and the
cat al yst |s prepared by using por puseangt seJ m di oxi de havi ng an
aver age partlcle di aneter in the anéje of | D). [err] and a BET
specific surface area in the range 10—+-0- zi rconi um oxi de havi ng
an average particle dianeter in tné.‘gange of 1.0 [err] and BET
specific surface area in the rangbgqg-S tig ® o] [err]/g, and cerium
oxi de havijghg an average particle jl_i:a ter|TR|THE tldge of 0.1 to 2.0 [err]
and BET-specific surface area in {i#*rahgk o Q tlo 1200 [err]/gqg,
respectively, as the raw material $F®r }ifanijup Zjirjconiumand cerium 2. A
met hod as clainmed in Claim1, chaf&e&@r] spdair|te uthe subscripts a, b, c,
d, e, and f are such that b 20 aBdip e |PaRgE ®f 2 to 6, c in the
range of 3 to 8, d in the range{dfgl ko] 6, |e|in e range of 0.5 to 8,
and f in the range of 0.2 to 2.5 Te R s Jryjed 12, 3<Cu + X [err]9
and 0.3 [err]Cu/ X [err]4. 3. Ane @ Gl alpgd dIRJCaim1 or Caim 2,
characterised in that the dioxi deHr §§$ el adeslalticl e dianeter in the
rangesof 0.45 to 0.6 [err] and BE ecjfyc fade jarea in the range of 15
to 40 n2/ ¥ 25 t he zirconium te e particles dianmeter in
the range of 0.015 to 0.9 [err] a C face area in the range
of 8 to 69 [err]/g, and the ceriu | age particle dianeter
in the range of 0.15 to 1.9 [er@ Big&urface are in the range
of 60 to 380 n2/g. 4. A cat al ystd tidgnjof acrylic acid by the
vapour - phase oxi dation of acrol g ul gr |30

oxygen- cont ai ni ng gas whi ch conpy (a &Zfconposite oxide of a
nmetal elenent conposition mcorﬁo aﬁuq“vanadi um and copper,

characterised in that it conpri Sep a |cqnposi te oxide of a
nmet al el egent conposition represe it ng formula 1: [err] 35
wherein Mo is nol ybdenum V. is va 5 fungstien, Cu is copper, X is
at | east one el enent selected fro nsilstji ng of zirconi um
titaniumand cerium Y is at |eas selleqted fromthe group
consi sting of magnesium cal cium] stla bl Radi um and the subscripts
a, b, c, & e, and f are such th D<c {5312, O<e [err]10, and f=0
to 3 where a is fixed a 12, 40 err]30.0 and 0.25 [err]Cu/ X
56.0Q; the catal yst being prepared [o5] bus jajat ase titani um di oxi de
havi‘eg an average particle di amet & € (%]0.4 to 0.7 [err] and
BET speci Eol c surface area in the j&rge A0l L9.6Q&ljerr]/ g, zirconi um oxide
havi ng an"average particles diangt&r T4 tlhe tahg 0.01to 1.0 [err] and
BET specific surface area in the |r8n offeb tweld5Qw=4P/ g and cerium oxide
havi ng an average particle dianetler {-a-ltHe rpnbe ar 150 to 200 [err]/qg,
respectively, as the raw materialls fljos [tijtean] w3 4& zi rconi um and
cerium PgentansprUche 1. Verfahr erf—zge—tHerptpHt von Acryl sliure durch
Darrpfphasenoxydatl on von Acrolein nmjtgdi qém |Sp2 | SInol ekul aren Sauer st of f
ent hal tenden Gas in Gegenwart ei fes—Katretysatof-s ei nem Oxi d oder einem
zusammengeset zten Oxid einer Metdl | & erferft zusamenpset zung, di e Ml ybdfn,
Vanadi um und Kupf er 8 W R
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Claims
55

1. A method for the production of acrylic acid by the vapour-phase oxidation of acrolein with a molecular
oxygen-containing gas in the presence of a catalyst formed of an oxide or composite oxide of a metal

element composition incorporating molybdenum, vanadium and copper, characterised in that: the
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ent hAl t, dadurch gekennzeichnet, daB der Katal ysator aus einem Oxid oder
el nem zusamrengeset zt en Oxid einer Mtallelenentzusammenset zung der

al | genei nen Fornel |: 55 MOaVbh\VER 0 AR 808 B1 ) gebil det ist, worin M

Mol ybdAn, V Vanadi um WWlfram Cu Kupfer, X zum' ndest ein El errent
?3%9(;\(%2![ t e?gs 95 ’? %{}‘J&D cg an oxldee o?gsoon%orsu e oxude og ame Ie[gmprr(t)re?rﬂposiaonl rmrﬂse_nﬁi&&thi
111 11 EP fB A9 1 ausgewahlt aus der G uppe, die aus Magnesi um

