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document g, c23 a8 bé Seali-Biofly #RerltRe 2Rfre reactor shell and transverse flow can
~ be superimposed on this longitudinal flow within the reactor shell by means of a
succession of deflection plates which leave parts of the cross section free and are
arranged along the catalyst tubes, so that a meandering flow of the heat transfer
30 medium results in a longitudinal section through the bundle of tubes (cf., for example,
DE-A 44 31 949, EP-A 700 714, DE-PS 28 30 765, DE-A 22 01 528, DE-A 22 31 557
and DE-A 23 10 517).

If necessary, heat transfer media which are substantially separated from one another in
35 space can be passed around the catalyst tubes at tube sections located at different
positions along the tubes. The tube section over which the particular heat transfer
medium extends then usually represents a separate reaction zone. A preferred variant
of such multizone shell-and-tube reactors is the two-zone shell-and-tube reactor as
described, for example, in the documents DE-C 28 30 765, DE-C 25 13 405,
40 US-A 3,147,084, DE-A 22 01 528, EP-A 383 224 and DE-A 29 03 582.

Suitable heat transfer media are, for example, melts of salts such as potassium nitrate,
potassium nitrite, sodium nitrite and/or sodium nitrate, low-melting metals such as
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The abovementioned requirement profile frequently also applies to the charging of such

~ uniformly manufactured catalyst tubes with shaped catalyst bodies (cf., for example,
WO 03/057653) in order to ensure optimal and essentially trouble-free operation of the
. shell-and-tube reactor. It is important, in particular in order to achieve an optimum yield
30 and selectivity of the reactions carried out in the shell-and-tube reactor, that preferably
all working tubes of the reactor are charged as uniformly as possible with the catalyst

bed.

A distinction is usually made between working tubes and thermotubes as are

35 described, for example, in EP-A 873 783. While the working tubes are those catalyst
tubes in which the chemical reaction to be carried out is actually carried oui,
thermotubes serve first and foremost to monitor and control the reaction temperature in
the catalyst tubes. For this purpose, the thermotubes normally contain, in addition to
‘the fixed bed of catalyst, a centrally located thermocouple sheath which is provided

40  only with a temperature sensor and runs longitudinally in the thermotube. As a rule, the
number of thermotubes in a shell-and-tube reactor is very much smaller than the
number of working tubes. The number of thermotubes is normally =20.
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30 The catalysts to be used for carrying out heterogeneously catalyzed gas-phase
reactions over the fixed bed of catalyst located in the tubes of shell- and tube reactors
are normally active compositions which can be shaped to produce shaped bodies of a
variety of geometries (referred to as shaped catalyst bodies). Examples of such shaped
bodies are spheres, pellets, extrudates, rings, spirals, pyramids, cylinders, prisms,

35 cuboids, cubes, etc.

The shaped body can in the simplest case consist only of catalytically active
composition which may, if appropriate, be diluted with inert material. Such shaped
catalyst bodies are usually referred to as all-active catalysts.

40
In the case of all-active catalysts, shaping can, for example, be carried out by
compacting catalytically active powder (e.g. a pulverulent active multielement oxide
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The fongest dimension of such shaped catalyst bodies (longest possible direct
connecting line between two points on the surface of the shaped catalyst body) is
usually from 1 to 20 mm, often from 2 to 15 mm and frequently from 3 or 4 io 10 or 8 or
6 mm. In the case of rings, the wall thickness is in addition usually from 0.5 to 6 mm,
30  frequently from 1 to 4 or 3 or 2 mm.

