1 As originally filed Monitoring, control and/or regulation of reactions of
a fluid reaction mxture in a reactor having thernoplates 5 Description The
invention relates to a process for nonitoring, controlling and/or regulating
reactions of a fluid reaction mxture in a reactor having thernoplates, and
al so to an apparatus 10 for carrying out the process. In chem cal process
t echnol ogyAsQ,riF_plﬂbulé fibgle of reactions, especially also partial oxida- tion
reactions, 0 urd, 1.e. gaseous, liquid or gaseous/liquid, reaction
m xtures, are known which are carried out in the presence of heterogeneous
parti cul at Mapdedng, sertrol pdioy segulation of mestignseofoidd spqolior mixtheE iRiacreactor
frequent |y hating t@nyioplsishermi c. They have hitherto been carried out on the
i ndustrial scale predominantly in tube bundle reactors having catalyst
tubes, Tnto which the heterogeneous particulate catalyst is introduced and
t hr ough whiXéRCHAYENf | ui d reaction mixture is passed, and the heat of reaction
which is released is renoved indirectly via a heat carrier which circul ates
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pl at e- igpefdreatrying ansthempravess. The terns heat exchanger plates, heat
transferrer plates and thernopl ates are used substantially synonynously for
pl ate- 25 type heat transferrers. Heat transferrer plates are defined
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30 ste?l sheets. However, ndi ng on t'hea I cat'l on ,_Ijli] articul ar
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tines ahsosEy@RtRbeh ihB catdht hibdg. BRehd: cfier ided i8 frRLSSRSSIher t 0 use
ot her organic heat carriers having a | ow vapor pressure and al so ionic

l'iquids. The use of ionic liquids as heat carriers is described in the
Ger man pat éstanagisrnativei s also poEsipleto3emevel itg: heataff aeadiion vig adieat gatrier i oni ¢

l'i qui ds whinhiehGephstien throbigh bRtetypB MBat 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 iniet and outlet lines and having a low thickness in comparison
to the surface 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 materiais 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 Diphyl® (mixture of from 70 to 75%

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

The use of ionic liquids as heat carriers is described in the German patent application
40 DE-A 103 16 418. Preference is given to ionic liquids which contain a sulfate, phos-

phate, borate or silicate anion. Also particularly suitable are ionic liquids which contain
B0O3/0400APC IB/HKE/cd



phate, borate or silicate anion. Al so particularly suitable are ionic

I i qui ds which contain B03/0400APC | B/ HKE/cd 2 a nonoval ent netal cation, in
particular an alkali metal cation, and g so a further cation, in particular
an imdazoliumcation. Al so advantageous are ionic |iquids which contain an
I m dazol i um pyridiniumor phosphoniumcation as the cation. 5 The term
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reactor end to'the reactor interior between the heat transferrer plates and

renmoved at the opposite end and thus flows through the internedi ate space
bet ween t hethecquesant gastext thertepnabeal exciangern giats heabBarkierseripiate aadithern her

react oqghavidpaté Bl dgeeltin iRAdense BPIRlabsl@dafiii®l, i ng 20 medi um whi ch fl ows
t hrough heat transferrer plates, the heat transferrer plates being designed

as thernopl ates which consist of at |east two steel plates which are joined
t oget her aRegeiomeior ArdYiRG PuitRariab oxigations) usinacthemmeniates are knovem faigeample,
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ci rcunferegt] ' | Ss.consequently used with predefined spacings to
the interi ﬁé%t?ﬁﬂﬁe?ﬁ%lé@ﬁ ndrical reactor vessel. The free sur 30 faces

between the plate heat transferrer or its casing and the vessel interior
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contains a continuous catalyst bed, into which a plate heat transferrer is

enbedded. -A 103 33 866 discloses the preventi of probl ens which occur
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25  which heat transferrer plates which are configured as thermoplates flowed through by a
cooling medium are combined to plate assemblies having, for example, rectangular or
square cross section, and the plate assemblies have a casing. The encased plate as-
sembly needs no adaptation on the circumferential side and is consequently used 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 for 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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40 formati ons which are a consequence of high stress on one side of the

t hernopl ates i n B0O3/0400APC 3 the event of an excessively high pressure
differential between the reaction n1xtqu and the external environnent, and
al so nmechanical stability problens as a result of reshap- ing under high
thermal stress, which can occur when the reaction m xture i s under ele-
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accordingly an®\GpPEes, "'f‘Ee invention to prow de a process for nonitoring,
control- ling and/or regulating reactions of a fluid reaction m xture which
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found for noni Ligrd mheqm}%giakésnsngaﬁé%v.hggul ating 30 reactions of a fluid

reaction mxture 1n the presence a heterogeneous particul ate catalyst, in
a reactor having two or nore thernoplates arranged vertically and parall el
to each other ofie bemore saaling eksenteabich greiaganged insuhk Benaygthatthedluid re-
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m xture being ﬁ‘PjEPP o¢l°%f'5 %Eﬁq conpri ses selecting as

noni t ori ng, %r?d‘ e‘bi’ﬂ”ﬂp ameter 35 one or nore tenperatures
whi ch are rreasured I n one or nore gaps, at one or nore neasurenent points

which are g @taewutng@ aw&sjeétfwtﬁ@ingmtloaftoW@araroc‘ées%rdh&gt&.ﬁg,t&ﬁnrox-

i nvention, .the tro d/,or requl at i
ling an%r regulat reactlons of a ﬂuud reaction mi ur I'P &1 are carneg ou |n a

