1 Method For Monitoring, Controlling And/ O Regul ating The Reacti ons
O A Fluidic Reaction M xture In A Reactor Using Thernmal Sheet Metal
Pl ates 5 Description The invention relates to a process for
nonitori.ng, controlling and/or regulating reactions of a fluid
reaction mxture in a reactor having therinopl ates, and also to an
apparatus 10for carrying out the process. In chem cal process

technol ogy, a nultitude of reactions, especially also partial oxida-
tion reactions, of fluid, i.e. gaseous, liquid or gaseous/Iliquid,
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carried out on the industrial scale predomnantly in tube bundle
reactors Baving catal yst tubes, into which the heterogeneous

particul ate emisapisda is introduced and through which the fluid
reaction mxture is passed, and the heat of reaction which is

rel eased is rempved indirectly via a heat carrier which circulates in
t he i nt er medi’dgdveioggaiatesiepREXsst Remeaitosing storirpliigandigidegidating reactions
carrier used of 8 fluidegadion wyidaresiald rezetot havigy hermaddidtes and\edso fotanl sppatatis

possi bl e 10 K& h& ihealbe&ds reaction via a heat carrier which is
passed t hrough prg?de-type&tﬁgats transferrers. The terns heat exchanger

plates, heat transferrer plates and thernoplates are used o
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As an aiternative, it is also possible to remove the heat of reaction via a heat carrier
which is passed through plate-type heat transferrers. The terms heat exchanger plates,
heat transferrer plates and thermoplates are used substantially synonymously for plate-

25 type heat transferrers.

Heat transferrer plates are defined predominantly as sheetlike structures which have
an interior provided with inlet and outlet lines and having a low thickness in comparison
to the suriace area. They are generally produced from metal sheets, frequently from

30 steel sheets. However, depending on the application case, in particular on the proper-
ties of the reaction medium and of the heat carrier, special, in particular corrosion-
resistant, or else coated materials may be used. The inlet and outlet devices for the
heat carriers are generally arranged at opposite ends of the heat exchanger plates.
The heat carriers used are frequently water, or else Diphyi® (mixture of from 70 to 75%

35 by weight of diphenyl ether and from 25 to 30% by weight of diphenyl), which some-
fimes also evaporate in a boiling operation; it is also possible to use other organic heat
carriers having a low vaper pressure and aiso ionic fiquids.

The use of ionic liquids as heat carriers is described in the German patent appiication
40  DE-A 103 16 418. Preference is given io ionic liquids which contain a sulfate, phos-
phate, borate or silicate anion. Also particularly suitable are ionic liquids which contain
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to prevent t Reolingaradiuim arfeefimhined tomidly pasamiiigs haung Hemgxample; radtangular or
W th cat al ystquare cross section, and the plate assemblies have a casing. The encased plate as-

sembly needs no adaptation on the circumferential side and is consequently ussd with
predefined spacings to the interior wall of the cylindrical reactor vessel. The free sur-

30 faces between the plate heat transferrer or its casing and the vessel interior wall are
covered in the upper and lower regions of the casing with guide plates, in order to pre-
vent the reaction medium from bypassing the chambers filled with catalyst.

A further reactor having devices far removing the heat of reaction which are in the form

35 of plate heat transferrers is described in WO-A 01/85331. The reactor of predominantly
cylindrical shape contains a continuous catalyst bed, into which a
plate heat transferrer is embedded.

DE-A 103 33 866 discloses the prevention of problems which occur as a result of de-
40  formations which are a consequence of high stress on one side of the thermoplates in
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It is accordingly an object of the invention fo provide a process for monitoring, control-
ling and/or regufating reactions of a fluid reaction mixture which are carried out in a

25 reactor having thermoplates disposed therein, a heterogeneous particuiate catalyst
being disposed in gaps between the thermaplates and being flowed through by the
reaction medium, and a heat carrier flowing through the thermoplates.

Accordingly, a process has been found for monitoring, controlling and/or regulating

30 reactions of a fluid reaction mixture in the presence of a heterogeneous particulate
catalyst, in a reactor having two or more thermoplates arranged vertically and parallel
to each other while in each case leaving a gap, the heterogeneous particulate catalyst
being instalied in the gaps and the fluid reaction mixture being passed through the
gaps, which comprises selecting as a monitoring, control and/or regulation parameter

35 one or more temperatures which are measured in one or more gaps, at one or more
measurement points which are distributed over the height of each gap.

According to the invention, the monitoring, control and/or regulation parameter selected
is one or more temperature which are measured in one or more gaps, at one or more
40 measurement points which are distributed over the height of each gap.
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40partial oxidation reactions. 5 Reactors having thernopl ates have
al ready been described above. The thernopl ates are manufactured
frompreferably corrosion-free materials, especially fromstainless
steel, for exanple having the materials nunber 1.4541 or 1. 4404,
51.4571 or 1.4406, 1.4539 or else 1.4547 gnd 1.4301, or from ot her
al l oyed steels. The material thickness of the netal sheets used for

this purpose may be selected be- tween 1 and 4 mm 1.5 and 3 nm or
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of the manuf aetpangion.t he point separations vary by up to 1 nmmand the
wel d points of imediately adjacent rows, viewed in the |ongitudinal

glcnr ﬁtCt ;gg a?];lt il'lgenm@fﬁér%%’ts glnre gﬁ?tﬁtbgg{he?w&gw%éi&% d%\/r:b{ﬁ@dfov%r g@l rg?tangular
direction of $Yt&ce. An at least partial connectaon by straight or else curved and also carcular rofl

20 seams is also possible. It is also possible for the volume flowed through by the heat
carrier to be divided by additional roll seams into a plurality of separate regions.

Cne possibility of arranging the weld points on the thermoplates is in rows with eguidis-
tant point separations of from 30 to 80 mm or else from 35 to 70 mm, although separa-
25 tions of 40 to 60 mm are also possible and a further embodiment has separations of
from 45 to 50 mm and also from 46 to 48 mm. Typically, as a result of the manufacture,
the point separations vary by up to £ 1 mm and the weld points of immediately adjacent
rows, viewed in the longitudinal direction of the plates, are each arranged offset by half
a weld point separation. The rows of the point welds in the longitudinal direction of the
30 plates may be equidistant with separations of from 5 to 50 mm, or else from 8 to
25 mm, although separations of from 10 to 20 mm and aiso from 12 to 14 mm, may
also be used. Moreover, pairings of the weld point separations and row separations
mentioned which are adapted {o the application case are also possible. The row sepa-
rations may be in a defined geometric relationship to the point separation, typically 4 of
35 the point separations or somewhat lower, so that there is a defined uniform expansion
of the thermoplates in the course of the production. For predefined weld point and row
separations, a defined number of weld points per plate surface area unit is designated,
possible values are from 200 to 3000, typical values from 1400 to 2600, weld points per
m? of the plate surface area. Advantageously there are 20 to 35 weld points in a rec-
40 tangular surface section of 5 x weld point separation by 5 x row separation.
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circul ar rol PPEESHENGE MAXP] SBAIRT &Y 5FOYE Y¥AYS di aneter, in order, for
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sections i nt Ght happheaavesn helndivadlabfalee thaypace i sareCsepaBifion dus dirbgedd,
by screws or tﬁﬁedﬁi may alsh'Be & IR WRERRdRe 'r%&&i&‘) gé'rﬂ{itsﬁ)clcﬁttﬁesd%ﬁé(% reac-