The active compositions employed are particularly frequently noble metals (e.g. Ag) or
oxidic compositions which comprise oxygen together with only one or more than one
other element (multiciement oxide compositions, e.g. multimetal oxide compositions).
35
Only in very few heterogeneously catalyzed gas-phase reactions over the fixed bed of
catalyst present in the tubes of shell-and-tube reactors does the fixed bed of catalyst
consist of a single bed of shaped catalyst bodies which is homogeneous along the
individual catalyst tube and completely fills the catalyst tube.
40 :
Rather, a catalyst tube charge in the majority of cases consists of different sections of
catalyst charge installed above one another. Each of the individuai bed sections consist
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specific active composition increases in the flow direction, so that the volume-specific
25  activity is low where the reactant concentration is high and vice versa). However, a
converse or completely different dilution profile (activity structuring) can aiso be
selected if necessary. In the simplest case, a struciured charge in a catalyst tube can
be such that a section of catalyst charge composed of shaped catalyst bodies
comprising active composition (which may be diluted with shaped diluent bodies) is
30 located, for example, at the bottom of the catalyst tube and above it there is a section
of catalyst charge consisting only of shaped diluent bodies (such sections of charge
consisting only of shaped diluent bodies will hereinafter also be regarded as sections of
charge comprising shaped catalyst bodies). It is also possible for two sections of
charge made up of identical shaped catalyst bodies comprising an active composition
35 o be interrupted by a section consisting only of shaped diluent bodies.

Of course, activity structuring can also be produced by a mixture which does not
change along the section of two or more different shaped catalyst bodies comprising an
active composition being present in a section of charge in a'catalyst tube. Here, the
40 shaped catalyst bodies can differ only in their geometry or only in the chemical makeup
| of the their active composition or only in the physical nature of their active composition
(e.g. pore distribution, specific surface area, etc.) or only in the proportion by weight of



case of the shaped catal yst bodies) as the shaped catal yst bodi es.
Dilutionpgefgghbes (dilution structures) of a variety of types can be
produced by arrangi ng sections of 20 catal yst charge having differing
degrees of dilution in series along a catalyst tube, in each case
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catal yst tubes represents a particular fornulation of shaped cat al yst

bodi es which may consist of only one type of shaped
To achieve this objective in-the case of a muitiplicity of (one thousand and more)

catalyst tubes (working tubes), use has been made in the prior art of catalyst charging
30  machines which introduce measured portions of the respective formulation of shaped
catalyst bodies directly from stock containers containing the formulation into the
respective catalyst tube (cf., for example, DE-A 199 34 324, WO 98/14392 and
US-A 4,402,643). The primary type of parameters sought here is a uniform rate of
introduction (i.e. a very constant amount of the respective shaped catalyst body
35 formulation introduced per unit time during charging). The product of introduction rate
and introduction time determines the portion introduced, and the dimension of the
charged section.

However, the methodology of the prior art has various disadvantages. Firstly, the

40  introduction rate is not completely satisfactorily constant over time, which leads to
deviations in the portions introduced, This is because, inter alia, shaped bodies to be
intfroduced are positioned transversely and can thus at times partially block the shaped
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degree of fo|¥ Jllatlon fluctuations conpared to correspondi ng sections of
charge in*® '™ gtent catal yst tubes. Even within 5 one and the sane
section of charge in an individual catalyst tube, fornulation

25  According to the invention, the uniformity interval of the portions is generally (based on
the number average of all uniformly produced portions) less than + 1% by weight or
less than + 0.3% by weight, or less than £ 0.1% by weight, and in favorable cases less
than £ 0.01% by weight. The relative uniformity interval is smaller, the larger the portion
present in the individual packet.
30 ‘
The method of the invention is generally applicable to shaped catalyst bodies whose

" longest dimension L is (significantly) smaller than the internal diameter D of the
reaction tubes. However, it is usually of the same order of magnitude as this diameter.
The ratio D/L wilt frequently be from 2:1 or 3:1 to 20:1, or from 4:1 to 10:1.

35 | -

The amount present in a packet charged with shaped catalyst bodies can
advantageously be from 50 g to 5 kg, matched to the desired length of the section of
charge and determined beforehand in pouring tests in transparent tubes of appropriate
- geometry. The amount of a portion will frequently be from 100 g to 3 kg and often from
40 200 g or 300 g to 2 kg, i.e. the amount can be, for example, 400 g, 600 g, 800 g,
' 1000 g, 1200 g, 1400 g, 1600 g and 1800 g etc. This generally corresponds to
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taken to ensure that the packaging material does not adversely affect the catalyst
25 quality by, for example, the packaging material giving off foreign substances such as
volatile plasticizers or residual monomers which could occupy and block the
catalytically active surface during storage of packets.