25 reactor having thermoplates disposed therein, a heterogeneous particulate catalyst
being disposed in gaps between the thermoplates 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 pariculate
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 installed 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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I's one or nore tenperature which are nmeasured in one or nore gaps, at one or
nore 40 neasurenent points which are distributed over the height of each
gap. BO3/0400APC 4 Preference is given tgp additionally selecting the
conposition of the fluid reaction m x- ture in one or nore gaps as a further
nonitoring, control and/or regulation paraneter which is determ ned at one
or nore nedydiceanentis giventts additiohaliyr seletting ltthdoudamnosnmr oft the fluh:biegbuorofnneac h
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know edge o erature fireld In ecata tial
por t ance WhiEl] € delarinad gtone 6 Mars ERSURRI OIS At stf' sdouecPe. “and

al so, for deighbbeeachigapmagni t ude and position of the terrperature maxi mum
(hotspot) . The terrperature profile along the flow path of 10 the reaction
medi um may tant for the contral and regulatign o ac-
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reactant flow rate, but also cooling tem 20 perature and cool i ng nmedi um
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30 the par tLIrEMBﬁttlﬁ tﬁ@éaiﬁlgétbe%(ms lﬂ‘?’bssﬁ)feafd?icé @P&fﬁ’tﬂ&ﬁﬁg réemtlen e ﬂﬁ)‘i’i}gt@%ﬁ""ee n

two therno t S over ure e al ong
the flow p or fxamples dhe F%acg%ém'?sa@'iseﬁo ﬁeo@?tﬁ@'ﬂ%nﬁnﬁﬁeoﬁ%?‘gﬁ ¥t he
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di st urbi ng ke dpsrBR&s fo RYndeRBaliBiPpHIHRIZEAT theR&Iufse of flow-through, especially to-
25 gether with temperature profiles, which can also be utilized for advantageous reaction
control with low by-product formation by adapting to the reactant load and process flow

rate, or else for improvement of the catalyst and of the reactor design.

The inventors have recognized that it is possible to determine the temperature profiie in
30 the particulate catalyst which has been introduced into the gap between two
thermoplates over the height thereof, i.e. the temperature profile along the fiow path,
and also the concentration profile over the height of the catalyst, i.e. the concentration
profile along the flow path, without disturbing the process by the measurement opera-
tion itself. '
35
With regard to the chemical reactions of a fluid reaction mixture in the presence of a
heterogeneous particulate catalyst which can be monitored, controlled and/or regulated
by the process according to the invention, there are in principle no restrictions. The
reactions are preferably those of gaseous reaction mixtures, especially oxidation or
40 partial oxidation reactions.
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tion itself. 35 Wth regard to the chem cal reactions of a fluid reaction

m xture in the presence of a heterogeneous particul ate catal yst which can
be nonitored, controlled and/or regulated by the process according to the
‘invention, there are in principle no regrictions. The reactions are
preferably those of gaseous reaction m xtures, especially oxidation or 40
partial oxidation reactions. B03/0400APC 5 Reactors havi ng thernopl ates have
"al ready bedleadiosshavierthatroomated have dlerady blean desaiibed mbavd.act ured from
preferably corrosion-free materials, especially fromstainless steel, for
exanpl e having the materials nupber 1.454 r 1.4404, 5 1.4571 or 1.4406,
13559 oraradnepeliEe g ey oTliey oo iEtesiin Frtisauy s Splades: Stnpielic or i o
t hi ckness d&Pm [stainieasableghder £xample having Hhe malerids enumberob4841 ot bé#dlfe-

tween 1lsand.4b7mmor 114406204550 SMalsé . 4845 and @400 €ordrodi 6thér Rl0YEY selsat 2.5 mMm
10 I n general, two rectangul ar netal sheets are joined at their |ongitudinal

and end sides to give a thernoplate, in which case a roll seamor |ateral
wel d j oi nt The ratedatdhisknass of dre metal sheels psed fay thisawrpasgrmay be spigstedibe-whi ch
the heat cawgéret ahd 4lnahet.5dindBaRMRCof Sisé Batwedn 2aihda). b nth 0@t 2Bhamedge of the
t hernopl ates i s advantageously renoved at or even in the lateral roll seam
of the longitudinal edge so that the edge region, which is poorly cooled 15
if at 4P, raaanwﬂhm&Ftwhﬂrmtalrﬁ@etﬁswuwe%sBﬂeuéemglﬁuel@@g@mcbevd RideSa very
| O\IngeO mds_t o give @xpemsipiate, il krichiRiase asbibséam ar iat¢ral weld jdinige taembdyationioft

wel di ng di ] \Y r 1 : ;

connecti on%ttg{/H 'g'tbtro ggb\%t&{)trhhgﬁse es%%hé\q}gﬁh%p]c}héa?{é%ta%??l%@?éégrr @?ﬁ&%gqg%%ﬂnghi S

al so possi BN&ll sjges; ghea?%g? ofdbe thermoplgiesdsadvagtagesusly srmevad# ongrenid thee heat
carrier toldieratirollisdanh df yhealddgitudinahbdgesd thae tresedgetregian phhickalsi popriptosiegar at e
regi ongs O BtSHdh rich Chiai@éitAadsl8ly d16 BELHBLHEE el (g 1w GETRaLiBt oS 1S
in rows with equidis- tant point separations o rom to 30 or else
from 35 t o ®AWA™ al t hough separa 25 tions of 40 to 60 nmare al so possible
and a further enbodi ment has separations of from45 to 50 mm and al so from

108 Tt ot N S
rows, Vi eméﬂyf??gm%atﬁgﬁiﬁa&m' ﬁg'ﬂn‘?fﬂ?%gy isﬁﬁ'g& gf ﬁ'ge ﬁf‘la’tegsa,rngg"fcdﬁo 85%ﬁarar anged
of f set 2By Iseams inalselppspblentt is laor pessiple foribe volnmeollowatbthiaight bynthiedseatn t he

| ongi t udi ngheridk (5 HiRAe@ by bBEitiSHhI POIPSRPn TR PBIURMIY sliseparate MgloRssepar ati ons
of from5 to 50 M or else from8 to 25 mm although separations of from

10 to 20 mmand also from 12 to 14 nm nmay
One possibility of arranging the weld points on the thermoplates is in rows with equidis-

tant point separations of from 30 to 80 mm or eise 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 also from 12 to 14 mm, may
also be used. Moreover, pairings of the weld point separations and row separations
mentioned which are adapted to 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 weid 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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al so be used. Moreover, pairings of the weld point separations and row
separations nentioned which are adapted to the application case are al so
possi bl e. The row sepa- rations may be in a defined geonetric relationship
'to the point separation, typically +/a gf 35 the point separations or
somewhat |ower, so that there is a defined uniform expansion of the
thernopl ates in the course of the production. For predefined weld point and
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from 1400 tgq) te surface area.
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al so be sebeed &gteda gap separation of 17 mm has also been tested. 15
Bet ween the individual thernoplates of a thernoplate nodule, for exanple in
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The gap8 bét beeable thimtrodace/hakesin the atiddie nbife lsavtivrshietosherplatesgar mtishapedut , i f
required, ghhRrdfReh TRy R SRuRR B sdbdd 67 was Wi dt h when the reaction pernmits

It or the desired reac 25 tion requires it, or apparatus or cooling
t echnol ogy advant ages can be achi eved. The gaps of a thernoplate nodul e
filled w t Ahegaps helwepathe iodividluateplatee maydiave the same separptart, bub ifaaguiresk her |

for exanpl thesgipsPrhyoxsdB 8f differeAf wiPRh&LtHeGEARN RARSR br 2 ddsfed reac-
25 tion requires it, or apparatus or cooling technology advantages can be achieved.