have the_sane separatjon, but, 1t required, the gaps may, al so be
i f f er enfowi HRhreRHEs T RBopRaRLts BrpoplttierTiolay GivaliRoescal Pad PR s 5
tion requires it, or apparatus or cooling technol ogy advantages can
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seal ed by vxe%%élyrt:]éogg%lp ecgpgs}né%ogg&ﬁﬁﬁe%gal%ggg%er"%g%?!té ‘1See b%r%@é@g%gﬁl eoh
To adj ust t hErogess 5%y gap separation when joining the individual

t her nopl 8 es together to forma nodule, the plates are secured in

their positi 9o agie thé dSQRA'@Abis@Paration when joining the individual thermoplates together
to form a module, the plates are secured in their position and in separation.

The weld points of immediately adjacent thermoplates may be opposite each other or
35 oftset from each other.

The invention also provides an apparatus for carrying out the above-described process,
characterized by a sleeve which is disposed in the gap between two thermoplates,
preferably in longitudinal direction, and opens outside the reactor and which encloses a



The wel d points of imedi ately adjacent thernoplates nmay be opposite
each other or 35 offset fromeach other. The invention also provides
an apparatus for carrying out the above-described process,
characterized by a sleeve which is disposed in the gap between two

t hermopl ates, preferably in |ongitudinal gdirecti on, and opens outside
the reactor and which encloses a 7 tenperature neasurenent insert,
for exanple one or nore thernoel enents having one or nore neasurenent
poi nts. The tiéraparaipieatessupamen msérfabdbpmglespess dndra treroesierpentsrbadng one
cuboi dal t helpRRIAhBadiPEHAR Do, ch are each forned fromtwo or nore
rectangul ar thernoplates arranged parallel to each other while in
each case leaving a gap, the thernoplate nodul es are conpletely
surrounded byha trmeerizies areprageblydisnesed in10 domi nantly cylindri cal
shel |, comprising a cylinder jacket and hoods which close it at both
The. t hor mopl af egr o M cbol fernpfla AOGTHERAED 5 ot el (RPLA) o
such a way t hat MOFRraFIATEtEF BRETGRAIES TGP Al ip earo RInEY R oach case
t hrough the reattawingemg@eri ors bounded by the hoods, 15only fl ows
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mut ual |y ,i;ndepe e nt. 2 :
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measur enent i ns@ét pdh epgs @pd\whasg dongrtuding! pxishis rabigpechparalig dethe Blapagf the
equi pped w th i theeagdtatesise at | east one i ndependent tenperature

neasur ement Lnsghd or RBFsEANRY BRI AICarBRAahSedRYsURR d WY Wal bR Auid reaction

assessed and nonitored. i S, advant a S to.pr.ovide nor an. one
Fommeratur o moadipShefier heboNhr ALARR R o MEucHS R Gec B helfSoos.
in the evént of opaflows breyahdie gargi #dual t enper at ure nmeasur ement

i nsert, saf e-opeacit themdmata ewellehedving on2orensd mdtualWiedepend@a cdmpastare
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nodule, it is possible.to Intaln sa eration 1n the event
testing, naint eWi h’éeeorte %?%Fee’"%?suée'?eé’ﬁﬁ%f’%ﬁ'ure nmeasur ement insert,
especially when the tenperature signals are utilized functionally in
a prot elchVﬁagiwrﬁmidf.eaalﬁ) tHhRopheersduis bén@eqlipp@biith eéahl dage tat RRst one
especial ly 4 i-
o par 1 cul a dppehadfk BEELAAL il gg‘géﬁ% ?*i%%ﬁé ARG R uddmpy ol
preferably hubsl dsSeeapr 4 aRwilocad Jris Ackientegesup 4o Prayidentnons; appaB -
of 1 nm Usepeftummensibefignsarhier shabdhermopi@te mogule soitirteintthe ewatrof tail-
nmateri al s whiyghofcaNinBRidusP@niperatird enddsarapt alsen, sab hergbn & AMAhAGE
t her mopl gk es 0o, DOt GV Ez?chbg sgatq?eeotfemgxgl%ﬁ&é rﬁéé&'are’ﬁ?eﬁw?ﬁds@hs are used per
Nonf errous material's mac}/ al so Pe used as the sleeve. . )
thermopiate module, it is possibie to maintain safe operation in the event of testing,
maintanance or failure of a temperature measurement insert, especially when the tem-

perature signals are utilized functionally in a protective circuit.

30 The sleeve is a preferably metallic tube, especially having an external diameter in the
range from 4 to 15 mm, in particular from 6 to 10 mm, frequently from 6 to 8 mm, and
further preferably having a wall thickness of from 0.8 to 1.5 mm, preferably of 1 mm.
Useful materials for the sleeve are in principle the same materials which can be used
for the thermoplates, although sleeve and thermoplates do not have to be made of the

35 same material. Nonferrous materials may also be used as the sieeve.

According to the prior art, it is necessary in the case of tube bundle reactors, when
temperature measurement sleeves or temperature measurement inserts are inserted
into the catalyst bed, to use specially manufactured tubes having increased internal