Cal cium Strogii WBQ! Bard um besteht, bedeuten, und daB die Indices a, b,
c, d,‘ e ynd f d’erart &'nd," daB b = 1 bis 14, O<c 512, O<d S6, O<e S10, und

f ONBi S 3 i gherein'ab 'iselﬂgyﬁileﬁ}rﬁ vl v;rﬁﬁi&lﬂqjveé?funds&h cisQoppér, i iX atl leBst @ne HBHent
0, 25 5Qul X S6seidcioll Main §ié roubTEBshiHATorDAbonkim) AanidR RN @ikiuth, ¥ 19 Bob&t 6R M6rent
180- C bis 35&iecied Rom o dR¥ip BnEiSING SCrhanstilinG kfdidm, is#nbum, and badah,Giné the $a3cripBQs,
bi s 20 000 h-4, coditeci@atatdrsith mubeh ol ) odeBi2ord K& 0atb X SR b f=011d 8 Iwhev€ds\wasHikedn g
von por oasem Anapen<Cu+ Xxa0.0)xhdl0.25 £Cud( £8207the wsattivh d$¢arviet] loutcah e femperature in the range
Tei | chendur chetd 86 to i350 *Beat @ ispakialvelaciy indthé rapgelaf BOLIN2Qi000hre-i ;reed the patalyst Ispodpanad
BET- Ober f | ~chley using Bopes apbiaspditanit® divixide BYing R gverage pactinfecdianebtanint theelangef 0.4 to 0.7
dur chschni t t | #nglaetha BET Erehiitsiufacoanads the range BiclOde 6hmi/g izir@nign olgide having ap averege
ei ner spezi f i easiglersiapetpr indiparptge SEMHE! to OB ad BFT\sperifis syrfage aremin MPI@QBM o160,
Ceroxi d it ePfe#ndlofiemseddn having; an averagpcrerticl afpmetpin the rapgs of (fdlete Zd) p gpd BET
Ber ei ch von 0SPecifig surfacecpreanin Hegragge fib 50 é‘b%pi’l hos FaveastivalyTeshe rav matprials o tirojury ch
von 50 bis Zﬂcma“alcg"umjsgangs materialien fU Titan, Zrkon und Cer

her gest el | hr 1e Q d rc%ﬁg enn |chn daB
di e widiy C|ech "‘8‘““10%2" s '%ﬁg;’fhﬁ ”ﬁ:}; i “b‘hsg Kool 3 S@Eng;%': L
0,5 bis 8 undy?r? ergglocf: 2\t/°on ‘g] a[)' : rle en \/\/21 ren a auf 12

festgel egt gl sg me’d'lgcﬁjasdégmgcfgbléi’mx oPSlaliel tﬂargctecrigy it thafthb ﬁfoxudeghas\ésoaté?atbﬁ%gmcle
gemAB  ANSpr UCHanetd? 4o fangd o566 0.8 S EIHIZHETCHER G surfiRBada i thd @xdeth 5 16240 meg,
dur chschygi tt|he Eﬂ-!%mﬂ'rﬁ'dx@g%ﬂm alRERS TRrticlbs iR i heViaRgeCof 8018it6 09, 16n URB BET
ei ne spezi fi sgh@nicBiulfadddféd Inafd Rungd TbiE® k69 2/g,land the ¥eim 10Rid®ings 4 avtkegd partlas
Zi r konoxi d ei didetel i theuaaderdr 0.48 ioaldain drti BETRpaAib saHABESS Rithd rBRgBRT 60 t6 180y,
0,015 bis 0,9 umund ei ne spezifische BET- Qherfl ache 6i nen Bereich von 8
bis 69 n2ldg, Apaalysa®r Geperudtionreet remyliccagiddiy Stehvapdut-phasdheddatlioniof ednaleitl withcd mmisaser
i m Ber eisgh vomxygentontdining das Whigncampeses iam exidepe 2ichinpositecoxide bt Ometplf didhiecomposition
Ber ei ch von 60coportingg@olyiieapns (ranadiim eand coyper, gharacterisedis dhabit comprispée g towitld omy
von AKryl ssureemgesite bxids-nip Mmetabelemppkeompedition reprgpeniel by fhejfellowing fommulactn

nol ekul aren Sauerstoff enthaltenden Gas, wel cher ein Oxid oder ein
zusarrme esetMedaVBdelt el fler Met al | el enent zusanmenset zung di e Mol ybdAn,