Transparent polyethylene (high, low or medium density) is a particularly preferred

30 packaging material according to the invention, especially when the active composition
is a multielement oxide, e.g. a multimetal oxide. It is generally advantageous for the
moisture (water vapor) permeability of the packaging at 25°C fo be =1.0g mZd” (d=
day). For this purpose, it is possible to use, for example, aluminum-coated bags or
bags comprising liquid crystal polyester films. Preferred means are bags, in particular

35 when these are made of plastic (e.g. polyethylene) and can be welded shut in an
airtight manner.

The production of packets which are charged with a uniform amount of a formulation of
shaped catalyst bodies and are to be employed according to the invention can be

40 carried out extremely efficiently and at high speed by means of packaging machines
prior to the actual charging procedure. Dispensing machines are particularly
advantageous for the method according to the invention. In the case of this subset of
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Charging of the catalyst tubes can then be carried out in a simple manner by emptying
a number calculated beforehand from the dimensions of the catalyst tubes and the
desired length of the section of charge (and determined in pouring experiments on

30 transparent reaction tubes of comresponding geometry) of packets charged with the
formulation of shaped catalyst bodies is. emptied into the respective catalyst tube. In
the method of the invention, the amount packed in an individual packet is always =
(less than equal to) the amount to be introduced into an individual catalyst tube. 1t will
frequently be the case that the same number of packets are emptied into each catalyst

35 tube. According to the invention, the number to be emptied into a catalyst tube is
preferably an integer. Since each packet provided for a section of charge contains the
same formulation and amount, sections of charge which are particularly uniform over
various catalyst tubes can thus be produced in a short time according to the invention.

40 The simplest.way of emptying the packets into the catalyst tubes is manually. However,
to empty the packets into the catalyst tubes so as to obtain a very uniform bulk density,
emptying can also be carried out by means of an apparatus as described in
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y T%e stock containers arranged above one another can also be connected to different

dispensing tubes.

30  The method of the invention is suitable, for example, when the active composition of
the shaped catalyst bodies present in a packet is an Mo-, Bi- and Fe-containing
multimetal oxide (e.g. an oxide of the general formula Il in DE-A 4442346) and/or an
Mo- and V-containing multimetal oxide {e.g. an oxide of the general formula | in
DE-A 4442346). However, it is also suitable when the active composition of the shaped

35 catalyst bodies present in a packet is a V- and P-containing muitielement oxide (e.g.
EP-A 302509; e.g. for maleic anhydride production) or a V- and Cs-containing
multielement oxide (e.g. EP-A 1084115, EP-A 1117484 or EP-A 1311467; e.g. for the
preparation of phthalic anhydride) or an Mo- and P-containing multielement oxide {e.g.
DE-A 4329907; e.g. for methacrylic acid production).

40 :

' ‘"The methodology recommended in the present text is particularly useful for the
charging of catalyst tubes in sections with the structured catalyst tube charges
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char gi ng AggGhin ?étﬁéﬁﬁxﬁen‘ﬁéﬁ,qggﬁégi‘gﬂlaﬁytr 9&an Bé‘é-{beﬁrévi&@ikfse*bla%k?rg 20

connected to oﬁe anot her a essentl a _cont .l nuo tation
of RS ROHRBIIGHE FaEe FaruiRipR AT shaben Grigly ShbRsies WiftA PaRGWRT CRioh AfFbr i n
such an theydiage beert emnptigdeinicsaraindivitioaldeadimokulmoiot piodecing e desiredn be

charged w tyi ' tents
e 019 th‘gégitagtdg\?éggé, th@?es‘ﬁ@f:tf\%sr@é’a%h@%é&nQHgn RaNRigeBEIPbE cloBEd SRR