According to the prior art, it is necessary in the case of tube
bundl e reactors, when tenperature neasurenent sleeves or tenperature
measurenent inserts are inserted into the catalyst bed, to use
speci al 'y manufactured tubes having increased internal 8 dianeter in
order to enabl e an equivalent reaction prgfile to the remaining,

normal reaction tubes in these tubes, and thus a representative
tenperature neasurenent. While the customary arrangenent of sl eeves

f or acconmopdadiameteniaasderitm gnaticesreeduivaent reatimgirofde ot thd esnaicieg tioahdl yeac-
in the | ongi thpiials idtlese LIRS SRk hisesblesehthivliieindufiOfblafleént! he

flow and tenperature profile conpare 0 reaction tubes wthou

install ed sleeves, and therefore necessitates special configurations
of the reactiWhilg tleeusigmanharangeaiepise! stdenes ior anchrernedatiog maseuryigerigments
for _exi'vlrrpla vw'-.tréacsditarﬁ fuplesNéenvaly, ir ik GHAREEND K thérEofC FRBRs MEUH @Btortidh of
Speclial arra | ‘ ; I
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whi ch_ encltbs dEEn 0T 0rfsdr ke pearaung BRk ARrPIiF reqiors faving fremioptates do
pref erably i Mot oaggssady meduirgi suels spesificharrangementgan theegauspeivesn the tharme-

di stance of thuted RIMGIsAF4ING tdMARAURI RO INNAEEAtalpst el t he sl eeve from
the two thernoplates may preferably in each case be equal, i.e., in

an enbodi nent, the tenﬂggerature nmeasurenment insert is di s_r[l)ose_d
central |y in 't Be"¥EEsant &sral 1B AiRpese e EMASIAE NSRRI F158; fiel i the
t he ther ndpl atesye whichi sngieses itivutempleyaterd viegrsatpomans inshe rin theegap, preferably in

t her mopl at es iGafldiRaA\WRebtiitR eaf@RNWRb thePBbfibtepat tern and the wel d
poi nts of adjacent thernoplates are nutually opposite. 25 The sl eeves

may open outside the reactor both above and belowit. In a preferred
embodi ment , ithe dstapaasphine temperafuie mgaspEentRERT I96©h thih leavealiemubs Sup
t he react or. thermopiatescaag prefdrably enpanhadase dermasiui.enéndn embeditnectatheldem-

shifted ogntifpaus!edslrdntht Ms6E¥ispeSed &btrafly if @i gapuous il lustration
of the tenperature profile can be determ ned,” not only 30 discrete

tenperature neasurenents. For this purpose, an individual neasuri ng
el ement, but TEdvuedusgdirugiegvedniodhegsn betwperethadhermepiatpselt isaricularly advan-
parti cul arly tagboantwhgeahs ihermeplaing eaciuhaliestha shmeessd peinepditern and the weld

separati ons, ﬁ@s&%d}é%éﬁbthé*ﬂ%?ﬁtés@?e %ﬁ%ﬁ?@éﬁbsﬁ@i fting path for

uni nterrypt ed neasurenent o e tenperature profile is then only one
nmeasur e point separation. 35 The sl eeves may be conducted
seanl essl y t Hhewigsvehwap gwpen outside the repelokieath @bovsl angl iedove it domrsefefregem-

el grr:ent s in tﬂ@ﬂimsﬂgiiﬂﬁpaébﬁb{@tﬁahme%e@éy%w glﬁﬂ(etdﬂﬂh@mtﬂéﬁeactor, In this
modul es, or, LR (SRR iy O
t her nopl at e rcr}tlé)‘%edlt@%.t I'n %tﬂ%a'lrntg I&%uﬁ%ﬁ«%fﬂ agv%ﬁ{B aeg%l(‘)flﬁgg %&zi‘?l %Br’gf[swﬁﬁ%e sieeve,

sl eeves are PIRIGPHIREHSIIUSHRIANSR G IeMESTHE Trefile can be determined, not only

30 discrete temperature measurements. For this purpose, an individual measuring ele-
ment, but advaniageously also a multiple measuring element, particularly advanta-
geously having equidistant measurement separations, can be used, since the neces-
sary shifting path for uninterrupted measurement of the temperature profile is then only
one measurement point separation,

35
The sieeves may be conducted seamlessly through the outer reactor jacket or else
have connecting elements in the region above the catalyst-charged thermoplate mod-
ules, or, in the case of infroduction from below, below the thermoplate modules. In a
particularly advantageous variant, the sleeves are provided with disconnection points in



S the reactor interior which are designed in particular as a
cutting-ring or clanp-ring connection, so that the assenbly is nade
considerably easier. The tenperature neasurenent insert generally has
a plurality of nmeasurenment points 5 distributed over its Iength and
t hus over the height of the gap. Useful t®nperature neasurenent
inserts are preferably nultiple nmeasurenment inserts (known as
mul tithernoel enents), although all other, especially physical,
t enper at ur e ntH8SRACIHINENIQE MR 35¢ desiansald Bartiplas as A FHINgSTINg: O wiagp-ting con-
t her nonet er s, ndation, ex &g e 2359 iomadeleohbi0rablyessist.ance t her nonet er s
or sem conductor sensors may al so be used. Depend- 10 ing on the use
tenperature, use er noel enent ribed in
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expected tenperature extremnes and/ or ,par‘tlcpu arl a(rsgg nge ature
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o] measyy, refer r .

reasar onent - poNiRC a2 £ o4 il R Hefeing s &orang o oiv en
measur enent p#S8ts. In a preferred enmbodi ment, the tenperature
measurenment insert has 20 neasurenent 25 points and an external

di aneter of a{a}@u- diat obi r i i
can be i nﬁagar@d&?ﬁblgeg}né%a\%gr haV|E ri&m;snligﬂggr%%jr%g? a%geaﬁgfaﬁgﬁr%ﬂtﬂaagp frly
of 114 in AP AR TN 8?”8 ivEly SRl SeppragprRiion gagh ofgr if reac-
further pref dpt egicapthedingemapectechtemperatee xtremesnead/ar patiertlariynigget teppera-
40 meas- 30 uue@adiens) aidwiang ramiveytigge abpathtdier@n eath aiheui tRe eraiting
so that the tr@%ﬁfr@%i&!ﬁs‘? measurenent insert can be installed in a
sl eeve having an external diameter of 5 mmor of 3/16 inch and an
I nternal dianeter of 3 mMmmor of 1/8 inch. In one enbodi nent, the
sl eeve wHlch Brckosesiurdmeashaemset issarhadvaniagbeustyi kgsolsard Salp B95medsurement

| ateral boundsyints, Hrefbla@iyoRdm bt iveeméatrdnitek FERtsAhese pleferabig@lont 05 to 40
prevent meas- ; [ r ase to
provi di ng an T%}gssﬁ atl ﬁgbigfsg’ﬁéﬁ@ P%@%\/@%ﬁ'rap ﬁ’g%fﬂa?%r%a %%Jéqﬁ‘&éarrp%/rﬁgﬁ he

gap and the sleeve, so that a representative tem perature signal can
al so be obt ailnadreferréhembddjment] tieHemperdiurd tneasurpaenti itserards\20adeasntegnent

geous i n dghi $As and BAlextdnfal RS df abbiSE.8IrhRdsd hat IR BAPelalurd nda%8-
ranner and € et Shisert can be installed in a sleeve having an external diameter of 6 mm or of 1/4
inch and an internal diameter of 4 mm or of 5/32 inch.