\C/;lngdl)gerugfjnK"F fer um@gbgf"ﬁrg hlgatn "g“? upsch. eke n- zelc 'arﬁ*?daB?‘;g{?[g‘; Eer
I

andet o W %:E " 6912 fmb ﬂ}] %m"“":.gr*@ i fszaus
der Grup, e 5(‘&%‘0 aj éUb@'séi? thebéaa&fygt ing re%&i'g& Q\fjﬁ p%}o'i] a%g@{‘&&mum

ausgewhi. leXIde having an average partlcle diameter in the range of 0.4 to 0.7 um and BET specific surface
area in the range of 10 to 60 m?/g, zirconium oxide having an average particles diameter in the range of
0.01 o 1.0 um and BET specific surface area in the range of 5 to 150 m?/g and cerium oxide having an
average particle diameter in the range of 50 to 200 m2/g, respectively, as the raw materials for titanium,
45 zirconium and cerium.

Patentanspriiche

1. Verfahren zur Herstellung von Acrylsiure durch Dampfphasenoxydation von Acrolein mit einem,
50 molekularen Sauerstoff enthaltenden Gas in Gegenwart sines Katalysators aus einem Oxid oder einem
zusammengesetzten Oxid einer Metallelementzusammensetzung, die Molybd&n, Vanadium und Kupfer
enthilt, dadurch gekennzeichnet, daB8 der Katalysator aus einem Oxid oder einem zusammengesetzien
Oxid siner Metallelementzusammensetzung der aligemeinen Formel I:

56 Mo,VuW.CuaXeY: (1)

gebildet ist, worin Mo Molybdén, V Vanadium, W Wolfram, Cu Kupfer, X zumindest ein Element,
ausgewdhit aus der Gruppe, die aus Zirkon, Titan und Cer besteht, Y zumindest ein Element,
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35 aus der G uppe, die aus Magnesium Calcium Stronthium und Barium
besteht, bedeuten, und die Indices a, b, ¢, d, e und f derart sind, daB b=1
bis 14, O<c S12, O<e S10, und f=0 bi EP® 427588 Blahrend a auf 12 festgel egt
ist, 2,0 <Cu +X 510 0 und 0,25 SCu/ X S6, 0 si nd und dal der Kat al ysat or
unter Verwendun por sen Ana as Tltandl o

dur chschnittli ?1 n X \fﬂp(e,h agf' %F'E’H %)'8“"“ ‘ﬂ'd aE“ f‘h Len':;
€l Egr ;peilol;llos bs ist renzI C 1'12 %é stq rig?sé’u/x 0 smd die
eines Zir X1

Ber ei-ch van 0, (gi\mam rfg 'ﬂ\%ﬂ'e ?‘ﬁhgér ich oﬁ 5310 b? fnSTﬁE%ﬁ. %Ehvjlmg:gelt V:Jmn

Ber ei'eh von 5 W mmme raasb mnhkn ?éu&?e% bl p.mhars.éwa 6 bis
Tei | chendur chmasw uhm..%%rss‘dzﬁ&hyrpssﬁsb lsShe4MCBerBichGrof 6 bil\5 A/ IBMBHoRE i cirfd
fU Titan, ZirlgaonsokflidRa Teildfind@infbde imVB6rsith vohD,0RBLESILb dhd GiRsr shezifiSehes BED
de pr oduct i on dbaiacte i @bdéich QoIS BRI150 'k bl voR Tekid PR mYdupdBsthnitiichén’ THilehene
avec un gaz codtretivdsser the Bbreitix yod L0 (i whdbifie? spe2ifisdhérOBETAOLR i cHalim Baioith Yeresor
formd d' un oxyoB 20umely al§ Aasgyrgemataialzn Sir tThand Zitkareurdl0Bpissgestelitist.d' 61 ment s

m~t al | i ques, incorporant du nol ybdene, du vanadiumet du 50 cui vre,
caract 6ri se &n Vedehpn@ends mprathyt eladurah gekehareiganet] 'dafdie Jodides 2o b, &l'dueurehdyddert sind,
conposi te d' undakhimpBerpich von 200isth, gem tBereieh ven 0.3 bjsi8sd imeBareicheion & disifa p ith Bereich von
formul e st van©0&:bis\udihWCBEXON 0.2(bis) 2.3 85gen. wilengrs aut 12 fagidejagtibinend def <Gu+X <9
vanadi um W estnd @hgeWdfist Cu est cuivre, X est au noi ns un eI 6rrent choi SI
parm |e groupe _consi i st ant en ZI rconi um ane et cer

moi n
4] t ?1 Verfahron opmaR An °’c% gq” “’ézﬁ""ﬂ’a 335‘1“’?1 'P rehschnitichen
g?ro\qerﬁnmogf g an Pﬂ‘ Eh |kogox 9";3@ uhhs n'ﬁlc ° Fi‘“% E\ i BT;: sjch
14, 0 <.c 127
S o B B s 2