t al ner under neat ve been coppletely di scharged. The
b ook CoRCEPRLIe Settdo KRGS BALS SIS FOBRIEES B CHBYER YRR o
di f f er ensimple wpyenﬁ;bmgerttiupaseaﬁ@n‘[h&m bﬁ_émglohdargéd nbee thaw ence with pge sod t abl e,
for exanmpleesamdemiiBorA&ishy &«%é&?&'ﬁoﬂ%@. RS an bhenahRPed MRy #thbodi :5

present in Fe- cant atl ning multinetal oxid

ket -, - d
(e.g. anr%?ﬁﬂg%?%ﬁﬂbgé’g%%ﬁeglbyf%‘l?%fiogal"ﬂequ”'ﬁﬁEg’ KK4442346) and/or an
Example and comparative example

30 A) Using the method described in example 1 of DE-A 10046957, 70 kg of an all-
active catalyst ring having the geometry 5 mm x 3 mm x 2 mm (external diameter
X length x internal diameter) were produced.

The stoichiometry of the active composition was
35 '
[Bi2W20e X 2WO3os X [M012C05 sF@2,048i5 56K0,080:]1-

The 70 kg of all-active catalyst rings were homogeneously mixed with 30 kg of
steatite rings having the geometry 7 mm x 7 mm x 4 mm and a 6 m iong,

40 transparent plastic tube having an internal diameter of 35 mm was charged with
this mixture by means of a catalyst charging machine as described in
DE-A 19934324 until the plastic tube had been completely filled. In this charging



"Mob- and ining nultinetal oxide (e.g. an oxide of the general
formula-l 'in - A 4442346). However, it is also suitable when the active
conposition of the shaped 35 catalyst bodies present in a packet is a V-
and P-containing nultielenent oxide (¢9. EP-A 302509; e.g. for maleic

2P A 1084155 P by Bl “Xmﬁgq%%%ﬁi%%gé Bcod 3 PR A o o
pht hal i ¢ anhyife Plaslic t@beaawewmaw PneBi-ai ni ng mul ti el enent oxi de (e.qg.
DE- A 4329907; e.g. for methacrylic acid production). 40 The nethodol ogy

recomended '\ﬂ%}ahgxé?ﬁlﬁétﬁi?ltofttﬁé(émaé% tgﬁé %EH'h% lb&eHﬁﬁ'gd{ﬁh i (Na% lﬂ%/ea@aar gi ng

of catal yst tubes in sect tured ca char ges

PF 55862 11 '?Wﬁﬂ&ﬁqnﬁsﬁh%”w@éﬁrn@'ﬁ'ﬂ @eEbSA 700893, EP—A 700714, DE-A
10337788, DE-A 10313210, DE-A 10313214, DE-A 10313213, DE-A 10313212,

DE- A 103?"7213’?0 ﬂ%faaﬂ&’é&é%&é lystings &ﬁ%ﬁ@%héefea{.@%@@ﬁ%%%&gusl y

cat alyzed part ox] dation 0O acrolern to acrylic acid.
The packagi nd"trRguEsd Bio RRIVEINYeRSY Qﬂsb§5 gf %9 @[@Qgﬂoﬁé’ hyigneags chis
hi ghl y i nper reagitiee in suonassion ntoptbe stockl costaivel diddtle shue catalyschaaging i ght

manngp. The neeOREBRARTM) Qﬁév@fthe]E’atéi 293t %cﬁﬁé‘a?ﬁt ﬁgHgﬁég{rﬁﬁ rfr%;or this

nggﬁf’rgndle{j ngt%e%%]awm%?bghcop@ﬁl ﬁ?égngﬁgﬂr@s to the charging ngiagares

recommended in the prior art cited in the present text. 10 The net hod of

the inventiond éiﬁ?ﬁlﬁétﬁinVcﬁtH@élBstlc&uE@ﬁvﬂEh%dth@n fil<dhn 489088 réeafehar ge
uni formty whic ért;'n can be achieved using it and also in terns” of the high