The gaps of a thermoplate module filled with catalyst particles may be sealed with re-
spect to each other, for example sealed by welding, or else be joined together on the
process side.

30
To adjust the desired gap separation 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 offset 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
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process side. 30 To adjust the desired gap separati on when joining the

I ndi vi dual thernoplates together to forma nodule, the plates are secured
-in their position and in separation. The weld points of imediately adjacent
t her nopl ates may be opposite each other or 35 offset fromeach other. The

I nvention al so provides an apparatus for carrying out the above-described
“process, (dmaperatuer measurbment intart \jar axample ore ot mpredbermaoeldntents havibgoneen t wo
t her nopl at @ mor®@mRh&IBRENHt pdintsONgi t udi nal direction, and opens outside the
react or and whi ch encl oses a B03/ 0400APC 7 tenperature neasurenent insert,
for exanple one or nore thernoel enents having one or nore neasurenent

poi nts. Thdhehkarmeplaiascare grefengblyfdispgsey indi sposed in 5 - one or nore cuboi dal
t her nopkat e nodul es which are each formed fromtw or nore rectangul ar

thernopl ates apLanged Paldldaf ihehPoSiafe mBbEs WHH Srel BadPfelin§d Fom Wig%k N9 2
gap, - the thernoplale hodule e ong' Y y sur SuRdey

pressur e- r el edradgectangslartoermepiatemargnged nanlel toapachireiher, Wélﬁniﬁ iesh sgse
cylinder jackedavingth gds which close it at both ends and whose

| ongi t udi nal | | I ther | ates,

one or nore sea %ﬁgﬁ%@i‘eﬂﬁeqﬁﬁm%égro ﬁ%%g'&tspﬁogrh%h%f %ABI;/J%? Hraet'%fé ﬁgmg’l Id
reacti 88 ni xdgminanily gylindriedd phell. sampgisingra exindemiackes 208 doods whichgilesenbunded
by the hoods, at bbothoahds ahdwhosd iangiibdibdleaxapsalighed parsiRe fo tHeepemplatitke nodul e
havi ng one or ymr.e pytual 'y independent tenperature measurenent inserts is
equi pped preferably wth two or three, nore preferabl with three,

t enper at ur & mP88 F SRR SeRiNGpleentiArR ANANGed AN sPchoa MY that thepiud eeacian e
bei ng equi ppedixtuteh apartdam flowing thtoughabe reasor intedimpe bdaenmdedt yrrer hdadse

measur ggent i RaRMowstRelgh fHe'gaRR! &fe nodul e may be indi- vidually assessed
and nonitored. [t d

IS a nt ageoys to provide nore than one, tem perature
masur oment | R6GH NBPPEIE oty AYbR AN SromareLmutialy ditepphany Brabainfire
fail- ure of areasngimant intdertsoseeuippad eprefecably with rtwoi orsthree, reerbeprofssabdy i on i s

neverthel ess 4@hanee! @fhpelisie mébsBrdihedi #R@ntkhr ee tenperature neasur enent
Inserts are used per thernoplate nodule, it is possible to maintain safe

operation in the event of testing,
20 By virtue of each thermoplate module being equipped with in each case at least one

independent temperature measurement insert, each thermoplate module may be indi-
vidually assessed and monitored. It is advantageous to provide more than one tem-
perature measurement insert for each thermoplate module so that, in the event of fail-
ure of an individual temperature measurement insert, safe operation is nevertheless

25 ensured. When in each case three temperature measurement inserts are used per
thermoplate module, it is possible to maintain safe operation in the event of testing,
maintenance or failure of a temperature measurement insent, 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 sleeve.

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
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35

The sleeves may open outside the reactor both above and below it. In a preferred em-
bodiment, it is possible that the sleeves open both above and below the reactor. In this
case, the temperature measurement insert can be shifted continuously in the sleeve,
so that a continuous illustration of the temperature profile can be determined, not only
discrete temperature measurements. For this purpose, an individual measuring ele-
ment, but advantageously 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.

The sleeves 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 introduction from below, below the thermoplate modules. in a
particularly advantageous variant, the sleeves are provided with disconnection points in
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bodiment, it is possible that the sl eeves open both above and bel ow t he
reactor. In this case, the tenperature neasurenent insert can be shifted
-continuously in the sleeve, so that a gpntinuous illustration of the
tenperature profile can be determ ned, not only 30 discrete tenperature
measurenents. For this purpose, an individual neasuring ele- nment, but
"advant ageodisd seaatos ;rierionwhichpdre desigaead imparitidareas a cytting-ring loa clagparihgaatna -

geously havieBbr 8y ik Hedbso AN RbnSGRALR'GAERP, can be used, since the
neces- sary sh ifting path for unint errupted asurenent of the tenperature

profile is then only one nmeasurenent point separation. 35 The sleeves nmay
be conduct ditedemperatuse ynedsuamegnt insertcgenerally das taoplujalitykeft measusérsent points
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measure- nment principles such as platinumresistance thernoneters, for
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may al so b&hasdistribideg eneastGemerg mints eaybe dresmged sdquiidistantiye fout partucularly
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other in reggctdrQbgib@gli Ons having expected tenperature extremes and/ or
particularly | arge tenpera- ture gradients, and wwth a relatively |arge
separation fromeach other in the remaining reactor regions. 20 The

t enper &ur dhedemperatira measymment dvasit adysolagegushnbag from % ta 60 Glasuwmentment

poi nts, prebftaPrafefdbBMrd@ 100tO50 FRASUATEND oihﬂd Mére rﬂ‘@f’e% fbRr ehto/46rom 15

oaur emendtdssiteert BhRtsariih Hdry| P@e?%sﬁw@m 5 P54 pRRSTb AR B8 s ur ervent

i nsert has 20 neasur enent
In a preferred embodiment, the temperature measurement insert has 20 measurement

