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As originally filed *159159* Moni tor| ng, control
and/or regul ation of reactions of

mxture in a reactor having i‘herm)pl at es 5 emU“m"mm"""mm'”m
Description The invention relates to a proc
gghilf%w@gd controlling and/or regulating reacti ousiso
eaction mxture in a reactor having
t hernopl ates, and also to an apparatus 10 for
Manitoring geartiiol ad/opregalatien of reactinesi af & flyid tasetien mixture in a reactor
WF&% gsul titude of reactions, especially also
arti a cfa- tion reactions, of fluid, i.e. gaseous,
I iquid or gaseous/liquid, reaction mixt ures, are

Resorptiohi ch are carried out in the presence of
het er ogeneous partl cul ate catal ysts. 15 Such reactions

@ﬁ e'&r‘nﬁ%q ﬁha{ella}{%ggj) arpésc[éergsﬁ? rﬁé@e {%ﬁ%gé@ét@gﬁg ggé{%r retgulating reactions
of e fliid degationanixieainea seaciemhaving thprmeplaigbeansliplgp do an apparatus

foeagiyigoutitay prgesat al yst tubes, into which the
het erogeneous particul ate catalyst is introduced and

t hrough which the fluid reactjon mxture is E
larRherTiRal RERRESs1eChaglesY. dhmiifde ofjreactions cesnsclaly Al ?Em&?' oxida-
tiondreaetidrisy of ifauida ilee @hseausy iliquidvdri gdseous/tiquict kemciion nivdures, are

lkrﬂfvsﬁ{ Whith 3§ caffd S&ﬁQﬁ tﬁ@b\‘&%ﬂcé ke h@@r@ééﬁ%bué Eﬁ@ula@“@atalysts

heat carrier use

S peagierare genecall exPTIRSEG iosieg i SOV reRgile. Tpoy have
hitrectoibeen \casiesl dudan tberindusirial sgdle pradonprantisdn tuhedwtiie reactors

IE)A\M Fedtiipst tlﬂlﬁéé |ﬁtbamél¢ltﬁe9h§teroﬂéﬁeétﬁi paEribeate exapang @itroduced
%ggfg\ Siotol T i RS LSIEEh nhtecs o306ed NEHTRELBACS Bhdiion which

SV n ynously
inealeasgchingpEONed @d"ﬂéhft vig aemf é@ﬁ“@f W |Cﬁt(‘€§u'8¥9é il é*ref iggymediate

§pied atwesh thy camilyshrebs. e reiat catier esedikiregudralye sadtrmelt.
interior provided with inlet and outlet I|ines and

having a | ow thickness in co n t he .sur

A% &8, altpayivey Ik ISylAR PASHDIS 3P EDEY tes e Bt LSt a4 § heat carrier
Whiebyiseprsisgd throngiBplatttype hedldensieridomenerterneiet ¢ixeltangar plates,

tt\ébq tr‘éHQHrE%Ihfé@ anaSermoPlaldy dreGidbdsubdtahthifly By mously for plate-
reaction nmedi um and of the heat carrier,

Q’B%E‘F%tltra”is%rﬁésrtl cul ar corrosion- resistant, or else

coated materials may be used. The inlet and outl et
deat easidrar pldtes arueaéfnmrpsree@mmahw gsaeatike saudtaregeachich have

%& m?é?"%??ﬂotv%e%q’ﬂﬁm ﬁlet LR&P&%@‘anW%& RIG ﬁﬁkneg@i‘?\ comparison

uent
toi thRyau[tage @rgactlier a6t Gepesally Bradyted /@gsﬂﬁgﬂ' v%gﬁa'ﬁt frgquently from
stepihatiogls. Elohvereraddpdnding &b theoarlitation easegimt pasficular on the proper-
géaopﬁf%l l)eachH ﬁﬁd@%ndtdf rfﬁé h@hﬁ Qar‘?l\éﬁpéife@faﬁ ih rba@tlcular corrosion-
SR i o srubadh e 8953, TSl ApCalhl B for e
ldag carriens @ré igguerally arhegarsat oppaséaiandsiajiheldieat exghanger plates.
ﬂ@é hé&carrics d@é@éﬁeb@@hubﬁu;t Warek) BRie DiphE® Imikipé bERSIMNTID to 75%

B Bl Po R St e 1 2R3 o B eyl y by, yhich some

imes plsp euaroralei ing. boAqngcppséﬁtpncluiSaalw pessihia fn useptber organic heat
¢rnérs haliay iadswwapeérpresdifr@iand also ionic liquids.

The use of ionic liquids as heat carriers is described in the German patent application
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
B03/0400APC IB/HKE/cd
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BO3/ 0400APC I B/ HKE/cd 2 a nonoval ent netal cation,

in particular an alkali netal cation, and also a

further cation, in particula an im dazolium cation.

Al so advant ageous are ionic |iquids which contain an

I m dazolium pyridiniumor phosphonium catio S t{we .

& Eoneyalers metal ¢atipm in partisslar ap alkali ;atal cgtion, aﬁ@@?ﬁ% utther cation,

ih QarfRiir dnrimigdzeliuracafibmt Also ativergagdouglase ionis iguidsywhich contain
: - : o) r i nt and/ or

érﬁé\ﬁldgv\%?'%’ éﬂﬁé@g%?gbﬁqﬁgﬁt %@h%gg@ﬁw\d hydraul i c

pressure plastically to form pockets. In the present

Thos teemnt thetrheplaiesis ubediin eadicalayéor heahtansiegat plates whose single,

&éﬁﬂ?fnﬁc?,frﬁéta@ lsRE&s ahél g’éiﬁk_ﬁf togbthef ! (it @idPoruef dvdids BAE are fre-

sense of the . abov efinition. Reacto f rryin
G shaned UG DTl o ORsHHe PRRiSAD il B8R, [

for exanple, fromDE-A 199 52 964. The arrangenent is

I@Qﬁg rp'tké%@ﬂt &dntéxtCikadmts hdéad lexrRdnger ﬁ@t? w\bapmnslfér'treilple_lte and ther-
00Xl i ons i,n ransferrer ates in
rgoplggecqrsﬁsecmneﬁle le%%g el‘?‘éﬁHrQn%)tz{;\Se‘?éef&\g%lﬂ.s fed at |Oone

reactor end to the reactor interior between the heat
Rea@A6isasr calfrrylﬂ'lg?étﬁ!paﬁiadoxidam_n\seﬂingtth@adnmpdqje@aia lenomumclfor example,
f?ﬂg [ﬁl’:tglﬂslgté) 522;]‘%!?4 %8%ﬂgpg%}g%ﬁtq%géé@ﬂsgbﬁa%ggg%t R 1cBARg out par-

t heat tr errer F . Cla#é 54 dﬁ\S?CH 89 mixture

tinl pyidatRns in @edaronnd NeRt transteret PlafRsdp & "eagion ' heirgad!