In a further preferred embodiment, the temperature measurement insert has 40 meas-

30 urement points and an external diameter of about 2.5 mm, so that the temperature
measurement insert can be installed in a sleeve having an external diameter of 5 mm
or of 3/16 inch and an internal diameter of 3 mm or of 1/8 inch.

In one embodiment, the sleeve which encloses the thermoelement may be disposed at
35 the lateral boundary of the gap between two thermoplates. In order to prevent meas-
urement distortion, preference is given in this case o providing an insulating element
between the lateral boundary of the gap and the sieeve, so that a representative tem-
perature signal can also be obtained at the edge of the bed. It is particularly advanta-
geous in this case that the sleeve is installed in the gap in a fixed manner and can re-
40  main there and does not have to be installed and removed together with the catalyst



40 main there and does not have to be installed and renoved toget her
with the catalyst 10 charge. In this case, the sleeve may al so be
desi gned with noncylindrical geonetry, for exanple with a square or
sem circul ar cross section. In addition, it is also possible to

di spose the sleeve which encloses the tengerature 5 neasurenent

insert in the gap horizontally between two thernoplates. This allows
the tenperature profile to be determ ned over the cross section of

the gap. |n acharge rethisprasé.che eldevenbayéiae he designddewithrnaanylinddcal geometry, for
appar atus, i nexafghd witha tQuard8r RRIRUIaFAGSSES s86h.S| eeve having _
tenperature neasurenent, in each case one sleeve is pro- 10 vided in
one or nore gaps and has perforations and al so at |east one sanplin
tube for intrdsitoont inglso Presitie feiseeseoie iHpeve whidheencloges) eaivpPeiaiire
tube bei ng di spasesndritérisetinmtieu@b Mrivayally hatwddnewd ltheraopleet Thimallows the
m xture flo f 1 | i he

interior of %@Béﬁﬂng?%&gﬁ%ttﬁ% dglrr?ﬂ'h?qg@%ér@c/%ﬁg?%%%ﬁet{ %”Egaerr?)'%'i ng tube
after outside the reactor and anal yzed. 15 The sl eeve used is

general | y a nietaaiuther prefored pmbddimet] of treniniendive appsaiesnaladditiomist the abeve-
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shape. | n parihioGHé fkerioR ofthBlsakbliy ®PEBAd W fethofed AHEIREBEM@Ing i SePbEt-
in the longitu e sanpling tube is al so possible.
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The perforatid Blr%chrggp)? %78 a total surface area of from1 to
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i ntroducet, dbus geisintenthepraemiing dibecdisnvsedds ghet nterineat theetigave via the orifice
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reaction
30 The withdrawal of the samples may be effected by the autogenous pressure of the re-
action system through a control valve or overflow device, or else by means of a pump
or compressor or of a radiator/ejector, in which case the sample may be introduced into
a system having atmospheric pressure or else reduced or elevated pressure relative to
the atmosphere. Preference is given to controlling the analytical system, into which the

35 sample is introduced, at constant pressure to increase the measurement precision.

In a preferred embodiment, the perforated sleeve is disposed in the gap centrally. In
this arrangement, the symmetry of the flow profile in the gap is disrupted to a particu-



m xture is fed into the reactor in each case from above, the sl eeves
are advant ageously equi pped with perforations only in the upper
regi on of the gap, especially up to about the m dpoint thereof. Since
t he sanpling tube extends only in the upper region of the sleeve up
to the point at which the sanple is takenithrough the orifice for the
pur- 10 pose of determning its conposition, the enpty region of the
sl eeve di sposed bel ow it would otherw se constitute a bypass for the

r Ieact ion Im thaHstmaT@xﬁsnt s-nerr%v&[aﬁ&dnaybwé?ydaw REIMREELIOE AR aind theliRal-
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mxture i s fadixiiBe.into the reactor in each case from bel ow, and t hat
a heat carrier is preferably passed through the thernopl ates and

partially or fully boils under reaction conditions. The sanpling
tube may pr eflertadiepnbediman e ctich beth dhe islessesnarmdistalled tand e ik rgagtion
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Thi s enbodi nent allows sanples to be taken froma plurality of points
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chanbers, eadfolipmhe heamnofaiel ab@ parfially oMilig Boldindel Wadtidramatitions.

m xture flows t hrough the perforations of the sleeve, and the fluid
reaction mxture is 35 renoved separately from each chanber and

anal yzed. Théhesamplng tupgymae peefarably dd ornvected in adixed sanhsr torthe sleeve in
concentrical lieh a hdy T tﬁé)&ﬂﬁé 'opff‘le%famb% Pbe i@a@po%@@afr@éu? of @aa%ra%oh Bf

t he sanpling eoqtfes | ncrease he nunb sur enment 0| n
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Particul ar preference is given to the enbodi nent in whi ch a sanpl i ng

tube is provitledutier fprefeped remtiotinest, thisabeling b is slispdesd inothel peyforated
di sposed in glebdd AtaabtBatie AphediUas izt feabiOnNgi drifitbd @bpoadd sver Tijgcket sur-
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in each casedishessdgds elnisyincthe lengitiidiog. dirktichh theremfibwbichmerdkes wvsitable more

i ncreases t hesoHEPRENSIvelRASH HRIBAMNG OO bdledvB®nd QBMPRHIghi of the
fluid reaction mxture. In a further preferred enbodi ment, two or

nore sanpling tubes are prOV|ded and are each connected in a fixed
manner to théhgeabpdiment Ry samRigs ok takeeirami 4 plelityrof dgisks which are dis-
30 tributed over the height of the gap by means of a single sampling tube.

In a further preterred variant, each sampling tube has at least two, preferably from two
to four, mutually separate chambers, each having an orifice into which the fluid reaction
mixture flows through the perforations of the sieeve, and the fluid reaction mixture is

35 removed separately from each chamber and analyzed. The chambers may be ar-
ranged mutually adjacently or conceritrically.