char gi ng speé‘& CEHRREF M ER t he sane charging uniformty which can be
real l2ed using it. Both are due in no small measure to the fact that

di spensi g OUsmgrtﬁe anéctaed;at:ahy%t Bh r@ﬁ%ﬁéo HeSR Wrhetk @hﬂﬁkQﬁﬁm?Q@d her

both in spac engt en secti o char ge
when t he net %E)%ﬂgef r{g%% -lﬁ;rverrl'{ @% R’Lfg 9(?'9' f’gmq%%]e q?;(héem 20 c?n to
800 cm freqd@rmwl%rlow&ﬁTm)of@%ac@vqeﬂakyﬁﬁrmé%rgj@ rdeatite N WeRs Bagkedn, it
i's particul anf polpstiaetlgRBUS rhéany ¢ ;ﬁt&khb%ébﬂﬁieé(béck%& [¢.0hedbtal ng t he

sameohor ul abyRinpls AhARGHEN] PLEh aTlinRdVdds Besklcphar color. AT ter

t hey "have been ¢ 0 an I ndivi or producing the
desired section of charge, the respective reaction tube can then

aﬂvant ageous Ihya@cﬂtldﬁ peridnsvot 885 guofclapmuibticniecaraisting ekehisively ofithe el e t hat
the step is 0 preyenting a
reacti on t ubaohE it Ry FoffA Rt pickse  SeHcSATIRE (YR YOFAY T

formul ati on &t asﬁ%&ﬁoﬁtﬁ?é‘?fwat'ﬁﬁéﬁ“@ﬁm Was a@pk&ﬂtv@s@a%(?&/@e’tr@ﬁ@sn I I hei ght
in the

11 148 catalyst tubes made of ferritic steel and having an internal diameter of
25.4 mm (wall thickness: 2 mm) and a length of 3.20 m were charged by means
of a catalyst charging machine as described in DE-A 19934324 by emptying
firstly one packet ll {into all tubes) and then one packet | (into all tubes) into them
30 in succession. The uniformity interval of the charging time for the individual tubes
was, based on the time average, less than £ 5 seconds. The mean charging time
was 45 seconds. Pressure drop measurements on 200 randomly selecied
individually filled tubes at an air throughput of 3000 standard I/i*h gave a
uniformity interval about the number average pressure drop of less than = 3%.

35
The filled tubes are suitable for the partial oxidation of propene to acrolein.
Refiliing for improving the uniformity, as recommended by WO 03/057653, was
not necessary. '

40 US Provisional Patent Application No. 60/568,699, filed on May 7, 2004, is

incorporated by reference into the present patent application. With regard to the
abovementioned teachings, numerous alterations and modifications of the



"reaction _tube can be checked by neans of a neasuring stick. Exanple and
conpar at ip\'/:é%’farrpl e 30 A) Using the nethod described in exanple | of DE-A
. 10046957, 70 kg of an all- active catalyst ring having the geonmetry 5 mm
X 3 mqmx 2 nm (external dianmeter x lepgth x internal dianeter) were
produced. The stoichionmetry of the active conposition was 35 7 %BiZWZCQ
X 2WCB] 05 5 Rreentbvenrfionress pessibie. Ibeqghersfing bepreimed kgt B nyantigt i ve
cat al yst ri nganweittin thenmmgpe ebths lagcompayingl dldim3bdkeproéd osttieatkys ether ngs
havi ng the geQeh : 1.and a 6 mlong, 40 transparent
pl astic tubthaV|%éeéﬁgﬁﬁﬁgﬁﬁ%$m%ﬁigﬁgﬁgi of 35 mmwas charged with this
m xture by nmeans of a catal yst chargi ng nmachi ne as described in DE-A
19934324 until the plastic tube had been conpletely filled. In this
charging PF 55562 12 procedure, all of the honbgeneous m xture was
pl aced in a stock container and the plastic tubes were charged from
this. Visual exam nation of the plastic tube which had been filled in
this way reveal ed 5 inhonbgeneous zones at a nunber of fill heights. B)
70 g of the all-active catalyst rings and 30 g of the steatite rings from
A) were introduced into polyethylene bags. 55 of these filled
pol yet hyl ene bags were enptied in succession into the stock .contai ner of
t he same catal yst charging 10 nmachine as in A) and via the catal yst ,
chargi ng machine at the sanme charging rate as in A) into a plastic tube
identical to that in A). Visual exam nation of the plastic tube which had
been filled in this way revealed no inhonbgeneous zones. 15 C) Using the
all-active catalyst rings fromA (geonetry: 5 Mfmx 3 mmx 2 nm and
steatite rings of the sane geonetry (5 mmx 3 mMm x 2 mm) portions of the
formulation | "357 g of all-active catalyst ring/ 153 g of steatite ring"
wer e packed in polyethyl ene bags by neans of a packing machi ne (packets
). The total 20 amount of the-formulation I which was packed was 5. 685
“metric tons. In addition, portions of 835 g of formulation 11 consisting
exclusively of the all- active catalyst ring fromA were packed in
pol yet hyl ene bags (packets 11). The total anount of the formnulation |
whi ch was packed was 9.308 netric tons. 25 :