isded ahone @Actoe@nd o tiie rehctot miarior etwagin the &eat transferrer plates and
Rehiek i oph&Hiteondtdidl 1hasFlows adlgH He inkdralcartd pat@ between

esl gped as-thernopl ates which consist of at |east two
zlggp%?rg?gger\ﬁﬁqtgﬁ are joined together at predefined

points to formflow channels. An advant ageous
pevehopernBstdestists d furtdeseactie Having Pidiréctlidat A8n@@8yia a cooling

GPa iy ey DB sbol T, s R b b
designasa rmaplates whyieihicaasist %Ig@% t\ggsséqﬁg%l%g which are joined

fogethegat predefincapliires to fenh fliogwhannals. square cross
section, and the plate assenblies have a casing. The

encased plate as- senbly needs no, adapt.at | 0 e ,
B p R b P OB AP A 388 2 48 accorang
whied ékattexhségrearipteges which laee configuiask asihemeiates #owed through by a
gdcili'hﬂ qﬁéc{iﬁh arr@@téﬁnﬁfned 85 pRite a%ébi’ntflibgelasmg, 30 ekawple, rectangular or
et ween a e iisiaa
e T
seyakly needs b sdaptatioreor g ﬁg:uwf@qqngqjisa:@ ?ﬂdalﬁéré)’n gqpently used with
BredefinddOsiicihgs\Me e irfterior aredit dfcthe rpittidricall reactobypessesi Trg free sur-
{? &s B0 ﬂ.rtﬁefsdls#tla ¢ atrhiki&Rd ryiﬁi;caéﬁlé hd B véRBChRirior wall are
Vi ng devi ceé or removing the heat of reactl Qn whi CJI
aaverahinthe UPBPTANCHOWEY eSloRb ! e Easing; ih BHIE,AtPs, In ofder to pre-
dat thie leadtiormméd@uk 0dm ®§BasbingTithe chambersifilled with catalyst.
predom nantly cylindrical shape contains a continuous

tal yst bed, into which a plat t Fer_ i
Bt i 5 B b 58 Bl DS BABRSIE i o o
of patechest ansfarrers dsidesesibad neWQ-A Q183381 E‘@ﬁ fesciaof preglominantly

inBRcal! estapeonsehtdmBCeaof chithinoss r esRalgst obed,si titoof which a

Eﬁ?e Iftle% {.%R&E%Fi% einﬂ)edded.

DE-A 103 33 866 discloses the prevention of problems which occur as a result of de-
formations which are a consequence of high stress on one side of the thermoplates in

B03/0400APC
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BO3/ 0400APC 3 the event of an excessively high
pressure differential between the reaction m xture and
the external environment, and3al so mechani cal
stability probl ens as a result of reshap- ing under

{h %Q/ﬁf\tgcﬁramaéx |9e§§ h.g\ﬁ(]d %&an?@&nff@&%ﬂél B’gﬂﬁé\er{ e r SS&E)W rRiRture and

mee@@q;nglesrwi;g@mw, andhalsg ”?%’Q@'E“S?' qtaﬂl |t¥, aqu?eéps as a result of reshap-
ivgi uhaibi bigh tiedraal Strédsyivicheantdcour wihert theereactionhaixture is under ele-

gatga %’P&s%u@‘ oPrd¥et&d Eﬂe%g r%ua %\}:Idlﬁ aarteﬁct‘éﬁ‘?cﬁ' jal oxidations of a

or, nor er ate nodul e .
P PR RGP 0 RGPl AP B PIoNEH-E PPEELIR G BRAVS! having

t her nopl ates arranged parallel to each other while in

gac r‘bn%ac?remohaeé‘l)‘d(ﬂﬁl ndirRpleld AIbdGRE WARch atd 8achdrihetiiom two or

het er ogeneous cat a

R sl r o A ALE g oo b A Vi e oo
r eadeaving dgiangvhidisearblel filles, with theaketergenequs paricHiate saglyst and
thr Qé‘ﬂ&w&d'l@lréliyﬂ YO ALRISeadtidniniMEird) tthé Besttof pearctibly being absorbed

evaprra Egt CQI%X lch flowy ﬁ‘ﬁj&ghnﬁﬁtthé‘r Iét bhe %uss Beldast partly

whi € eases e pressure ate
nDdLﬁVéBOVatQ?nﬁﬁ‘ét‘Qsl y surrounds them and conprl ses a
cyl i nder Jacket and hoods which close it at both ends

and yj %?8 ktcqu'ldﬁ?al Q’?QHSNHI ééﬂ%@qhg%?éﬁsb% af fhelth8rmoplate

pl ane™ o al so

mor dneduigs; ﬁgngleg% tﬁe@r%n 9qrgp]r@s§a qgﬁyllgacérhjagkakﬁd hoods
t hatwtidtecibbeiiitcatrbeth a@dsaamd shosé Jangitedinalpasia isfaligned parallel to the
f ' oA &hﬁQMmbP@te%eaed 850 haviRgi or spaces bounded by

oods, only flows through the gaps. It is
accordlngly an object of the invention to provide
pr ocOrfraereningling elementcwhich gre aqrawddﬁd;pgp a way that the fluid re-
I egUdctibh AOxtuRR @bar Meroflowing throdgh trecrteactor iiterianrspagds ldunded by

are ﬁghéb‘?%‘)?' fld\ABtﬂroug;ﬁtﬁee or havi ng thernopl ates
ose in,

di sp a heterogeneous particul ate catal yst
bei ng di sposed i n gaps between the thernoplates and
las agcdrtingp chnt dbjen h they invérdionrte acdvidma meatiessforamdnitoring, control-

R@@%PQ@F F% latfnlgot‘é’b&%nts f%ﬁ@dtraﬁcttoh%lm% 3YHich are carried out in a

ordin roces for nonitor
R B N R A
beiagtdigposad xn gaps ibetwérn thecthermeplaies ardebeing dleyed farough by the

Retctibs Hediuen, amatataat tarrienfléwing 8bagh the\therendphlesar nor e
t her mopl ates arranged vertically and par aI I el to each

other while in each case | eaving 9 g
H@g@rd@gyn@og@cgﬁ has begp doynd g}ryrgpm Q5 gngontﬁcgltr}g padfor regulating
rdmtiomsf anitLid headtibnimixtueadt ithenprasehes ef helietgrogessamus particulate

tcgtraﬁ}égrh Ehrgactgiaﬂé\/md"m& r MBPPHeHRS Iﬁfegeéﬁdnﬁgd z?ﬂ?zrt@ally and parallel
or re% atb Fl%rarreter 35 on %catal ot
&?e%\r@h?re‘ffﬁ'@r mﬂca§aaﬁ|ea¥'n§r O3R 482 NEIFTPPNGRYS BRTRYR Y
taipg, insthlleahim the gapseandritees fivid meactiopomixture viising passed through the
gh 54, HeH @&nﬂﬂé‘és §eh§:tlh§'a§rﬁ nfbf‘ut@*?r@”' cBAfol eVt rdgingtidroparameter

e inven (0]