< Qu 13 chmtth o
10,0 et 0,25 Sy errperatu
conprise dans ° |E1'§%$V%P ehl 0 %'CEQ?S@@%&% a uﬁe Vi tesse spatial e
conprise gdang |Kathl9§a%F oal Hersdfing Vn AR a@ Guken lpan@lphhBndxibtfdh Yok UKknfift mit einem
prépare au nT oyRRkiPenISLYHEE oftfaltbded Ges, %mmaﬁué.nw&ﬂhmssﬁaama Biner
particul ai re mmsRiliddRRisammedBGung dieMdlbda, Mehatitm UndlKupied unifastBntiit, WBdirdh Yeltens-e
speci fi que BET zéléhnat, Hasi g3t eifeVaMid 6defl 6in k(sammengessttesGikidéinep Motallslentbatzobatmnpibetzolg
Zi rconi um ayanieraiigethemabEdraelpar t i cul ai re noyen conpri's dans |'intervalle de
0,01 a 1,& umet une surface specifique BET dans |'intervalle de 5 & 150 n2
par g, d' oxyde MdgVpeWeGuaXeMa ayint un di anbtre particul ai re noyen conpris dans
|"intervalle de 0,1 A 2,0 umat une surface sp6cifique BET dans
I"interval | e demisgt F(OIEOMOrMOWbdﬁ" o VF@Q'Q_E’C‘M Welfremit Cu Kopiereistadft zunindsst (pin, Elergent,
pour |e titaneausoevapit aysoder GrHPeq: dFeez'WPr- “"E‘L@eQbesPPto¥GM"%°a'i e Flpment, ausgewshit
revendi ca#d on 2“3 ﬁ%r‘%(ﬁﬂpé’r‘i"%&“% Magnasiyrg, B iumcbesfght, bedayter, “§ ¢ die

teI s qugaﬁss? lgr Poddh ?rf?i;g“ ?f%,go< d’ﬁg% é ﬁerﬁ18 |fr=8 o 6'"§
' Mrval l e d@ g’m:lg"%“"g vo gf;’ se'ééf'a ST iy 3{“' 'c

& von’'0.4 bis mund emer spez isC eh B che im erelch von IS 0 m

40 eines Zirkonoxids mit einem durchschnittlichen Teulchendurchmesser im Bereich von 0, 01 bis 1,0 um
und einer spezifischen BET-Oberfléiche im Bersich von 5 bis 150 m?/g bzw. von Ceroxid mit einem
durchschnittlichen Teilchendurchmesser im Bereich von 50 bis 200 m2/g als Ausgangsmaterialien flr
Titan, Zirkon und Teer hergestellt wurde.

_s4. 15

45 Revendications

1. Procédé de production d'acide acrylique par l'oxydation en phase vapeur d'acroléine avec un gaz
contenant de F'oxygéne moléculaire, en présence d'un catalyseur formé d'un oxyde ou d'un oxyde
composite d'une composition d'éléments métalliques, incorporant du molybdéne, du vanadium et du

§0 cuivre, caractérisé en ce que le catalyseur est formé d'un oxyde ou d'un oxyde composite d'une
composition d'éléments métalliques représentée par la formule suivante :

MOaVchcdeer (l)

. 55 oll Mo est molybdéne, V est vanadium, W est tungsténe, Cu est cuivre, X est au moins un élément
choisi parmi le groupe consistant en zirconium, titane et cérium, Y est au moins un élément choisi
parmi le groupe consistant en magnésium, calcium, strontium et baryum et les indices a, b, ¢, d, e et f
sonttelsqueb = 1214,0<¢512,0<d<6,0<es10etf =023 ol aestfixda12,20<Cu
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3. Proc~d4 suivant |la revendication 1 ou 2, caracterise en co quo le

di oxyde a un dianbtre particul aire noyen conpris dans |'intervalle de 0,45
A 0 6 um et une surface specifique 42698 B1 jntervalle de 15 A 40 nR2 par
g, |'oxydo de zirconiuma un di arrbtre particul ai re noyen corrprl s dans