25 points and an external diameter of about 3.8 mm, so that the temperature measure-
ment insert 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 to providing an insulating element
between the lateral boundary of the gap and the sleeve, 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
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25 points and an external dianeter of about 3.8 mm so that the tenperature
nmeasure nment insert can be installed in a sleeve having an external dianeter
of 6 mMmor of 1/4 inch and an internal ,di ameter of 4 mmor of 5/32 inch. In
a further preferred enbodi nent, the tenperature neasurenent insert has 40
meas- 30 urenent points and an external dianeter of about 2.5 nm so that
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inch. 1 he™s

or of 1/8 in n-one enbodi ent, eeve whi ch encl oses the
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brof o t o ek dorey thahfie i eatied APOUE I Pearbbithe Reriiaions e MFvRor
preferred enpdae migrior of thensanmpling iube/anchisgameved fromnthe gdmpling tube aftee cabove-
descri bed si®ane riérydrasdpaResat ure neasurement, in each case one sleeve is

pro 10.,¢ided in one or nore gaps and has perforations and al so at | east one
sanpling tube for introduction into the interior of the sleeve, said

sanpling tuhR dnivBQsdd we&%ﬂm?{?ﬁﬁﬁllf& tub&! GiteferaMly havidd ah BRtefndl bnfet@Ghi on

m xture fl ows thr?% th? erf rat|o%§ in the sl'eeve [ into . the interior of
the sanpl i A° fange TomyS e 15 aMBB RafticH Ry frRD & i) My angiawal thiskngss of Riftie t he
react or ancraglymed Actordifigetosthe ementiss,dthe Slabaiad! parforationt Al.d. i arifited &-
preferably haﬁiﬁ?% an.ext ernal . dianet.er

i h . f 5 5. i
Dot ool ar WS e RRuah Sage: whien BTt Pribdipie et e i Pogirio i Ghe "
Accor di2dg troettith shapey dduwevar, préferepice dés/ givemdo frer drificas inaviag a cieulaprshapeds t o-

Yo their gdarisyhs BBERe AR draneREhli e Siokth the bl bbbl 132
havi ng a cithe saaplinghiype. is|aiso passibleuThe pedorations preaterablidpweva taialasurtasgenent
of the sl oted B &R 1 RSk Ustef@dbifbf £&hI OB Ri%, of the total jacket surface area of
the sleeve. They serve to allow the fluid reaction mixture to flow into the sleeve, and
25 thus get into the sampling tube disposed in the interior of the sleeve via the orifice
thereof. The sample taken from the sampling tube outside the reactor may be ana-
lyzed, for example, with the available plant analytical instrumentation. It is equally pos-

sible to take samples and to analyze them continuously or at certain time intervals.

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-

B03/0400APC



the sanpling tube is also possible. The perforations preferably have a total
surface area of froml1l to 50% preferably of from1l to 10% of the tota

-j acket surface area of the sleeve. Theyyserve to allow the fluid reaction
m xture to flow into the sleeve, and 25 thus get into the sanpling tube

di sposed in the interior of the sleeve via the orifice thereof. The sanple
‘taken fro | ' ; - or
exanpl ¢, il et il tafetb e e e G rdh, dEle BFLABE, ald sl |
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aut ogenous pressure of the re- action systemthrough a control val ve or
overfl ow device, or else by neans of a punp or conpressor or of a
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sl eeves ar QidirlgSietiotLidn the RRelb BhN i BRIppRAregibndfihegas fed into the

reactor in each case from above, the sleeves are advanta- geously equi pped
with perforations only in the upper region of the gap, especially up to
about t he Siripelynit istguesivlefthatShaskeldearedngblistiaridthe fleistreadion onikiyrd is fédie

upper gi g f the sl|leeye U o th Qi nt. gt l.ch the s e IS ken

¢ hF ougHB e nae s readfy Bt EFiEcas e bR 3 o Pieianiet s BRIBABN R " e
enpty regi tmoagh thhadherimeplateschirsiymstially loe fullybolls undsurebatih eonditimsconst i tute a
bypass for the reaction mxture. This is prevented by pro- viding

perforations in the sleeve only in the upper region of the gap. Simlarly,
it is possiThPeamping tuhe ¥ qrelorabhebe ponagsted) imadixed anamngr 4o tee steiewd it xt ur e

is fed 15g,,&H 8 wa@h4atRE bRficd &F tRESAMPRARPIUDE WTHBSORY. dirdBfly b alpefoRRiBh ofar ri er
t hr gu ernopl ates and partially or fully boils

S preferabl%ﬂgassed ugh the th

under PBacthoHeeenand therificasef samping tperanssienyp tyse¥eraBi v be connected in

a fixed manner to the sleeve in such a way that the orifice of the sanpling

tube is di spasfedhen preddrted embadipent, dhatsaompling tutiz0ist tispadedemethe gredforated
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embodimen face o(?fsgtalﬁpsulcﬂg wéjy t?‘\a{ ﬁ'nediiu?(P Pesa%tlor% rr}lixtur% v%gysotjioawseinto the sampling

25 tube only through one of the orifices. The orifices of the sampling tube are preferably
disposed as slots in the longitudinal direction thereof, which makes available more

room for maneuver when matching the orifices of sleeve and sampling tube.

This embodiment allows samples to be taken from a plurality of points which are dis-
30 tributed over the height of the gap by means of a single sampling tube.