B o T 0 B hibe PR s e B HGRL ones, at one o more
maaserentent PO wiichae digttByled @vetthe height ofRACE GRps, at
one or nore 40 neasurenent points which are

icécgrﬁjne % ﬁ% iﬂ\\fgr{tiohpﬁehﬁérgtminé’,fcoﬁﬁﬁh%'regulation parameter selected

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

B03/0400APC
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BO3/ 0400APC 4 Preference is given to additionally
sel ecting the conposition of the fluid reaction m x-
ture in one or nore gaps as a4 urther nonitoring,
control and/or regulation paraneter which is

det erm ned aat one qr re nmeasurenent i nt s . .whi.c. . .

Breferenga s ven i ac{icﬁtg)ngﬂ)éﬁalﬁfztlr& hgacam%dggll_c)ﬂ ?ﬁ%? hﬁlﬂ erggc?tlon mix-
tlie¢ ér onenat imore gaps he adpeher magjtarinadrenteh anglor regutatiopparameter
Wheh ek eriged af ond8r mbRvRBAUrérhent! pomts whithtdre distributed over the

at al yst bed is of substantial inportance. This
ﬁ%pgtcé?a?%g?'ﬁ'e | ocal distribution of the tenperature,

and al so, for exanple, the nagnitude and position of
Fbﬁ%rfefdﬁtélfnﬂhéﬁcﬁl oBtHentyBratiet s@aditons Tdferehetorss rthe lnewledge of the

rofile al e . i i
Riagpeifis”180 i YBF p2tsDt BEH 5 O st fAiange, TP rifes to the
iopak dighipuion.of theiemapsatuie, and algdqlor EAMP, igdmagritude and position
&t wedympératige oRBdalmahotspbt: Eeatemperaturesprotildalengothe flow path of
R rehARNANEGum Rggﬁ%r% phiahi P $hePEorftRE Al Ir&gUIAMINCAT the reac-
vary wth trne even over prolonged periods, for 15

?bb'ﬁteé“-a change in the catalyst activity
(deactivation) also have to be controlled. On the

pﬁghﬁfig‘f t{@l@i#&&@ykﬁ?%@?d&bﬂ? thd btartappersshiii@vn foer for instance,
. re safe ra-. ti.on )

B HIRE A PR B e oS g o
pxampleeshasgeiim theseatalyetasiviiosikariyationsalsy Baysiashg Fentrolled. On
e B Srafibadiryd@tchieratapssy Atis possitielefor Examsiaatorerslee safe opera-
¥i\” t,rl)uE %@?rtg cgrqtr(gleaﬂﬁ.trﬁﬁﬁttaﬁpﬂg%%'tiHuﬂ{]oﬁéTgtiﬁge&‘é hich iO¥¥eferred in
A Bt "alfdo cooling tem perature and coglin

pach eanet RPBEYHPLE aravnsstbleen thed@pst faverp B AREEING ITedsh for exam-
pleawith wegamtind reactdri eoogioaitips Antedacthntofiw rate, butbalsaseeling tem-
Eéu%ftdr}eean‘&f ﬁ%&iﬁﬁgﬂﬁé&hﬂnoﬂréﬁhﬁﬁt. Meteb@re dddiiokhl doPEentration meas-

o s LS A D e oo
dod.clor example, ehesaction isinetigsealsa tabgsdeteratined yedascoperating condi-
ﬁgﬁéfr. E'FEJF @ké:rﬁﬁlt@ thal ddactigition ®apaviboofahe catlysatarm alslo be characterized
. es in . ' .

DR eleincelol SSncBAR, Borleb SN hb' QIR oPRRESIBONY defecily to-
gether wiski teraperatiye Rt efiRse Whichewa™: alem be Wdiizadsior afyantagrgus reaction
byntRdl At tdw be+piaducoforigtieriay ddapging do theereac@ot lead and atbcess flow
gﬁ ,a(f}re%%q%?irrﬁdrg\%trﬂérﬂto?theqatéﬂ/s?%_nfiQﬁ tHe PR EABIn.Of the

yst and o e reactor design. The inventors have
recogni zed that it is possible to determ ne the
Thajrecators baye eEogrizddthatidistiessiple toidetaraine thatemperature profile in
Y}’Laerqir%tréﬁ%ttééeﬁﬂalyétt ?\m%ﬁﬁﬁs Llirﬂée%?\ tiftfodii@Bd bigtovare gaw between two
S _qQver |

e AL, o hPRRCIaf e, W Lifbarahnd prdiialong th fow patn
eod @lsatthecparenirgen Pefiarer thheighiyiithe catalyst, d & Heconcentration
brdtile 4By EXNBEM patY, Withoutidisthitirey thequrgcddsebyf thewngesungment opera-
WRQ&H di sturbing the process by the measurenent

pera-"tion itself. 35 Wth regard to the chemni cal

reactions of a fluid reaction mxture in the presence
@¥itraregard 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
partial oxidation reactions.
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het er ogeneous particulate catalyst which can be

nmoni tored, controlled and/or regulated by the process
according to the invention, tRere are in principle no
restrictions. The reactions are preferably those of

HaRcipihal B ho bR o eSSBS Dokt AR ©

React ors havi ng therm)pl ates have al ready been
RS ﬂfe'rrh@ﬂa@b@‘f@ manbRctuned ierppaéfemblr eormaivnffest matedals, especially

{r?r%n?stgin?esgrﬁgely f§ro Efélﬁ#:@”hé\f t?‘gaﬁ'rﬁiter‘iﬂlsq nuRtHRRC. %413’ or 1.4404,

L1 144914530 0rslagu 4547 andy’ 320 bior 1oL er Floyed Bledte
or else 1.4547 and 1.4301, or fromother alloyed