. nt ervalle Qexgng& O}%?wﬁ? ! 9 elosurf q eglgnh rature prise
|"intervalle 8? |tels§etsﬁc:|a$ & ng alféag maéﬁod "g?rxmg re
particulaire 'Eﬁl?g Fen de' ; a%t tr IES‘rtlculalre
surface sp~ci L{%o iﬁ.ﬂ‘ﬁudrva 604/ 20, ?mp’&u S }) BET &ns fintervalle de 10
Cat al ysepr pogigy IRCRAdIKydPdb zﬂccﬁ\ﬁu}n A arit 6k Y ﬁaél}éepaﬂélﬁawb @J%%ﬁmbﬁ%aﬁ‘é"mﬁ&%ﬁ&
vapetr~d’ acr ol d)bhea 3996m Uﬂurﬂ%ﬁﬁé&@ BRI BEECdahs BX¥USNE Yo B8 $50LNAbr @ d'Ebybe de
conprend Un oxsigh afist SIS PaBEUERS Fofdh BmBBIaRSTintervalls BETD.H 3120 1R oflind st S
met al | i ques, $pa6ifyup BER Bins tintoRalle)da 0 A00 Fhel pat FidsPettivmént, domMbl métidfes brutes pour le
caract 6ri s4 emaneSe &tcohibm €96 cdridlne d' un oxyde ou d' un oxyde conposite d' une
conposi twon d' 61lnents netal liques reprdsent~a par la fornulo suivante (I):
MOVbW Cud X 2y f Prodé)ié Siivani@a tebendisstiond, calaciirisé en &6 @etiesviaivasia, bing, d\W €d Sort eisgme bee,
Cu est cui vr esitudanstlintavalimin 2 2ud cidapsrbintervaliacleD.3 d&r didansd'intaralipde ¢ And iesdapnt
en zi rconi um linteryaiiede 85 acRieti fusans linjoralle de0,2 ARl ol aestdieAdAs tRBisX phetid f e
groupe consi sé¥hE 4on nagn6si um cal cium strontiumet baryumet |es indices
a, b, c, ’5d a et f sonttel squab 1 &14 0<0812 0<eSl1l0etf =

0A3, 0 aaest gul cara mnréére particulaire

catal yseur 4t 'éf’lé“sédlﬁ‘t té’"ﬂé“"la?"tgg"éﬂqg?lﬁﬁ da%‘é"‘ﬂ‘ﬁ ﬂ'ﬁ)ﬁ“s
aYant un di ani Pl c?ﬁ;fne Ko %F a'{:g‘l% géﬂ oy :a:?) 7
ggfgnf;r 'ﬂrtl %n.l,o §j¥| 1eal et%ues
Nal d

um ev’ sur
d oxyde ZifG
" nterval le do 'E)H"g , um et une surfac speC| f [ que BET dans

I"interval lge @gayzedt p@g’rQa pé?é’dbn Gralde &nMdusdsar ﬂﬁytﬁ%n' én hﬁéé%ﬁeul"ﬂ alOIERPAVGE un
particul aire JBYQRertRiTHS IrScygehs Smiiécuilitet [hittdnbréne Ud: ckydd @D un oxydd: dBmpEBitE lrukd1e
surface gpeci dompouRioBErEISABMS mbtalidiies intarlpbrant 46 nﬁ@bd&ngQﬁé vBradidM et Bu cuivre, caractérisé
respect i Vermendn ceCqunilest 13id diresiydd oil i dxpdél comPosité Hramecompsitioh HSRBMbMETMBllidues
c6rium 45 . 5@prentdél par la formule suivante (i) : HlL rrrr 111 |

Mo VW CugXeYr ()
30
ol Mo est molybdéne, V est vanadium, W est tungsténe, Cu est cuivre, X est au moins un élément
choisi parmi le groupe consistant en zirconium, titane et cérium, Y est au moins un élément choisi
parmi le groupe consistant en magnésium, calcium, strontium et baryum et les indices a, b, ¢, d, e et f
sonttelsqueb = 1314,0<¢cs12,0<es10etf =023, 00aestfixéa 12,20<Cu + X510,0
36 et 0,256 < Cu/X £ 6,0; le catalyseur étant préparé au moyen de dioxyde de titane anastase poreux ayant
un diameétre particulaire moysn compris dans lintervalle de 0,4 & 0,7 um et une surface spécifique
_ BET dans lintervalle de 10 & 60 m? par g, d'oxyde de zirconium ayant un diamétre particulaire moyen
o compris dans l'intervalle de 0,01 & 1,0 um et une surface spécifique BET dans Pintervalle de 5 4 150
m? par g et d'oxyde de cérium ayant un diamétre particulaire moyen compris dans l'intervalle de 0,1 &
40 2,0 um et une surface spécifique BET dans llintervalle de 50 & 200 m2 par g, respectivement, comme
matiéres brutes pour le titane, le zirconium et le cérium.
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