15 sanpling tube is disposed directly on a perforation of the sleeve,
and the individual sanpling tubes open in the gap each at a different
hei ght. Moreover, it is also possible to configure the sleeve itself
as a sanpling tube by providing perforations only at the points at
which there is a direct connection with LR each case one sanpling
tube, and additionally providing a single further perforation in the
sleeve at a different point to the 20openi ng of the sanpling tube,

t hrough whi ciThehernidiioh df taartrmers sebarater chahibersinitiie sdrikdlingnaeRdscreases the

according to rhﬁ-ﬁ;g]ﬂ Wﬁ@%}é&&n&ﬁgﬁh@aﬁﬂﬁa{ &lksied %egﬁmegﬁﬁg :nm(tﬁre can be

precise knomﬂe of the actu reaction events and the re
tenperatures,aggeferably al so the tenperature which is crucial for
the hotspot, in a sinple manner, utilizing avail able plant 25

anal yti cals | medicai® Pletdrbfdd is Bives (@iHeWiSbcaRRirRin WRicH HIzaimpiMg @bé 16 provided

closer to the, laoa LMt of the c St e _ca .

better utili 5"8%’ "a a%&‘“&é’%r%%aé“b&{/s Wnﬂé%?%i‘%qaﬁw H[I %sei:@# ég%?t%@(%rrﬁn’%ﬁ ?ro%%fjts'ts
at the sane tPngugipdasis: Bis allawsdwaiof Mere. PiaferADK froli redballvafsetRioigtor gagh
reacti on everhsmbehte reediad hatfluatteavidnymisaune bebe dishbogpay édwhipltcasd thg fluid

the gap in aamgh RGIBMBRE intd BAH @G mber ASyFiR ldah c&é%ﬁﬁfohﬁ?oﬁy B Srifice.
Thi s prot1<|5ct S t he al

cat t, es- 30 cilally in the nore the |1 .
stressed Pegi B MERIIET HENREPaeRsRsdPS BITPSL & (epalippEntpginte,of Bp cprpos-
pur poses of [tighgtthe dridweaaiommidieageous utilization. In addition, the
reactor can be operated substantially nmore uniformy, which allows

: a ra iall) ! 2
posi L1 vely i 1 Padiit grofpic GRELgiai MG 13 Al GERop 37 Bolptd ot ar

R . LYS
Botivity to CREN Sonesed ma dredmanyenlp resipekn SHeh 2 dmwilhas e iR sroh
heat carrifer sewplig iubelis digposed direTheon mvieattorasionicd the Fleete: anddhg mdividual
f?t ai l heL ei @Eﬁiﬁw tbddodenfif fHRNfa® daeh at 8dmwiahBheidlt. Morolalit Ve dlstapossible
i gures show. ) : : hav .
hormont at o0 19,gqiolledHE Sickde c‘?‘t%ﬁo 8 sEbBMApbe B Pvidt bldbrations PRy et

t her noel errentpf””fsnatl"ﬁ}i@ e ' & eeLEABRCHOR; Wi 18 £8el cassINesiRAIPing tube, and
i |1 ustrati on additithally pevitihg Hsifglg (urthelperfasationiim thetdireve gha diffecant peint to the

embodi meny Webbnisd 6aME sathsiRgsQst, HRbIhaHioh thb Ruibi F&ktiba fdat flisRs il on,
with cross-sectional illustration in Figure 2A,
The process according to the invention and the apparatus thus make possible precise
knowledge of the actual reaction events and the real temperatures, preferahly also the
temperature which is crucial for the hotspot, in a simple manner, utilizing available plant
25 analytical instrumentation. This allows operation substantially closer to the load limit of
the catalyst; the catalyst can thus be better utilized, and damage by undesirably high
hotspot formation is at the same time preventsd. [n addition, with knowledge of the
actual reaction events, the catalyst activity can be configured spatially in the gap in a
varying manner, matched to the actual reaction events. This protects the catalyst, es-
30 pecially in the more thermally stressed regions, and thus more favorably adjusts its
aging for the purposes of longer or more advantageous utilization.

In addition, the reactor can be operated substantially more uniformly, which allows the
overall selectivity of the reactions taking place therein to be positively influenced. In

35 addition, adaptation of the catalyst activity to the actual reaction events aliows the re-
quired amount of heat carrier to be reduced.

The invention is illustrated in detail hereinbelow with reference to a drawing.

40 The individual figures show:



Figure 3 a further enbodinent with sleeve disposed horizontally in
the gap, in |longi 10tudinal section, with cross-sectional illustration
in Figure 3A and detail illus- tration in Figure 3B, Figure 4 a
section froma further enbodinment with a sl eeve having perforations
and sanpling tube, in longitudinal sectigsg, with cross-sectional
illustration in 15Figure 4A, Figure 5 the schematic illustration for
the installation of an inventive sleeve in a thernoplate nodule, and
20 Figure 6 a schematic of preferred weld point distributions on the

surface of tlmguenl akasctidmiréfe: fdagler Baving dRAhbsiates havieg areatralyrdspmbsed
denote identical or g@é?@?&%@brﬂﬂm?&tﬁ\tgué %rm%@gﬁb&“'i toi'mgﬁl@*%\fm eion, with

schematic of a secti VI ng errrb
intermedi ate gap 2 i RIOSSWATIOARKIMStratoRdR Figis] Arst bed has been
introducedd In the preferred enbodi nent shovvn a sleeve 3 is disposed

centrally in If@ﬁ'e@apa%e%ﬂc% grslg ﬂséaﬁmﬂe:t E‘rﬁbéﬂ?@bwm s[éem(%se@Yatéﬁw in

of exanple, has 4

t her nnoel enent 4 pro gg;[tucgfﬁl S%ﬁ'o?’h‘%ﬁ‘rcé%cstsgf '?‘-F# ﬂsgﬁ?% ﬁ@‘lr%‘?f\h t he
reactor 30 jacket. The cross-sectional illustration in Figure 1A

il lustrates tHgurel i adutedlempodinent yittnfledvealisiosey Bordomatinin the gap, in longi-
Lher moel efgent 4 di SPRxfithi LOAbR! itn ks HaenENAIRIdEn id #@ﬁgraatame&al lus-
Fi gure 2 shows a sec%l on froma_ reactor in |ongitudinal direction, In
t he regi on of a gap RELHS t her nopl ates which are not shown.

In the gap 2, at the lateral boundary 6 thereof, is disposed a sleeve

3 havi ng t hermigat aneatsedtionBesrinaginier epvedimhepndith alspbad hdngp@foyatiohs and
the.gap 2 is provi deg?lgg r{gn‘t%U!e aﬁﬁFBH%l %gplg%cfﬁ%n w;llﬁ' c-xr&g-secti nal ||Iust[at|on in

cross-sectional illu {0 i ustrates the thernoplates
1, includi®g their sEWYFAHY to the |ateral boundary 6, and al so the
cylindrical design of the sleeve 3 with thernoel enent 4 and
formfitting dagsbgn e tdiRnians Wusthon Bt eneMstdhatidn b GYirkeRivBNSI¥evedin a
schematic of a secti g{é%@& Jd[ﬂuLt Pey enbodi ment with horizontal
arrangenment of a sle fefnoel enent 4 in a gap 2. In the
vicinity of its end prOjectlng into the gap, the sl eeve has

per f or at i2ins Figuré Br oagohahatehof paefpiress welld poiré distsitetiorenomihetsurfececairthérgio-
taken. 10The schemat pgidg | ustration in Figure 4 shows a | ongitudi nal
section through a further enbodi nent having a sleeve 3 with

perforations 7 in the sleeve 3 to take sanples into the sanp Ilng
t ubes 8. The lathedigares. ifeptsabigisencauMerss g Wpaticakorsgiregonging Teatures.
reactor beyond the nozzle 9. 15 The cross-sectional illustration in

ggg&r gn%y ! |F"-i'%lrrié at %\Js@ @f@ﬁ%bra%raat sélioh %ms&@@a/@maaavm c:ﬁ&%psatem with
schematic of "3 %Jﬁ?% qar %dﬂlno Vﬁ}q@‘a@?%‘“ﬁﬁﬁaﬁ'&ﬁﬁgﬁﬁ léef‘:mt @%@88? ap élge pre-
ferred embodiment shown, a sleeve 3 is disposed centrally in the gap 2 and encloses a
thermoelement 4 which, by way of example, has 4 measurement points. The sleeve 3
and the thermoelement 4 project out of the reactor through a nozzle in the reactor

30  jacket.