%gﬁaﬁena—mﬁcm"sg ok e rh@ia? KINES uSéd fdi‘@mg%hﬁ}:iosé hﬁ‘@t Be selected be-

iR 1 AT 55 ARG SR BTYEE SN SAeD DG A 281

at 2.5 mm 10 In general two rectangul ar netal sheets

i gede‘i’élnﬁ\ﬂ) ?Hctafn@@!al‘ n{e‘i‘élgdhbe'@' d?é'jouﬁéwaﬁméur%r@tﬂdmhband end sides

g’a@'}é‘? gﬂhexmoggj?%ln?]{vhglj cgse 85‘@, %ea%e o?la‘e%l v%eﬁ? ﬂ(m.t%r a combination of
poibss ppesitle sotiheat tha SpagRewhigh ke beatigaErelds faterdispesed is sealed

bﬁ all 8ides. THesampes! thstheenbsiates (adiahtagedesly réfheveeidger efen in the
eerghjaﬁ 5@?'0@“&%&@}@%\@9&%@%& ?ﬁo r(—‘ﬁﬁ@‘f@ oﬁ‘twt%h %Vpﬁ)@)rly cooled

el ] 4ECTY G RIS LMY aAs,BeT s el 3@53?5"‘%( Gy geometric
akpansiwnd i n which catal yst has usually also been
installed, has a very |ow geonetric expansion. The

d ptgtnlyet%%gtats 5 ?0|{1ﬁ% edg{eg??efﬂ%g{t beicﬂn? ol ngnb%cfjb\%eq the rectangular
pamaqeavxncajnmmaam bgnnaction gmstrgtghteps elsg wuped %m’da'a<|> §teular roll
%girglyhﬁls? gﬁrdssm%o HSIE > hSssic forRRE Yol fldwed thralghoby the heat
t
Bt B et B oMM LA, PO S

plurality of separate regions. One possibility of
Dt dTaradbiiigpied Wekl points ba théthermpplates ss ingowa with equidis-

Ea%\{\%Bm geba‘?gtgqng'o? roﬁmgoﬁ N}W Sél8d ﬂ’Eh%toofo AP Atd8lgh separa-

Ut O 07 g b BBl A BB R mer g gpoeations o
éoboth e meandsapaframi 45te 48fminy dypiadlyt as 80esvith of fitp manufacture,

ﬁ*esﬁblﬁtrs‘éﬁhfb@ioﬁé)véw bYThp td¥Pi i Antl theSweld péisitsl df imekiiagely adjacent
ng&?e%\{eﬁ én \';\%e 8n§|8.f3cﬁﬂa§td ﬁgtgﬁro@g{eol%\a‘ega&% e%\éh L%?rahged dffset by half
i walg goinhsepasatiasn Jhe ews af thei Mtw%ﬁiﬁ rth ? F@gﬁp@f‘%'sd"edm of the
plateL Rl B b@ﬂﬂ%@hrﬁfvﬁlﬁﬁheﬁ&‘aﬁtﬂbf of fromesd do [B0imin, or else from 8 to
?gﬁ@r{waglglou p %ﬁalta? s Of f L(P?%%b n’l(}ﬁla‘#ﬁ 4150 ?r%ﬁw 12 to 14 mm, may
t Bdhe rection o ates na

algqi bt 9sechtMelepYe's epEPgs Pbm,e welds H"Bﬂ‘i %eﬂaéatéa S ARd rgw separations
elemtiofidddWhidh tade addptaaino thietapplicition axpae ate alne pobsibleoihe Gow sepa-
k% ioh iy b LdeiRed ggaﬂné@.c rQlaﬁé‘néF‘ﬁB totRY ouﬁ{ S&pPRidAS BBically % of

F%&S&E&;ﬁpg%%bhé %gﬁgrﬁﬁwéﬂéaw%lsgﬁﬁ%{%ergd @Em?%%pﬁ expansion

aphei tbamaptates inetha rcoursiesas thp proidyetion. Fﬁépieé'ﬁf'@%bwem point and row
%ﬁbérﬁ%s”ﬁ)ﬂeﬂﬁed Rurfbétedtiwisidl painey i iplate sakadd areahing is designated;
tpogsng)lglvgltueg’ G {rg '288+t0 5?56’(5 Q% é&f v&llués %m 1400 to 2600, weld points per

m? of the plate surface area. Advantageously there are 20 to 35 weld points in a rec-
tangular surface section of 5 x weld point separation by 5 x row separation.

B03/0400APC
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35 the point separations or sonmewhat |ower, so that
there is a defined uniform expansion of the

t hernopl ates in the course of ®the production. For
predefi ned wel d point and row separations, a defined

nb f. wel d_point f it )
Do BBt DRl 8B fiodoioy con
sigqratictls andl yesy fheobetwrsn B0 2a5sh 2508 MM el Rise hefwesq 500 and
foothm. Phaldhgiof the eharrplateidie alpandant sipyn theereactiors irp particular

épg)&zﬁﬁgﬁ%ger%ﬁkgﬁqf@o@h@%éctﬁq LAQ Ay Ae B4WEER B00 and 7000 mm,

nt separation by 5 x row

eqisg atveen 3GQBand M.| 6 The width of the
thernoplates is |imted substantially by manufacturing
I&%ﬂ Ua8I¥wE %F 'mo?‘% %rﬁlbh@fé% &8 ‘%n‘iﬁg;@ gak&ﬁél\’ﬁﬁﬂsé&%taﬂ ¢rom one

nm or el se twee 0Q. and 50 . The len
SO0 (91EF AIFEISBIELs EcibBor i EoR YIS i A between
ipanediataly adjacepbplatesevhiené tha nawowessfoioinss of therrlate separation, for
é)%?t’?ﬁl%c’r{bveaé‘%éd'fg# %&W@n\/\%%ﬂdm BAg of Q2 v 105t 00 mm. One
els e N and . a
i AoPrapat oa3 P bt Flin 18, G MU FEBR0LEACH 14 Jo 26 mn.
althongl frem Hnter Hemm Bay Glse be $aiRGtemh o GaR SPRAIENA O, Tgm has also
bhesiitestedl N shaftli ke gaps form ng between i medi ately

adj acent plates which, at the narrowest points of the
| ate separation, for 10 exanple, have a w dth of .

Betwigen thesingividuabthermenlates of §gﬁ?fm%'% WQ?“%SOfrﬁﬁa"tﬂlFe'” the case

plolarjedwefacatacet plates, spacers camiadditionally the nstalied tin opder imprevent

(%foﬁ!ll?ﬁ%ng rvﬂ'ﬁ@l’flflant ShatigePlate saphlafel br pbsiidA.Ord mstl theBe spacers,

e

may al so be sel ect ed. ap separation of 17 :
Sk, oioR ek o s e PRy Ao Ll S Rt e, o
eXxaanpte by atreidaobdll gearhe prwpldaointerotigneater ﬁ@mqjﬁramrgeq, fpr example,
fd:}% fb_ﬂ&b inlﬂbdlhéy meﬁhlrtﬁ@ﬁﬁ:_icﬁé efthplsatishs ispahe platescior rod-shaped
addi tion to prevent .
%%CSF%?'%H@ %Afﬁa{:egndyg%ﬁgse&g %gse' separation or

position. To install these spacers, sections of the

Thé ghppbativesn aaninbiciduainmates nfaydravetiee saroevseparation, diut, if required,

e CALS | i i b &t | i -
(P 05yl 2 1 b o o
HoriRaHERS BTEBPRENR opkg tREARAYAdANEGES fap RE achieved.