11 148 ¢ rFeg gg tubes nade of ferritic steel and having an internal

di anet er .4 mm (wall thickness: 2 mm) and a length of 3.20 mwere
char ged by means of a catal yst chargi ng machi ne as described in DE-A
19934324 by enptying firstly one packkt Il (into all tubes) and then one
packet Id% %o all tubes) into them 30 in succession. The uniformty

i nterval he charging tinme for the individual tubes  was, based on the
time average, less than 5 seconds. The nmean charging tinme was 45
seconds. 1Pr esgngthod bb¢hanpas tatelyeituseosf 20 Mhdicasfdatdiyst sdke ot £diructured

|l vi dual | shdbich€th B oo A cctbe iAol 0% Apderst |/ L gave

l5f orm ty I nt grva average pressure drop_of |ess

than 3% 35hgRed i f LRkPyBRIS; frensiie Palea '-‘PWF‘“ iRsepiansivaln &ffgraat i on of
propene to adoroiuEtions oRafapkd calglystivodias) wherarga paicular $extiom bfthe abarge

reconmmended t nal Pat ent
fScomended RYUCaNSRESS R piedlalnRGASaRE uBTVROMERY bokg

ref erence |n@BpﬁoﬂEatﬁ?‘é@&ﬁqt'oB;’%lé?ﬁpegﬁﬁw%%gi’@ﬁs RWQWWQGR‘?&E ? @ecfwgﬁ >

abovenent i onedifereaahoury of thedomndatonadlf sbaed ey hddies by Ehdasingagciof t he
PF 5%§62 13 pBfieAs M a bé‘ék%@?n Phateist aﬁe%ﬁip’%}u% a h&mﬁé‘(bfﬁﬁ@bﬁfk@fs%t%eea%ﬁs urred

that the |nve Qn e scope t he acconpanyi ng cl ai ns, be
carried out © ﬁm%w@gﬂ@p“ypﬂ@ﬁe? ‘hose specifically described herein. PF
55562 14 Cdains 1. A nethod of charging catal yst tubes of a bundle of

cat al yst ot ubaﬁelnﬁbtﬁocﬁéédéﬁa. Rtiaimas Wharbin tH2 afwmld Sl pacReradr acat al yst
tubes of the_bundl.e B cataé%%ﬁ Lg(ﬁ? are 5@ z gﬁd |n a uni f orm manner
fromthe bottf‘?fm B P S'?E‘We YSheoqes 1 " PE0 &% X9¢f or nul ati ons of shaped
cat all§st bodi es, wherein a particular section of the charge in the

cat al yst 3tUbﬂ'heln$et¥ﬁﬁcD§B¢©ﬁﬂ1 didifSt dn2, maﬁnﬁ:tﬁégomg”esfmm@u@hbm@s of the

appropriate fgﬂéﬁéﬁ%tgérlﬂ? bﬁéfeg@oalgﬁeﬁ“rﬁ@ﬁ%gi’ﬁmﬁa%%s R r%um ng packets

filled with I on shaped cat al yst
bodi es by encl osing such 10 portions in a packaglng materi al and enptying
a nunber 40f trhe nmr(idtﬁé@:oi”d‘ﬁ@toéawylbf clfmd e 3 nehevéid tad creddal oatdlysdtubes. 2.