The cross-sectional illustration in Figure 1A illustrates the cylindrical geometry of the
sieeve 3 with thermoelement 4 disposed therein,

35 The schematic illustration in Figure 2 shows a section from a reactor in longitudinal
direction, in the region of a gap 2 between two thermoplates which are not shown, in
the gap 2, at the lateral boundary 6 thereof, is disposed a sleeve 3 having thermoele-
ment 4. Between sleeve 3 and lateral boundary of the gap 2 is provided an insulation
element 5.

40



with intermedi ate gaps 2. By way of exanple, a sleeve 3 is shown and
projects into a 20gap 2 between two thernoplates 1, in |ongitudinal
direction thereof, and which opens outside the reactor through a
nozzle 9 in the reactor jacket. Figure 6 shows two preferred weld
point distributions on the surface of thejgroplates: in each case, a
rectangul ar surface section of a thernopiate 1 corresponding to five
tinmes 25 the weld point separation on the horizontal axis and five
times the rowibepasabeaionalusinaionén Figuel 2 dxstsitassthe Henaoplateed, indihding their

gppter Ibl lt ustr §éduﬂﬂg 'td"thE'IélUfa?btﬁjrﬁQ@% afd RIsefiRé Eﬁﬁdﬁﬁl ge Bit the slee\tfe 3 with
istribution P ace section
shown of a thgle %[?@t%arqg\;?rﬂbﬁfﬁqu/\%sgnﬁg@et ﬂ%’%ﬁ@\"&fg L% separati on
and five times the row separation, and the | ower |IIustrat| on a
further prefeFiga aﬁsh@(?@arﬁéﬂémbt&:\/bﬂw s@dtiondiath poute adfbodinent vith fradigontal

section of t he,sahefl 8?&%!98{%153 ot Sho@bielrnth 8 H3Mo!22 in Sl Ridlhdr 1€ onc

met hod of nonit I n uIa t e

fluid reacti oﬂroiﬁcﬂ'?ﬁgfng’ rEIVY %%"é’ﬁc So‘?e 8 E‘H'@F%r? o%’é‘?}”@%d@" %?W@%ﬁ gt e
catalyst, in wapmanhmmrmmﬁbagakem or nore them oplates (1) arranged
vertically and parallel to each other and each rel easing one gap (2),

t he heterogen I cat

(2). and POCNTRe Soflk 3013!!1'.1 fhonS lﬁ%}ég %%W@gal i?%gﬁl?dnAa?%eétBn tﬂ.%t@?%unher
wher ei n one o?mm@e@téw@gmmfe@aw%%emw édn F’W stﬁﬁé'eé”ro I§§ into
(2) at bet weetheSaapling ibee 8sThesieave palithtsampling abpe Bairojpets rmeasﬂjhe mmrutor
inserts (41 apLanged sk buted over the height of each gap is

sel ected as a nonitoring, controlling and/or regulating paraneter,

and wherein there are sleeves (3) which are arranged in the gaps (2)
and whi ch1®dpehhaoress-erctipna ilugiationrin Higdre ¥adlHsteates heerdwdinesrpelhgslgere 3

measur ement | insedss sedjonhait affichetaveeampliraytdb&8. nmeasur enent poi nts.
[Aaim2] The method as clai ned in clai m 1 vvherei n the conposition

of the fluid react]i nmxt _n_one %aﬁ b%ls Siflsﬁ-%tediﬂs ’
anot her noni t 0B Wﬁtar%ﬂ Ff“ﬁ‘ P 'O‘? 'ﬁ‘laa 5" parntarae NerpeRigies

abovenent i one‘dltittmtm@gﬁiﬁiecﬂﬂpﬁ§ ﬁw@rr@ex%mpl@n@ slepvand iseshomasidaneiaets into a
poi nts are@nggsb dibstweleh Uive thepivioplateb e, elopditudivhl iesziion irdo?)and]wliieh opens

3] A device whiGho ﬁ@rrawéng@g@gﬁo%@él SnaRodtlolddRe 1 N claim 1,

wherein there 1's a sl eeve s arranged I n the gap (2) and
whi ch opens outside the reactor and encl oses one tenperature ‘
measur enent i figenets ghoys ay prefpried waid poiotdisirithsione em tHe surfdcesd thermoplates: in

neasur enment  pidhtedse, [aGeatanyuldr siigccigittisreofastheinfdpiiél 1 icBrrédpahdih@io five times
‘é“;gr ?'2)” the shES¥h b&n?éé’p%l%%‘s}? ohthd H6riZoRBPLLY ThEH e AeEHid A Ldpatdibn on
the vertical axis is illustrated. The upper illustration in Figure 6 shows a preferred weld
point distribution having a total of 33 weld points on the surface section shown of a
thermoplate 1 having five times the weld point separation and five times the row sepa-
ration, and the lower illustration a further preferred arrangement having 25 weld points

30 on a surface section of the same dimensions.