m ddl e of the sections into the plates for rod-shaped

?g@gﬁ%i?m\g iéﬁ\ﬁn{rﬁgbéit%]’@ioﬂi@@#ml@d wih d‘é@dl%aﬁfclé&ﬁrdﬁ be Haaled with re-
S5 10 Sacohgt, for i, Shated BY AidngR1 A8Y Be [oifed MiRter on the

piocees $i@R. wi dt h when the reaction pernmits it or the
desired reac- 25 tion requires it, or apparatus or

L . i
?gf%ghg?m‘g%g%{ggﬁ g?;gyr?r{l)gd'ﬁ?ﬁ?? Wr&% ﬁtlv?nﬁtﬁﬁ\/?gtglgpegﬁf@plates together
lseorm aireadyie,ine Bletes-are oskiefl n beir 2gslien fpd BLsrotR,

for exanple seal ed by wel ding, or else be joined

TRy Welibgﬁoiﬂf% StifPmeRIRS %\?La%éﬁﬁhe%@opﬁte@%é&%e bsosite each other or

desired gap separatio en joining the individual
pizsat frop eacE LY get her

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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to forma nodule, the plates are secured in their
position and in separation. The weld points of

i mredi at el y adj acent therm)pl-ét es nmay be opposite each
other or 35 offset fromeach other. The invention

al so ROV r

Qe el DRRL oM 6 bR bl naving one
Qmmqrhme@suremﬁs\é@@mt% the gap between two therm)pl at es,
preferably in |ongitudinal direction, and opens

-@‘%ttﬁé%é’?‘ﬁ s bierbfabindisyddein encl oses a  B03/ 0400APC

ure nmeasurenent 1 nsert, for exanple one or
nmor e therm)el enents having one or nore neasurenent
-poumesor fibes thlsoidal thermeplaie engsiulssewhioh arelieaph Jennadyfrom two or

?H%Orgﬁteﬁﬁglgléhb@l'eﬁﬁ&plétﬁg laffaRged Baraiel b @achvbteh whilg in each case

romtwo or nore rectangular thernoplates
arrﬁ?‘l‘@'&jaﬁﬁp'al lel to each other while in each case
1| eate thermoglats modulee arheompiplelt surravirded by grrressure-releasing, pre-

Corﬂﬂnﬁﬁﬁtbﬁ SHhdrRENstRM, Bdménsﬁ’rﬁ 8 TYlirkieh fAokesamg hogdsewhidi close it

?g%&a%ﬁﬁd%ébl 2 Id C ﬂn%F@lsngl aglgqgra{héh{]:ﬂ pgraggll fonlﬂgrplane of the

whabsermapigies,udi nal aX| s is aligned parallel to the

-IO| adte &f mbfeesediing ralampdras ass arranges iorsuchreewagdihatrige fluid reaction
erﬂ?ﬂﬁ’é &t ﬁ&&aﬁ&ﬁ 'ﬂﬂ'o%’r? 'Phea ddYor Int@hontsh@anHHU Gy the hoods,

reactiod "m X om

ovm ng through the

ure
red?,‘I'Bbfl‘O"Y%tPé?qgﬁrthS%‘gﬁw@BG by the hoods, 15 only flows
-t hreach thérdeopirte snodued havikg ohe oh @nare pmauellyniodm@qsamengaerature

onemQédeQJf\@nt”HEé‘r?é B/ edﬁlgﬁbeﬂﬁé?&hblyww b Q@hree, more preferably

rreasg\r nent | nse{y %]“Fﬁp 'gr eferably with two or

t hrWE thigs Lerpped F%B\eﬁsur PRY'&:, tenperature

measurenent inserts. 20 By virtue of each thernopl ate
Ui‘r'tluﬁ JPREBN tfstopREsS mbldlie Being agliipsés @ithtin leadts casmat least one

|{1ﬁ nr%g(Pan%O%R %rrﬂéﬂu‘?%rngﬁsiﬂém h 'tﬁ?rﬁ{oglatgﬂfblagle mgy be indi-

esse
vidually oas&@pseplt ancsmagierfe a'gé%agvatfﬁa%%.ta PNt Mg, figghene tem-
peraturpmeasurementiasent éoresach itmeyenoplate modatetsa that, i fheagwent of fail-

| ngdfleﬁ rﬁﬂﬁvkpua ten’xﬂérél{l?e meaSirerfent fHskrt, Y@ (SHerétfbn is nevertheless

erat ur neasure

Qﬂ?éife,ﬂ iv¥hen gn ng%f:ﬁﬁ?e ge tg’gpg%ﬁtﬁ? eraeaw%meﬁt mg%r&snare used per
thaseopidte evodubevpit isapassiblertm maindain reafe gpetatien iy theygeant of testing,

rﬁﬁl'hten'iah@é' Hpﬂlilﬁ‘tte%f@gmpératué rhéasRpsrhént!ifser) egpétdallglwhen the tem-
GG o o e PR e

especial |y when the tem perature signals are utilized
Thensibévaiald prefarably prictalie tubee espectaliythavdg afhexteinakbdiamieter in the

r%ngé ﬁ%ﬁr@gi Y5 Wﬁ'ﬁ %ldaﬁichlép%n'% E’@% %%}’fréﬁﬁé’nﬂﬁ frdfh 6 to 8 mm, and
foeihen @ialesably ABHIG 2 Halk HIcknESq PLABr0 Pyo o Rpfegshiy et 1 mm.

Bsaful 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
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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further preferably having a wall thickness of fromO.8
to 1.5 mm preferably of 1 nmm_ Useful materials for
the sleeve are in principle t¥e sane material s which
can be used for the thernoplates, although sleeve and

t,her nopl at d .
rarisiaray o1t S ar Byt EadtRBritle Id¥fe rdRgPB pormal roac
tiortubes intbese tibeg, ans thuwa peareseniative temperatiyia measyremeant

the case of tube bundle reactors, when tenperature

Wi 4hE érgﬂf%@(%?qeﬂ{eeng gp‘glﬁé%su@g g?@c?ﬁMB& tmbASFhG Slements

are i nSer ) | yst 0 use ecl al | .