In a further preferred 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 sleeve, and the fluid reaction mixture is

35 removed separately from each chamber and analyzed. The chambers may be ar-
ranged mutually adjacently or concentrically.
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sleeve in a rotatable manner and has at |east two orifices disposed over its
j acket sur- face offset in such a way that the fluid reaction m xture al ways
‘flows into the sanpling 25 tube only thygugh one of the orifices. The
orifices of the sanpling tube are preferably disposed as slots in the
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sanpling t @E‘Q't'ﬁﬂ)a"ﬁr%‘&‘f'@ma@ 3&9{"? Birthey B?r?retmrvnélf'e glgave ala different pWﬁT YS’rF Eher e
I s a di20ectopening@tthecamulind tube, tealghosttieh thedlukbreptiiongmixtuve flows th.
additionally providing a single further perforation in the sleeve at a

different point to the 20 opening of the sanpli t hr ough whi ch the
fluid reacﬁ_ hgPragess @ceordngvie the, inv Qﬁ’c@?@pz%@é‘?%{'w@ "E%‘etﬁfg‘sg’fﬁ/%'ﬁﬂsﬁn and

t he appar atknewleldgs ohtilecaghd sedution prands apd thenmal teiyeratiirashpreferabiglalaoghet | on
events andh r&&ﬁé wh%ﬁl?@ér%&uﬁf t%?then{o?égﬂ C‘i#h)éuﬁélé%atrm%r Lﬁuwa@énﬂbﬁ pikHtch is
cruci a|25f Oranga ical ms?erehtatlon aThIS aflows operatlon su%s{anhallly oser%o the ioad lPmatnotf
the catalyst; the catalyst can thus be better utilized, and damage by undesirably high
hotspot formation is at the same time prevented. In 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 adjusis 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:
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25 anal ytical instrunentation. This allows operation substantially closer to
the load limt of +the catalyst; the catalyst can thus be better utilized,
and damage by undesirably high hotspotyformation is at the sane tine
prevented. In addition, with know edge of the actual reaction events, the
catal yst activity can be configured spatially in the gap in a varying
manner, matched to the actual reaction events. This protects the catal yst,

ner, mat ched i
Favorabl y Cayiel %‘?’E‘“‘%@jﬁ‘?é@%‘*ﬁ?ag@ggﬁéﬁ%%@% Bifing 4 kP IR - peous
) C

1 zat ' Tegpenta i ibrasinal

utilization. In addf$¥% ammedating rpReiYpeta it nglivlinal fecuen. Wilthr e

uni formy, which atrossweatiopal ikustratidri indéguwretliAvity of the reactions taking

pl ace therein to be positively influenced. In 35 addition, adaptation of the
catalyst agtivity to the actual reactio vents .al lows the re- guired anmount
of heat car v ! oA Bttt Ao ariitie sthoRlin i #188% deefetialfalyfn

her ei nbel ow wi t h rlengitusinad seaion, witthooagrsectivpalitustriation ini kawre 24, gur es show:
B0O3/ 0400APC 13 Figure 1 a section froma reactor having thernopl ates having

Fong ¢ udi nbIOOLEE? S8t BSR4 SRS BlhB PRI In T Hep, flongt. 5
Fi gurel® a secti ontugdinabsggtion, witl erres-seqtipodli ixstration inFigurecifearny delad diys-

laterally, in | ongationdh FRjure8BLion, With cross-sectional illustration in
Figure 2A, Figure 3 a further enbodinent with sl eeve disposed horizontally
in the gap,_ in longi- 10 tudinal section, with cross-sectional illustration

Pe. ; [ . : .
in Figure BiAUEd o eastion;frany g futheliqrediment;wjtiy 2 sigeve bayjng pedoratianscaithn fr om
a further enbodi mesgmplinghtube,sinemgitlitirvl rgecian, f witta tcrasssseatichal dugprhiiorg it ube,
i n | onggtudinal sep@hm Wi th cross-sectional illustration in 15 Figure 4A
Figure 5 the schematic il'lustration for the installation of an inventive
sleeve in a thernoplate nodule, and 20 Figure 6 a schematic of preferred
wel d poi nt Figust 5 i bibei sohematic tilhestrationf forethef insthttation- ofpamtimentiven stelege fin gur es,
i dentical referencgopHiRaRinfodifi)@hg | dentical or corresponding features. 25
Figure 1 shows a schematic of a section froma reactor having thernoplates 1
wth internmediate gap 2 into which the fixed catal yst bed has been
i nt r od2@ edFigure & hea schemdtier ofquicferrpd aveldk poink distributicnssore thesswdface ofl thepmeed
centrally in the gmgied. and encl oses a

In the figures, identical reference numerals denote identical or corresponding features.

25 Figure 1 shows a schematic of a section from a reactor having thermoplates 1 with
intermediate gap 2 into which the fixed catalyst bed has been introduced. in the 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
sleeve 3 with thermoelement 4 disposed therein.

35 The schematic iflustration 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

BO3/0400APC



t her noel enent 4 which, by way of exanple, has 4 neasurenent points. The
sl eeve 3 and the thernoel enent 4 project out of the reactor through a

-nozzle in the reactor 30 jacket. The c{gpss-sectional illustration in Figure
1A illustrates the cylindrical geonetry of the sleeve 3 with thernoel enent
4 di sposed therein. 35 The schematic illustration in Figure 2 shows a

‘section frohe arosgaettonal itustatign frubigne 2 ildstrates thertheimopldies i sigeladingttheir gap 2
bet ween t ged iRh & HeAhftal Miuhdarg 6 a8 lalsoA¥Rylidhicall di3igdadt the sRleve RSittAL er al
boundary 6 thereiof tltg %f&’ﬁ'ﬁ ed” a, sl eei 3. h@VL ng thert el e- nent 4. Between
sl eeve 3 alf§MagIENEN 437 '3‘ B qesiong B“ez'”F AN RIPYER Un i nsul ati on

el emrent 5. 40 B03/ 0400APC 14 The cross-sectional illustration in Figure 2

LI I uz trat gsighlfeestsmewmp bétiePmatit, of| 416batidhebrh REfurthes BfbbHIRTEN YithKorizahtar al
oundary

| i i,cal ' of | ee, Wth .
Chor moe en@ifPng S 5rid d Filh vidnoRMAY b o 0 2. R vl tscenay
Fi gure 3 shwigsting yiedneope. e sdeeyediasorertaraliang 7 dhrongh whishosamplps ohithen
hor i zont al reagtisramiyure 3an Ok tekehl eeve 3 with thernoelenment 4 in a gap 2. In
the vicinity of its end projecting into the gap, the sleeve has
perforations 7, through which sanples of the reaction m xture can be taken.
10 Thel@c hEhﬁtsrslaemqltlmfgwtaﬂpw iFigue gushows 3 fengitudinalsration dhiedah selurther
t hrough a émbbdiment kadaya seeve Bamihngerforatione Vein3hevslebve Btd taketsapiises/inton t he