[Claim5] The device as clainmed in claim3 or 4, wherein the

t hernopl ates (1) are arranged in one or nore cuboidal thernoplate
devices (10), the thernopiate devices each being formed fromtwo or
nmore rectangul ar thernoplates which aj¢ arranged parallel to each

ot her and each rel easing one gap (2), the thernoplate devices (10)
are conpl etely enclosed by a pressure-rel easi ng, predom nantly

cyl i ndri c@hatshehimddtid;, 12, 13), have a cylinder jacket (11) and the
sanme hoods (13) which are closed at both ends, the |ongitudinal axis
of the hogglgmb ing aligned parallel to the plane of the thernoplates
(1), ne or nore closure conp onent s éé 15) are arranged such
that the fITPEOt ERPISROFPRAPE ST HER e ﬁrqﬁFm%aﬂwﬁf%af&ﬁ Mitye
interior df themesprsact aietetpgendoys pastimiésdcanyst frea FReel@s hqving twd g) morgn| y
fl ows t hr chghotldtes gapsangdy vertieedly eac hartilee ton@gh atrer devead réld&)ngharei ng
one or NDIgAp ! talHelrdaBERne pal8Alatd CARMGS BEHE S sBRASHRNBI: (bnsed s (4)
S Provi daghaeldiof GERGL %Mﬁgwgﬁgﬁ%@amtq FehS ore o erQtahsa.-QLreThe

devi ce as cllu @e ny o :) Jerein ht .
t enper at ure ?rseggﬁsr”ree T ASErt gg U RO er ¢ .
[ aim7] %@L@%@é—‘ﬁ%ﬁ-&%ﬂ HragagH HrbusT vprdneBeigt pbeash aghisr ei n
t he sl eeveecksied asre r@hitdriopecontfadling iang/8] redilingl esraweteq gne Wagrpip thermamny
one of cl algdBesX3l ©flch M eFBhdRdtih fieSlaBeite afBhhilasppnfisRle th@Fe@cior and
det achmentg,poicAliSsel Bnd REn3RALE rhé'és&rgﬁeﬁteﬁ%tog4}'ﬂ%baﬁé iRbwech @ 8hdngdl The
device as ¢l aj o, any one of claims to erein e sleeve (3)
encl osi ng Tm—zg'g'np@rﬂgure measurenent insert (4) opens both above and
bel ow t he E?[é’ab%]or and the tenperature nmeasurenent insert (4) can be
nmoved contfiff w&@ﬁys FlaimeH & aidiedyahgral the gogpesiien pigheriidgadionmidionn
di st ur bi ngnt he niceengersatell fsesqircpledst arether [rchigring, Iohtroling et eguiaitng
cl ai med i rbaﬂiﬂ'}été?”%n@ﬁh@' oiBmentibizd 9 cohtBitied Ns trhdashREPSAT BhdIld® more
measur em%eaﬁaaﬁgﬁt ohi AR HREIERR, 33, ARfleaf) FEATULEARNT POI NS,

c

[Claim11] evice as alrre |nc alm ‘the tenperature
measur eneft’ m%lert (4) has 20 neasurenent points and an outer

di anet er d¥ d8yicgch aﬁae% Hibthe Medipd ap SRiMed & i dutisreidihgives @ F'e® (Bnm
and an i nrvdvichdé ametged inghe 4ami{2) and which opens outside the reactor and encloses one

temperature measurement insert (4) having in each case between § and 60 measurement
poinis.

[Claim 4]

The device as claimed in claim 3, wherein the sleeve is arranged in the longitudinal
direction in the gap {2).

[Claim 5]

The device as claimed in claim 3 or 4, wherein the thermoplates (1) are arranged in one
or more cuboidal thermoplate devices (10), the thermopiate devices each being formed
from two or more rectangular thermoplates which are arranged paraliel to each other and
each releasing one gap {2),

the thermoplate devices (10} are completely enclosed by a pressure-releasing,
predominantly cylindrical shell (11, 12, 13}, have a cylinder jackst (11) and the same
hoods (13) which are clased af both ends, the longitudinal axis of the hoods being aligned
parallel to the plane of the thermoplates (1),



[Claim12] The device as clained in claim10, wherein the tenperature
measurenent insert (4) has 20 neasurenent points and an outer

di aneter of 3.8mm and the sleeve (3) has an outer dianeter of 1/4
inch and an inner dianeter of 5/32 ingh. [Caim13] The device as
claimed in claim110, wherein the tenperature neasurenent insert (4)
has 40 neasurenent points and an outer dianeter of 2.5mm and the

sl eeve (3)onbas ke GBI c&h;}%ﬂ@ﬁaﬁ 40‘?5)55?&%?}511%53@@ h%&rthéjkzﬁﬁéa% iorPf 3
[ C ai m 14] r’ré)erature

ev
eaour enerp R e ?%fgﬁhfw%a@m%?ﬁwe%ﬁ T HPOS bt i
di aneter df2 23)5%@% hfqygh '§p 889&%)(3) has an outer dianeter of 3/ 16
i nch and amd eameherdordateteice ) Advgionetr. morg Ghiabinirtibjenddnt tefriperalevi ce as
claimed i nne%QMerﬁé}QmQths@a@éd?f&déd Weh ko RdBurbhén phegys. (3) is
arranged B be]\ | ongi t udi nal dlrectlon in the center of the gap (2).
[ A ai m16] l? device as clained in any one of clains 4 to 14,
wher ei n t h&e F‘éC@\Fé “EEpd inany Prel GBS e h‘é‘efleﬁt‘@rt’él}‘p%'ﬂfﬁd‘&?iw%‘@)“ of the
gap (2). [®edilthskErjuliblsenceweentiaserc] aimed in claim 16, wherein a
t her mal i rsdinatji on conponent i s provided between the |ateral boundary

(6) of thergan 2y c@ﬂ@dEn%y §rj1eec§¥lgmg%)t05 Lu%relh R-LRL e FDE ndBMiGe as

clalrredlﬂgmzlaoneo clainms 3 or 4, wherein the sleeve (3) is
arranged SP%8ntal Iy in the gap (2) ;CI aim19] A device which

carries ou‘ihetdﬁ‘écer?étcﬁwdﬁsa“&%ﬁ HEFME 127, Wtiein dlerfleere @HEE PO MO t he
devi ce cl aetagtiménhpamyin drespak nrcthﬁreaﬁor&wtérbr.l?, one sleeve (3) is
provi ded ii@eagh of one or nore gaps (2), the abovenentioned sl eeves

have Perf Ofgld 0l fmdfifl s ae?;r o3 i@ 3% 8 MRl We LS bt Gh, | S

i ntroduced
ar r anged |tﬁm??5§”rﬁlnéeé‘%e"(e§j insei i) preae thHé'b‘f"Plﬁ“ﬂ b?‘%"éé"tel "8FLGH P

passes t hriemegatae gepsummeni insert(4))can be mbned sérdieupesly B fhegitpdvd Bbinordent o t he
sanpl i ng tinbreadud)withb@ deiitbingtiedenddradire blgers’anpl i ng tube (8) outside
the react geangyi s anal yzed.
The device as claimed in any one of claims 3 {o g, wherein the temperature measurement
insert (4) has between 10 and 50 measurement points.
[Claim 11]
The device as claimed in claim 10, wherein the temperature measurement insert (4) has
20 measurement points and an outer diameter of 3.8mm, and the sleeve (3} has an outer
diameter of 6mm and an inner diameter of 4mm.
[Claim 12]
The device as claimed in claim 10, wherein the temperature messurement insert (4) has
20 measurement points and an outer diameter of 3.8mm. and the sleeve (3} has an outer
diameter of 1/4 inch and an inner diameter of 5/32 inch.
[Claim 13]
The device as claimed in claim 108, wherein the temperature measuremens insert {4) has
40 measurement points and an outer diameter of 2.5mm, and the sleeve (3) has an outer
diameter of Bmm and an inner diameter of 3mm.
[Claim 14]
The device as claimed in claim 10, wherein the temperature measurement insert (4) has
40 measurement points and an outer diameter of 2.5mm, and the sleeve (3} has an outer
diameter of 3/18 inch and an inner diameter of 1/8 inch,
[Claim 15}