irafeartin Wbes sanel. i hengngliicingl 88 therpa Asgults i high distortion of
B231ldiv B6cAREn Beratiire pecfiter compaved to raagtiom iubles without installed sleeves,
aAYy 'tNéf‘tEI%FE n{aﬁ%’%ﬁé@@ sF%&QI‘ sAAfihGratiGes beiRRi reb&ibn 1BESH the catalyst

reac- tion S In se_tubes,. and thus . ,
PRajO8 S8 ERq Feine SIRRYPalch R T RIS B (loge over its cross
sectioomar gpesialaarangementss ofstheesieever ibr theceadaly dbbe.ngs described in
Fgﬁﬂllﬂlbh ﬁ_@ttﬂg? rmlab Eeer5fdtdhd ﬁl@@?édrp%ii&?ﬁ%actﬁ&fﬂ&v&id thermdplates do
e | ongi tudi na ) :

apCpeRery Srclter it oo B GanabPite, i he adbdBetween e thermo
olatgsetosepasyre bademnperatuie eofilg infbricatalystkad- ed sl eeves,
and therefore necessitates special configurations of

h. ' e C .
S AL i e S
slpere mwhichcpngloses bR f9rpRerapire QRasHEM el iafedeReiip Sy Preferably in
tongitedies directiont bedweart to/thernmahaes.as descri bed in 10
DE-A 101 10 847, it has been found that, surprisingly,

act.aors having, t her | at es do ot _npecessar.i
R CH e B RS 9B BB e ALAREHEO G v, o e owo
thermohlatesomay psaferablydn raask waee PReequahper df @neerphasiment, the tem-
ipBrativ8 rfctsalamént @it i$ HishoscdrsePEamy i thegap.y to di spose
the tenperature nmeasurenent insert itself or the 15
sl eeve whi ch encl oses the tenperature nmeasurement
iTegelreduce the, §Ieg\g&, [ntqﬂ@fggpaqg\yeeprhthq taﬂrgpqg[ﬁ]?% dyis particularly advan-
tageons iwhenlihé Weermoplates dahr tevel the esameTwelddhairt aratterroénd the weld

#)rgfgtrté ?%C%Whtghmg% aPERLaF SppditeOf the sl eeve
e

ernopl ates nmay preferably in each case
be equal, i.e., in an enbodinent, the tem 20 perature
Thasigeges mayigpeeautside thegpadedbababoeed Rid balowhib lgygypreferred em-
tBEdih{HnE,ICﬁdtg ?)ﬁs&_ﬂ? tHAARY §Ieb%§oﬁdliﬁb<ﬂﬁﬁbbﬁ 4REeBelbWehe reactor. In this

er ates, it is rti v

ere e ot il VRl Sl et BRI o oo
sadhatraecantindous ustration fof the temperatiiecRreligicapde dgtermined, not only
isckAd tomperanse treeastiferiérts. sF@ethiss pamysapam irditidial enedsering ele-
r tQr vV e it ) .
7 0 SlRReut 20, Ehie, ekl P Sy avana
SB8evaly having enyigistant measuresment SgPRIFHgNS, CRBPE Hgrd, since the neces-
sanyphifiigpathrfeaminte mepited inessutenvant obthesthinperdiure profile is then only

%ﬁﬁ%é&‘égﬁé%éhtk?ingﬁ\gpéét%\/e’ so that a continuous

ustration tenperature profile can be
determ ned, not only 30 discrete tenperature _
Fhassieayeennay bearondh¢ted peaminssly throughdiheiquien reactor jacket or else

NAAS donrtatify eteniEiitd in thtregity abbwg erRUCdiIysticharged thermoplate mod-
u elst, 'oF,) lir? e 2z bpﬂtrgéit?crﬁgﬂtfronp BEIE){N? BEF&W %eqﬂgmp‘i’éte modules. In a

particularly advantageous variant, the sleeves are provided with disconnection points in
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geously havi ng equi di stant neasurenent separations,

can be used, since the neces- sary shifting path for

uni nterrupt ed neasurenment of the tenperature profile

|s then only one neasurenent point separation. 35 The
| eeves e conduc : i
SEeop [iesni 1P oS naf BHERAIL d< b BUFH-HG oP o ing con

Dhaetionege tmt Hiscassemply ig WPW@E‘S@W&PUéﬂsﬁrer nopl at e m)d

ules, or, in the case of introduction from bel ow,

g‘gle(%%é gtJrQ%éE&B e%e‘?\t "Y&%H Sq%%erdllg Has & [ﬁdhﬁ“&jﬁleé(s%ement points

ous_vari ar.e
distriboiaskeveroits &srgm 3hd hUsRW OB (R aPe HSel temperature
infdaslitententhinsbrisir ared gsefgrably imulpplet maﬂsarenmtamserts (known as

Gillidth n%rﬁn le'?rger%c?e%‘t ‘nr élpgﬁfﬁe?nesﬂe%%'ily% sig4), tté]ﬁﬁerbhu@e measure-

asse dera

FRaRL BadiuRs Shetess PANHBySa e ol bt o PBrE PTS 00 or PT-

nﬁaQUBSBBnCe treErmometeds o semicbodusiorcseasorstraay akigtile uaed. Depend-
A On QKB udel feriiSdraitiike, Olisehll SthemRoeldlfénts| arb eaP ©f aholee described in

ﬁ@éﬁ 1@% DN}E&({O?S% 88@596 eka{%‘%/ Hgfrhéel%g\gpts acc?r%mg to DIN EN

g0b8bugh al | other, especially physical, tenperature
measure- nent pri nci pl es such as plati num resi stance

ﬁgg[@gﬁ@g& ﬁneé&ﬁerﬁ%ﬁﬁ%r@rs Prﬁaé%.\bggnr%é %grr\tly, buat/ particularly
advantageoyslyfpre Bérﬁ%gﬁjj wigh a ,r@at&e % §ypa geé)a(aépﬁ rom a?rg? ther in reac-

tisrefegions hawimgedxpeetet temperatire extretmies smddhs artidodadlyi large tempera-
thdqio&%)nténgn%hh %Ne%&ﬁ&ﬁ IarBéb %&Férﬁ%l’y frSmt é/ébﬁ other in the remaining

nments according to EN 60584. The
dPRQINBYPRY neasur enent points may be arranged
equi distantly, but particularly 15 advantageously are
Wh%atgﬁlﬁgra‘ﬁ&re hméasufdraéritVitdert &dRhtageensly abs ddnf 5 atheeanbasurement

FollFe, Ardelebfi” fro Fno{ o j°8h ?\ﬁ‘esa‘s[]?ﬁ‘(ﬁé}ﬂ eo%’&%%&% BEIREE 15 to 40
greasHeament pa? wct ﬂ'"anqrerpaqfewvyr%?a éo 3@ H}Jﬁaqueg}pm PRiRis-

each other in the remaining reactor regions. 20 The

gr??'ga‘?%fgrre'& erBodRiErnt, nEﬁQtlerh 8fdre ‘é@ﬁfeﬁ%@ bkt h'é@seofrﬁé’égurement

measur enent fr m 50
Reds ARMBALXRINAL gram ﬁi@\dtg';} gﬂp(/n e Jhetl tgmggrature measure-
mess insertenain hEoinstatiechinda slleeve having ap rexfesnal Isiameétenat ©om or of 1/4