?Bfnuﬁﬁéi‘?ﬁna‘flfo%éﬂ\'g‘g%a*' ftel oo iSE e eI 0 o5 kg, e

5. The method according to any of claims 1 to 4, wherein the ratio of internal
diameter D of the catalyst tube to longest dimension L of the shaped catalyst
bodies present in a packet is from 2:1 to 20:1.

25 _ V

6.  The method according to any of claims 1 to 5, wherein the active composition of
the shaped catalyst bodies present in a packet is an Mo-, Bi- and Fe-containing
multimetal oxide and/or an Mo- and V-containing multimetal oxide.

30 7.  The method according to any of claims 1 to 6, wherein the amount in a packet is
such that when it is emptied into a catalyst tube it produces all of the desired
section of charge in the tube.

8. The method according to any of claims 1 to 7, wherein the number of packets is
35 emptied manually into the catalyst tube.

9.  The method according to any of claims 1 to 7, wherein the number of packets is
emptied into the catalyst tube by means of a catalyst charging machine.

40 10. The method according to claim 9, wherein the catalyst charging machine has
stock containers whose capacity corresponds to the. portion in a packet.



“3. The gtog%g?ccordi ng to claiml or 2, wherein the |ongest dinension of
t he shggJ al yst bodies to be introduced is froml mmto 20 mm 4.
The met hod according to any of clains 1 to 3, wherein the charged

catal yst 20 tubes have at | east threesdifferent sections of charge. 5.
The met hod according to any of cla in the ratio of

i nternal 1di a-'FP@t'B?th%j BFCC’(”I'%Q E ?fscta"t‘%ﬂéoflg “I"‘Eﬁi@'@slﬂe BYRBH BACKEST t he
shaped cat al ystptiedato @eae paagstitube is &1packet is from2:1 to 20:1. 25 6.
The met hod according to any of cIaims lto 5 wherein the active

conpositi n of a c st b i es acket is an M-,
Bi - and Hé: P%%fWQQU%?%y ogng O, pe ﬁat FFS\V"@ont ai ni ng
nmul ti éet al omadbagn@materfihe met hod accordi ng to any of clainms 1 to 6,
wherein the anount in a packet is such that when it is enptied into a

cat al yst u oduce all of t esl [ of ch e.in the

t ube. 1E‘igh @tﬁ%&etﬁe ﬁpﬁﬁcgw’ AE;FO@ﬁ'“eiQJd%% tB%[;(g giog‘ %he nunber
of packets i shapéed eafplystdedieanual |y into the catal yst tube. 9. The net hod
accordi ng to any of clains 1 to 7, wherein the nurrber of packets is

errpt i he ¢ taI st t b ans of a. ca ch chi ne.
20 100 1A ot Racke asaing R 5oy 1751 62 camePino AR tafuR e et Png
machi ne has as:trmcdaornmt@hnealsMmc%eamhlﬁercmtgmmgrrwdwpetatmde)amdier Portion
in a packet. Npk S@dBeontdining Fulthi&ar®idod according to any of clainms 1 to
10, wherein the nunber of packets enptied into one catalyst tube is >_1.
12. A packet produced by enclosing a portion of shaped catal yst bodies in
a b5 packaging material. 13. The packet according to claim 12 containing
from50 g to 5 kg of a portion of shaped catal yst bodies. 10 14. The
packet according to claim 12 or 13 containing shaped catal yst bodies
whose active conposition is an M-, Bi- and Fe-containing nultinetal

oxi de and/or an M- and V-containing nultinetal oxide.