sleeve 3t tfh?te %ﬁ@liﬁ?%&s&i f}{eosle(%JétG%majrﬁ}ﬁinb ‘{gtgeéoﬁ pr %ﬁs %b?@f"l‘?uegffa%‘\éltép_rhe

sanpling t é)éz{ects out o e reactor e nozzle
cross-sect PeveRA e P& Rt ion in Figure 4A illustrates the embodi ment of the
sleeve 3 in cross section, with orifice 7 and sanpling tube 8. Figure 5

shows ' g5 SChRERIdsE-seltichaPRGtia®Bn fif ﬁgh?e ERARSRAE IS BRLBENRNE 6] theliddvBM ates 1
with interpediate ga s_é. @g@\ggﬁdo eﬁan&hg, a sleeve 3 Is shown and

proj ects i [tYOK 5§ ?fgp‘!‘" X SAEPIRLIAB S ates 1, in | ongitudinal
direction thereof, and which opens outside the reactor through a nozzle 9

in the reapighre § 3RHRS a sEhaHAR: & H5848n fioth Rredcesr IRflingfalRP tHekmepiatesi P ut i ons
each, ca surface section

h f f I : J I
of & ther nbh egmecie BREE 2 67 v b eRADRe; Aieve S BRLONE A pPbSIEE A 5l | o
on t he2®or pap Rthetwepn Wvaaingrmopiates i1misslongitudingal dyeghianztheteef, and witieh gpens cal

axis is il buagideahiefbactth throlted nb1Aid's ir Mbirgdttdradietiur € 6 shows a preferred
wel d point distribution having a total of 33 weld points on the surface

section shown of a o )
Figure 6 shows two preferred weld point distributions on the surface of thermoplates: in

each case, a rectangular surface section of a thermoplate 1 corresponding to five times
25 the weld point separation on the horizontal axis and five times the row separation 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.
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thernoplate 1 having five tines the weld point separation and five tines the
row sepa- ration, and the lower illustration a further preferred arrangenent
-having 25 wel d points 30 on a surface ggction of the sane di mensions.
BO3/ 0400APC 15 What is clainmed is: 1. A process for nonitoring, controlling
and/ or regulating reactions of a fluid reac- 5 tion mxture in the presence
‘of a heterogeneous particulate catalyst, in a reactor having two or nore
t her nopl at @fat Yeadmegiged vertically and parallel to each other while in
each case leaving a gap (2), the heterogeneous particul ate cata- |yst being
installed in the gaps (2) and the fluid reaction m xture being passed
t hr ough t hé. gap8 Hr@&essvibi mbnitwingr codlling landtar meguiating reactione raf adluid macr ol
and/or 40 regul 8éi pReGRNIAHRIFIESEME oPh HERIEgErRODS patitligR MtIfd, iRatrelBBF U €d
in one or nore glarFsgSZ) at gggr or ., ror 1maasur maﬁt oi nt's V%lkﬁgqar
distributed ovePag b ar gitre dpempiates, [ Tingsd Verically apd daiallel iy Becly 1 o
claim 1, wherei athehwhiteineashtdase legvinghe gap (R)dthedmterogeneols particulate cata- one or
nore gaps (2) i fscigding idthiied imtHelgddier) BRA itheflhib Feadt@RtmhRturé BEhg passay ! at i on
par anmet er and '&rdl%iﬁhm ned(%twﬁinﬁ QDI € rre(g,sur enent é)[m nts vvrln ch are
di stributed ovel YA HE9gRY (s WRISH FORRHSeS§electing &3 4, ingailaring, cenitol adol;
out t h&0processregdigtipairatpmelecong af more:iegneatures micthare measured éeore COB)
whi ch i SI di sposeidrd Bapd)@)I&torle2dr MbFé mﬁﬁfﬁemﬂhﬁ;{adﬁ?ﬁ;\ﬁlﬁcﬁ grcdigribawed dver each
case encl oses o : r surement inser aving one or nore
e eh fast e B2

measur enent poi tus according to claim3, wherein the
sleeve is arranged in the gap 25 (2) in the longitudinal direction. 5. The
appagI at USBgCCOI’ The grdcess hadomlidg ¢ cldim Whwherem thbeobipesition bﬁtheS‘lu_idl%]eaaﬁ@w di 8;1
pose -0 ; : eac
for rredl‘gf rom tm@%%@%rr'oﬂlr)éer%r glcl:J arrléjﬁag% qﬁ%ﬁ%‘%‘ﬁ? ggd%iﬁaeﬂganndegﬂh%a?ﬁ@gl to
each other whi FWP%’%@?OBM’%@%?H@ ig, dgtgpmingyl at_onenyr MREY MEAPWEReRbdul es
(10) are conpl epaihis vehich arerdistdbiiyd avarties keigetof eatiegap (®), predom nantly
.cylindrical shell (11, 12, 13), conprising a cylinder 35 jacket (11) and
hoods (12, _13) \A,hich close it at both ends and whose Iong1i0- tudinal axis is
al i gned paPal | ePNEEPRIAMSIPLEAIYEID QYN PIOFeRSACTPEANg to)claim™, ghargflengedby o a) i ng
el emreng8 (14, l1laklemve (Frwhichyisdlisposed dhthae gapy(2) & opdrs outside the reactor and

in each case encloses one temperature measurement insert (4) having one or
more measurement points.

4, The apparatus according to claim 3, wherein the sleeve is arranged in the gap
25 (2) in the longitudinal direction.
5. The apparatus according to claim 3 or 4, wherein the thermoplates (1) are dis-
posed in
30 - one or more cuboidal thermoplate modules (10) which are each formed

from two or more rectangular thermoplates (1) arranged parallel to each
other while in each case leaving a gap (2),

- the thermoplate modules (10) are completely surrounded by a pressure-
releasing, predominantly cylindrical shell (11, 12, 13), comprising a cylinder

35 jacket (11) and hoods (12, 13) which close it at both ends and whose longi-

tudinal axis is aligned parallel to the plane of the thermoplates (1),

- one or more sealing elements {14, 15) are arranged in such a way that the
fluid reaction mixture, apart from flowing through the reactor interiors
bounded by the hoods (12, 13}, only flows through the gaps (2), and
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fluid reaction mxture, apart fromflow ng through the reactor interiors
bounded by the hoods (12, 13), only flows through the gaps (2), and