Erﬁ:h%df&?ﬁﬁr&mr&n&e dtlasmml dt & PE2fRAr ed enbodi nent,
tenperature neasurenent insert has 20 neasurenent

25 points and an external dianmeter of about 3.8 mm
imatfurthes prefepred smbodinasisthe demperature massuremant msert has 40 meas-

iupsrhévt! [ﬁiihts rand &t ertétndl anigleadt akder nBlmel aoehatr thef tefperature

enjr Aeerlj &a%% Rdiaf8d 'irpé%e‘e@e \/iﬂ eéxt%aﬂdrﬁﬁbferr of 5 mm
Jieaspesiient iSert GHn befciafish

10E Rp#/ ﬁﬂ"lﬁ‘é‘%‘ﬂ?eéﬂ?é Hla"?‘ﬂ%'pé?f 3 'ﬁé‘g"e} g?hrrgg ur ement

poi nts and an external dianeter of about 2.5 mMm so

10 8he BFl% &rﬁ{mﬁ "tA& YlcBve %%ﬁ@n@ﬁ%@& tHentﬁSFrﬁoé?é}ﬁethnay be disposed at
|ns} S eve &%1 ﬁ]ternal | els 9 g

the lateral boundary of the gap ermoplates. In order to prev nt 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-

main there and does not have to be installed and removed together with the catalyst
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or of 3/16 inch and an internal dianmeter of 3 mm or of

1/8 inch. In one enbodi nent, the sleeve which encl oses

the thernoel ement may be di spd@ed at 35 the |ateral
boundary of the gap between two therm)pl ates. In order

to prevent nea urement di stor i on feren

R i RSS i HerE Piay sk s ed LAY il ggometr, for
brample withleesquare pasenticirgudricyossfsectien.gap and t he

sl eeve, so that a representative tem perature signal

i PRHGT B, A5 Daritle 36 JsiBs 1R afove MBICH fingiéses! e temporature
geasyrenest ir\sgttam thedoamherizenigly bPWe&nftwseéBemeW?é?S dip allows the

Ehipdratufdprdiiierto b eletermindddvestheatrodsaseetibmobibeigapt al | ed
and renmoved together with the cat al yst B03/ 0400APC I

charge In this case,.  the sl eeve
s figiien Pigfeiec smbgiment b et P9Pa'¥tﬂs n &fgﬁmn fo the above-
desdribad Wemwmgstemperatmel raeasurements 4t eacgh cagenone sleeve is pro-
\Aglgh il OB or‘ thoted é’HsSé?\dF}%% ePI’oF‘atlbﬁs dh& BRS%t Iéh%t 5h@§é/rﬁpllng tube for

encl os
s S A RS 38k e
alithoasvayHbat therfioist teagtian mmrmf@mdhwgbéh@pﬁﬁﬂ@aoroﬁ/@rthe sleeve
& tife iRfetioP BEtheManling bed@idl islremavéd frbethe Baripiing e after out-

ﬂﬁqug% aggorgéggplglgké@/ent ive apparatus, in addition to

sl eeve having tenperature
nmeasurenent, in each case one sleeve is pro- 10 vided

Llﬁgér eg% gsgn%#sq;é}%%waaogegﬁi?: tlﬂﬁ bWﬁa\ﬁrﬁjafi‘l E@rﬁeﬂ diameter in
ithet @nge froof 5 tdh5 gingan @art@aladfrgmnﬁptq ngrlmuk?é\dkﬁeWﬁkb thickness of pref-
@PW?% Wéﬁgrdm@ tostﬁg BRnhGY, th@%ﬁeetvgehafs' bérﬁ)rét%@t 1.8 orifices to-

m xt'ur og{g‘ perforations In I
ward thenieartiprespase, which r?ée %ﬁﬁwmg not prstrigied with rr@sa&feléa their geo-
frﬁé?m EﬁHbeS @-IBWe'vélg p?éibl%n@é ‘isﬁ{;lv@m“to tHed ehdiced Ghalmg(ét @ll"cumd;hape In

Panlctiap s igr e St grianbemet 130 Gt B RRgRiqi arecton o

trengamplingmubetis dldo pogsible. Prae pedodationd prefierablychave antgtal surface

P& oBRKNGSR &y B f£dm 1e{oa¥6‘% d tﬁ@totépﬁeﬁéi'sﬂﬁace area of
Ao G fm, PlRrdtly 8

ventton, eeve has rforations, i
tha sleevss They seavedtor allewr T@&dluid)fﬁ@b% @'XtWi‘ﬁ terflow inte H‘e sleeve, and

us"GetAht® lﬂ@t sdnﬁﬂh@'tﬁﬁ@@ls‘ﬂbééh irﬁﬂn’hf itdrior onehe si@ede 26 the orifice
nmetric_sha pref erer

bereofc dke I"r‘émﬂlfgtaé‘e&ff%lt%? Sg'iﬁ‘a br% &ﬁgﬁ?ltéﬁlrﬁ?&or may be ana-
ﬁ}z@ﬁ -fot &earﬁ;btamutwwmra\aﬂam plme ahalynica'll mstranehtatiom It iseequally pos-

SIS S5t 2571 B SRR L W

surface area of from1l to 50% preferably of froml

‘I’ﬁ Jv\ﬁt%ara%?l b fhel &nfied F fe@oc?y e &t nol@ﬁressure of the re-

eeve serve to a f|UId reac mxtu

aetiqn %@tqﬂhﬂﬁot'%aé?loéfé‘&'é’a'@rﬂf overiion evics, O lsg yymeans of a pump

%ﬁﬁ@hiﬁrﬁgsdrlﬂi f dlrédﬂé’t@ﬂd]ebﬁbr til vhichtcaisk Gtie Qim;blb enadf Remoduced into
e or

f
& i insseispheserars 0 eBB oM IRE Seyalebagie retative to
ther atevospimdre, Prgférandenis givemi tb dohtzolpaitite anadytigali syatem, into which the

LR blUETILRLLEY at dnstaht PEsRlItoRfTaase 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-
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sible to take sanples and to anal yze them conti nuously

or at certain tinme intervals. 30 The wthdrawal of the

sanpl es may be effected by t d aut ogenous pressure of

the re- action systemthrough a control valve or

overfl ow device, or else by neans of a gun’p or ]

layrpmalsexientohe installatiaf raan%se yp@icalby from gbqys embelew,candibe instal-