[Claim20] The device as clainmed in claim19, wherein the sanpling
tube (8) is connected to the the sleeve (3) in a fixed manner such
that an opening of the sanpling tube (8) is arranged directly on a
perforation (7) of the sleeve (3). [(Q-im21] The device as clained
in claim19, wherein the sanpling tube (8) is arranged in the
perforated sleeve (3) rotatably, and has two or nore openi ngs

arranged o ; e . | ur.fac ch that the fluid reaction
m xture al \t/\r/é%slge%fc ?gﬁ%ﬂﬁ#%&?%& éfé:%ﬁsitﬁaﬁﬁvg%rele g}e S%ﬁver!r%)ésnas”a%e%d)rhl y one
openi ng. [ &edangfudipgl digsiiondnelde esstepd thelgap Bed i n cl ai m 21, wherein the
openi ngs ofcCiifasisanpl i ng tube (8) are forned as slots in the

| ongi tudin | I i i . | . i.ed in
any one.of 10 eE S5 b B e o et B Tl e SR TR AA  or
nor e nut ualfePEBBgareEreidi958P &) each chanber having an opening, the

fluid reactClamtii xture flows into the abovenenti oned openi ng by neans

of the per R advic0as abifidd Iniakih s, ShEEN & ti(egrﬁa! éxﬁﬂ%%)é E&gﬁ%}héﬁ& d rRREd i on

m xture is _extracted separately from ea I's analyzed.

[ O ai m 24] Pelyge ‘aiﬁ'@@ﬁo@'ga%iﬁ?efl}é% FRE B B9 SFeHT OB wherein the chanbers
are arrangédaimitiual |y adjacently or concentrically. [Oaim25] The
device as GhaidBld dshiafhedi iMaRBone i Q@i b 1 MRIhbaE hdifsé 83) ihavi ng

. . )
multiple c ers is farped sych that it can rotate about its
| ongi t udi nraaﬁgf'gﬁﬁgic’.r""?@yd’i’ &g%:]&)rhe device as clained in any one of
clains 19 1922399 wherein two or nore sanpling tubes (8) are provided,
each conne@tdicd whidhharied @ewe nledbd bdlci@méd i @ AvHERANE BddRibE B thd@kicd he

openi ng .Of cfe ar?:%%hé &Qlaﬁ&ébﬁqo %l_g)onja §I%é%5 rﬁ%@:\gﬁ%udg& {nee%%i‘! o oﬁg?rﬂ‘nore
perforation of "t he sl eeve ) and 't I'ndl vi dual” sanpl'i ng t ubes
(8) each ofdah? @ %% sgpvemenigiad slikeyegheve rerferRiony B apchgt lespl@ngispR®y  The
devi ce as dibai(@ymdich is inrbduiced it thewheredB)ntht Aimveahaataned (B baingSehifged S
formed as & $29RLvend shidhaBat ¢R)nuid reaction mixture passes through a perforation (7) in

the sleeve (3) and flows into the sampling tube (8), is extracted from the sampling tube (8)

outside the reactor and is analyzed.

[Claim 20]

The device as claimed in claim 18, wherein the sampling tube (8) is connected o the the

sleeve (3} in a fixed manner such that an opening of the sampling tube (8) is arranged

directly on a perforation {7} of the sleeve (3).

[Claim 21]

The device as claimed in claim 19, wherein the sampling tube (8) is arranged in the

perforated sleeve (3) rotatably, and has two or more openings arranged offset an the

jacket surface such that the fluid reaction mixture always flows into the sampling tube (8)

by means of only one opening.

[Claim 22]

The device as claimed in claim 21, wherein the openings of the sampling tube (8) are

formed as slots in the longitudinal direction thereof.

[Claim 23]

The device as claimad in any one of claims 19 to 22, wherein each sampling fube (8) has

two_or more mutually separate chambers, each chamber having an opening, the fluid

reaction mixture flows into the abovementioned opening by means of the perforations (7)

in the sleeve (3), and the fluid reaction mixture is extracted separately from each chamber

and is analyzad.

[Claim 24]



[Claim28] A nethod of attaching the device as clainmed in any one of
claims 3 to 18 and/or clains 19 to 27 into a reactor, wherein the
abovenenti oned device is installed fromthe sane side of the reactor
as the supply of the fluid reaction mgture. [Caim29] The device as
clainmed in claim28 wherein the device is installed and the fluid
reaction mxture is supplied into the reactor each from above, ?ndh

t he sleeve has erforatl 7 t he upper section of the
gap (2). }N°§OT TREA C(?'emazé ‘R'qeée'rlélﬁ %mgfrﬁl ZENGRR BRI he
device is F%@ﬁ&ilw%@nawamwe fluid reaction mixture is supplied into

t he react oiClaaéfl from bel ow, and a heat transfer nedi um evaporates

partially ofe aospl 2t hiyed BdaEmI EAGIHeRM BONENbINGNSe (8) having multiple
chambers is formed such that it can rotate about its longitudinal axis.
[Claim 26]
The device as claimed in any one of claims 19 to 25, wherein two or mere sampling tubes
(8) are provided, each connected o the sieeve (3) in a fixed manner such that the
opening of each sampling tube (8) is arranged directly on a perforation {7) of the sleeve
(3} and the individual sampling tubes (8) each apen at a different height in the gap {2).
[Claim 27}
The device as claimed in claim 19, wherein the sleeve (3) iiself is formed as a sampling
tube {8).
[Claim 28]
A method of aftaching the device as claimed in any one of claims 3 to 18 and/or claims 19
to 27 into a reactor, wherein the abovementioned device is instalted from the same side of
the reactor as the supply of the fluid reaction mixture.
[Claim 29]
The davice as claimed in claim 28 wherein the device is installed and the fluid reaction
mixture is supplied into the reactor each from above, and the sleeve (3) has perforations
{7} only in the upper section of the gap {2).
[Claim 20]
The device as claimed in claim 28 wherein the device is installed and the fluid reaction
mixture is supplied into the reactor each from below, and 2z hegt transfer medium
evaporates partially or completely under reaction conditions.