BO3/ 0400APC 16 each thernopl ate nodul e ¢40) having one or nmore nutually

i ndependent tenperature nmeasurenent inserts (4) is equipped preferably with
two or three, nore preferably with three, tenperature neasurenent inserts
(4). 5 6. The appaeathithenpoplati mgdile (0Yhadingloaé s mMoreombiuaiy ¢idependdne

t t . . . _ _
oreferably a ﬁﬁ”%ﬁ%%%%ﬁ?ﬁ%#gﬁ@% ﬁlf%&%k?%%@%ﬁ@%?%?% Wil §4d or
clains 3 to 5, whelEs% M9[E PEplataby with thres, lamperaturs MEASUIRRIEE! NSRS (dhe

especi ally having an external dianeter in the range from4 to 15 nm

preferaBlygin thger QF‘atl‘lJé gg;&ghg t6OarfyTof CRirfs Y ﬁer APbein rﬂ?é ?@mﬁérgﬂ.get from

6 to 8 nm and further pr aply havi a_wa | ckness o m o]
5% ot ef o aBIPSUEMERRSSo s Bl ERsureASh TRy WISy BT o s 3
to 7, wherein tlitheghealemwentd) has one or nore disconnection points within
the reactor interior. 9. The apparatus according to any of clains 3 to 8,

wherein the measpyrenent., points of the t erafure neasuyrenent i.nsert, (4)
are arrangZd Wi t% ﬁe APPEis, E\'F@PVE%IOSW of ﬁ%ﬁ‘&r‘gf". %nw'?‘?%'f#h%@ eYe i Pref-

r eact ofOr egi ons efakly mgtadiic feke, @specalydrayingt arr extestal digmetel it ther rapge fromut ar | y

| ar ﬁe E ﬁrme_r at ;1&531 Bimad] ipPstb Bablyan thefahe frofed & 11% K E Imoré ﬁfeﬂ@ra?@m@ﬂ%t rafge f r 0 {n
each other in r ini ng rr S , [ ng to
any of ol aims 3168 6.0 ginioah Rkt dehaBpihaiiy o e BRRAEH HCSRES

t enper at ur e nmeadrementeferablygof 1mM. opens both above and bel ow t he reactor,
in such a way that the tenperature neasurenent insert (4) which is

pref er ghl y qequi | LAl St efRY ' e ' con-
ti nuougsy i8h thgngggé%/_rtg{b(s %%U{;n‘élrnﬁl}ﬁ:&hygf Qéﬁsed mggﬁrrge‘@\{ag?%ﬁzn?%hﬁ%rature
profile. 30 11.°TRerefiseanaecionpainis Withig the reasierdmei@rai ns 3 to 10, wherein
the tenperature neasurenent insert (4) has fromb5 to 60 neasurenment points,

preferablygfr OmTE%Q:tpEQ?g% a8 Eing 16 0 ! Naifns %A\E\eﬁgﬁréw mdashleniBt €

preferably fro nmeasur enen ol nts. ar at us
hccording to o RPRISIl the kemRaralure measkrement e ke auaaed Wih a relatively

20 small separation from each other in reactor regions having expected tempera-
ture extremes and/or particularly large temperature gradients, and with a rela-
tively large separation from each other in the remaining reactor regions.

10.  The apparatus according to any of claims 3 to 9, wherein the sleeve (3) which
25 encloses the temperature measurement insert (4) opens both above and below
the reactor, in such a way that the temperature measurement insert (4) which is
preferably equipped with equidistant measurement points can be shifted con-
tinuously in the sleeve (3) for uninterrupted measurement of the temperature
profile.
30
11. The apparatus according to any of claims 3 to 10, wherein the temperature
measurement insert (4) has from 5 to 60 measurement points, preferably from
10 to 50, more preferably from 15 to 40 and still more preferably from 20 to 30,
measurement points.
35
12.  The apparatus according to claim 11, wherein the temperature measurement
insert (4) has 20 measurement points and an external diameter of about
3.8 mm, and the sleeve (3) has an external diameter of 6 mm or of 1/4 inch and
an internal diameter of 4 mm or of 5/32 inch,
40

BO3/0400APC



insert (4) has 20 neasurenent points and an external dianeter of about 3.8
mm and the sleeve (3) has an external dianeter of 6 mmor of 1/4 inch and
-an internal dianmeter of 4 mmor of 5/324¢nch. 40 B03/0400APC 17 13. The
apparatus according to claim1l, wherein the tenperature neasurenment insert
(4) has 40 nmeasurenent points and an external dianeter of about 2.5 mm and
*the sl eeveiB3) he appamtisacmirdidg doretaim 1af, vihenein dne démPBdratire nudasarechenin

internal di amet gseff 43 hﬁ]@rmﬁsu?érﬁeﬂt%ts And4an @ﬂ%rrﬁ@%n?ééir_soﬁﬁﬁ&ftdi@g to

any of clains 4 to 13 rel he sl eeve .S di s- pos the gap (2)
contral Ly i -t nEGGHPRaeRYE (1P ehiexterialSiamater of Lol EBFURNGaR o any
of clains 4 to igermnahdiarseter oh@ meh ceefel/§ Bichi s di s- 10 posed at the |ateral
boundarg (6) of the gap (2). 16. The apparatus according to claim 15,
wherein an i nsulkatin enent J.s provi ded. bet n the. |l ateral undary (6)
of the gap (2 dAf “PHeAL R &' Shimg 4 TS whalSin Bp Slele JSRERLY | o
in the gap (2) pased initheaaptd)sentralin theHengiludingkdite®fion.15 nore preferably has
a square or semcircular cross section. 17. The apparatus according to any

f clai | £ I i ' ' 2
hor i zont al 15 20"k aPPas ARl S5y A king dho 13, wikRIRE el 1308 #8F 1) o
cl ai m 20 wher ei ROsgthatdbejateral Qﬂ\lnﬁéfYt(ﬁEOfdb?)a?‘&&Js defined in any of claims 3
to 16, in each case one sleeve (3) is provided in one or nore gaps (2) and

h f [ ( | t A . .
[ ﬁfr 83120?[ ghl ggfrgétékg&gﬂ.gevcg& g,‘%ﬁ 1553%&%25@1 It'ﬂt}%gt"ﬁg;ane&@&t issoorg\é'ge(lj n the
sl eeve (3) in shewesnging latgry beundary (§) pf rt'ggﬁﬁ’g?? Ffdthesslgqyed 3}, | taasleem? ough
t he perf orati ong3)(i§ preferablyeinstatied é ha)gdpn() in belixedmanney, antthe {iGveafdll i s

removedgfromt hﬁ}c';@mférgﬁlgitrﬁg% &@%eo&témﬁm‘?cr %B&fon‘?‘”d anal yzed. 19. The

apparatus according to c m 18, erein the sanpling tube (8) is con-
nected in a fixed nmanner to the sleeve (3) in such a way that an orifice of
t he 30 sanplFi ng Thalappér@jusi accdidipgotecthydif clagts$ § ooh ta 1Bewheneit theslee¥e (Bifist he

sl eeve (3). 20. di‘gggségpigqﬁ@%w@q;,ggfdjﬁg% to claim 18, wherein the sanpling
tube (8) is disposed 1n the pérforated sleeve (3) in a rotatable manner and

has two or nore orifices disposed over its jacket surface offset in such a
way t h&0 tHé. f | Aindappaeatts foncarryingeutttoe prasksmgecofdingto ¢laino2,iwhergianipladdy t ube

(8) only througlcRiethef agparatos UéfireRiSn any of claims 3 to 16, in each case one sleeve
(3) is provided in one or more gaps (2) and has perforations (7) and also at
least one sampling tube (8) for introduction into the sleeve (3), said sampling
tube being disposed in the sleeve (3) in such a way that the fluid reaction mix-

25 ture flows through the perforations (7) in the sleeve (3) into the sampling tube
(8) and is removed from the sampling tube (8) outside the reactor and analyzed.

19.  The apparatus according to claim 18, wherein the sampling tube (8) is con-
nected in a fixed manner to the sleeve (3) in such a way that an orifice of the
30 sampling tube (8) is disposed directly on a perforation (7) of the sleeve (3).

20.  The apparatus according to claim 18, wherein the sampling tube (8) is disposed
in the perforated sleeve (3) in a rotatable manner and has two or more orifices
disposed over its jacket surface offset in such a way that the fluid reaction mix-
35 ture always flows into the sampling tube (8) only through one of the orifices.

21.  The apparatus according to claim 20, wherein the orifices of the sampling tube
(8) are designed as slots in the longitudinal direction thereof.
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21. The apparatus according to claim20, wherein the orifices of the
sanpling tube (8) are designed as slots in the |ongitudinal direction

t hereof . B03/ 0400APC 18 22. The apparatyg according to any of clainms 18 to
21, wherein each sanpling tube (8) has two or nore, preferably from2 to 4,
rrut ually separate chanbers, each having an orifice into which the fluid
reaction m2g2t ur &hé Iappsratdsrawgl’rdirtg'te apgrof olaims 18 @31, (wheréin ehble sampinvetubd) , and
the fluid reac“éérhd%‘%%%éré ﬁr%fﬂ?gﬁgfr%ﬁpé‘ﬁ@he@ aﬁz\%‘é a{rﬁ ﬂé*%b pand

anal yzed. 23 T 8 accg ﬂ ers are
arranged nmu- tuSeYi 581051’ i i, which by g\é‘ﬁtr??@'gf‘lr?xmi‘bﬂ% thf‘P\‘ég"b {Pp ReHPRs
accordi ng to cl gioms {7} m)theZQee\xm(éﬂ eant thidlughreatiiorgmixiire i§ 8mdved-sepacptely
pluraligy of chagRedsthichafBet Sneshdipzele rotatable about its |ongitudinal
axis. 25. The apparatus according to any of clains 18 to 24, wherein two or
nore sam pling tubes (8) are provided and are each connected in a fixed
manner to t2Be 1TFhslappamtysajccordingitehclaimn@d, wiareintthe cbainbersearefarrangéed swnpl i ng
tube (8) is di smquagé,ﬁ@cdrlcbn@m,@cawrforat|on (7) of the sleeve (3), and
t he indivi dual sarrpllng tubes (8) open in the gap (2) each at a different
hei ght. 26. The apparatus according to claim 18, wherein the sleeve (3) is
i t sel f 18esi2dned The@pparatussangpfdingytor clvm 28pr 2&Mhe&e!prtb%§§@pmﬂ tuba dB) hadt-at i ng
an appar at us ac ey & pliehlityCof BR¥mMBErsGb absiGnetl fodbelrbtatadle aBbutas feHgitlididalt exisany of
clainms 18 to 26 into a reactor, wherein the appara- tus(es) is/are installed
fromthe sanme side of the react_or as the feed of the fluid 25 reaction

m xture. 285. Thdhpreppawiussacsardindhty ary ef dlaims2iB todfs véhenein hwo gHprarasasyes)

i s/are install ediinpfithet 18) aleUrdvidedahd afe Bhat bbndcted Atk fiXddPmiahRer BapEor in

each cgge. f1om ahaye() Aok Ul B8 el ool 4 B8 SRR ke (&) 5 Alnbeed, t e

upper region of especi a of the
gap (2). 29. Thé'rﬁ?twcct!'s% Pﬁﬁ%”@?“éﬂ (g of $ecslagta @g anghiae dndivigyal SQWEVFQA{%%s)

i s/are install eds) oped it the gapURPedoteattal diferanitiaigie. is fed into the reactor in
each case frombelow, and a heat carrier is preferably passed through the

t her nopl ates (1)r and par- 35 tially or fully evaporates under reaction
condi ti ons 26803/ @g@p@@tus according to claim 18, wherein the sleeve (3) is itself designed
20 as a sampling tube (8).

27. A process for incorporating an apparatus according to any of claims 3 to 17
and/or according to any of claims 18 to 26 into a reactor, wherein the appara-
tus(es) is/are installed from the same side of the reactor as the feed of the fiuid

25 reaction mixture.

28. The process according to claim 27, wherein the apparatus(es) is/are installed
and the fluid reaction mixture is fed into the reactor in each case from above,
and the sleeve (3) has perforations (7) only in the upper region of the gap (2),
30 especially up to about the midpoint of the gap (2).

29. The process according to claim 27, wherein the apparatus(es) isfare installed
and the fluid reaction mixture is fed into the reactor in each case from below,
and a heat carrier is preferably passed through the thermoplates (1) and par-

35 tially or fully evaporates under reaction conditions.
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