Iﬁﬁ’émisgﬁgﬁ)’adﬂ?frbﬁlttﬁ@%ﬁﬁﬁed&?é‘bptheareﬁ&t%? ‘é@tﬁ@?’éé&gof the fluid reaction
eric pressure or else reduced or el evated

fBP‘B%%ure relative to the atnosphere. Preference is

given to controlling the analytical system into which

e BotRe s kBB BPetPrnary aiplBl it o reacton
raixtuoel iisrded intd e peadton mt eaths bassy foms ablowep dise dlaenes fage advanta-
gﬁo[& &%g;wpglah fymtp éﬁn‘oﬁlﬁhﬁs Bﬁng%‘ﬁh% Er r Jlg\ &%Hgﬁéﬁ yes%@cnally up to

aspet theovidpant herepf.sYivge theﬁammg tnbe qx{fﬁﬂdﬁmn!yt'néfﬁﬁ H\%Bﬁf region of

th@ SRS iupab e Bblﬁﬂbﬁbﬂﬁﬁ 1Y saHpIevs taﬁk’éﬁ tﬁﬂé@gh isd aifice for the pur-
latign is preferab romthe sane fher

Reperl dolerining 1 RGMPOSGT. e eTP B ool e slegve HepRRs below

WO dthermite iconstitits fa tty_@hbs fdiehe k@eﬂ@s rrﬁxtEreL Mhisds beavented by pro-
eactor in

he fluid. '
i e i Ho'® LI Gne DpudebBh s biFede Goovs
equi pped with perforations only in the upper region of

%hﬁagﬁ 'is 58&9&{5 Mt ¥he”ﬂeé\%s a?g’gﬂﬁallkp %nfptﬁi@ |8treawﬂ8ﬁ Bdkture is fed

integthe rse@ﬁtor iFARC|caE® &oppbelew ard Hst %eheat cmneér'ﬁ oteterably passed
HhAiRh e thelkMatet Rha peRiallyer Ny bbikeurider rdadgorPtdnditidns.

pose of determining its conposition, the enpty region

of the sleeve disposed below it vvoul d ot herw se

TN samplinigetube hypy peeférablyt tee comactadoin arifixed meannéhits thes sleeve in

cﬁv ev%f F‘ﬁp Yheoérglrce rog ﬂ%é‘&a,@ﬁ an; ﬁé@% iggd?éggsr%d ltdgrg?ty &f%‘ %F goration of
tpe sisilsb,anchhe offfiesssif samplngaiube ing sisieve thLsrayeriig 11 Ui d

reaction mxture is fed 15 into the reactor in each
1638 QurtteP IBréretred, endbtdiirh &t thie Badplingatubiecis dispdseefie rtadlperforated

@?':\&eiﬁ a rBFHtQ:Hg gnatnlﬂgr 5&? Eggr)] QJ I@L%St}/vﬁ'bqlflg ﬁlb&géeﬁ ‘er its jacket sur-

reac
ing@eisaiyn puatt 8 ayitatiBe SHiEReIon ML AIWAYS T aio thg sampling
tube onlyethrorigh ronesai dhe arifiees. Thetorifites ofrthé isampbing tube are preferably

h&% LigRein t?ledibﬁ Rﬁﬁ'@l @'iré@dbtnl the%bf awﬁ%hfrﬁél?éé QVhIIQBIe more

eeve es of sa
rgp@ef%maﬂ%vewgﬁng& g lciien o S A it
enbodi ment, the sanpling tube is disposed in the
ﬂﬂé bAibBtRtNt BIGRY Sarhples t6 BbahkéH ﬁorﬁ&aﬂ PrFaligNef peiftsakhich are dis-

pRBh 908 lghESing oBREY FloeRe R aclrbie Bt s, e

always flows into the sanpling 25 tube only through
ianefuethert prefeprediviagiant, eddtesampifinigaaise has ahleastawo| prederablpdrom two

tgrfgur ﬁ{u%ﬂ?géeﬁara@'c% Wﬁﬁ:@ﬁs @ﬁ?( hémr\?;;aérqot{t% ihfoNahiLH Heitfid reaction

rogm
e AW SRouIh i ASRrAoNy @'Be lgavecaad e Uyid doeetigndnixure is
reanoped sgparabdy fibm saemivhdmbenandl dralyzed aifpé eshambelse may be ar-

ﬁﬁtﬁmﬁf Y adjabatiddr b¥n@ntiaipt s which are dis- 30
tr ute over the height of the gap by neans of a
single sanpling tube. In a further preferred variant,
each sanpling tube has at |east two, preferably from

two
B03/0400APC
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to four, nutually separate chanbers, each having an

orifice into which the fluid reaction mxture flows

through the perforations of tie sleeve, and the fluid

reaction mxture is 35 renoved separately from each

chanber and anal yzed. The chanbers may be ar- ranged

e frametiomel aeert morecseparie shampersl in yhe sappingupegincpeases the

AlrBb&rQsf MRédsaferfént ipdinto bt WRICA saRfpidsbiethe TRIDRIastio miXigre can be
ling tubes increases the nunber of neasurenent

pornts at which sanples of the fluid reaction m xture

can be taken. 5 Particular preference is given to the

Rattiodlampreferenmcens ighienao skevpinbodintenbin which acsanticg tubd is provided

@itrplalbﬁﬁéllt)% Xkﬁ{arﬁdé‘?& BRE & a’%i&ﬂiohgueﬁ&lgbééeaﬁﬁ | StafHiP3RRer about its

I n ,adgjﬂoaia .abl e nner about | on?ltu i nal axIs.

IpRgitu B¥iE: thipalawsqiioLr morer eiasrRlY fouliy mutvatly, aifge) slots for each

cHanser teredeaive the i heactibmmidure to be disposed, hie which case the fluid

feBBGdn ARIUTE bWs ftd BadlecRinRA RFaysiif cabh ERsERPSughthly one orifice.

Thid ipalip et oMol hAiULE @Jeom Be? P measirefealbants for thY Bomposi-

S 8TPRIMSLL 'IPLGIRagRS ediiRsy Pf MEasUrefoRtpd P

e dneriyid reantion grixtiiecr eases t he nunber of measurenent

poi nts for the conposi- tion of the fluid reaction

IW & htngr *e?er?ec{ 8&58&%&{,% rorr(?'r‘fio & @%ﬁfgliﬂg%best%?g p%vided and are
noT € sarrB I ng tubes are’provi ded and ar €ac i
Rashriorpested in g fixpd wnﬁﬁhg’e‘f‘etséﬁeﬁ’ﬁ dn shieieaavayrthal e agifice of each
smryplhb&hb:g !iredispj:éédC@rezily @ncd pegﬁreﬁieﬁgif}:h@ steéebe, ad the individual
niin | Selih YhePGarPe G 41 AtbRRt Alight) RiovddveY Gt is A possible
ﬁ%&'g&féhﬁﬁé@ﬁgﬁ |nlg tU%?i,%go en i n t[E R “at

d'f? aE eacn a
1 /8 itHbg BY pray u@@g rfgfiafions gnly at the
raints iag whieht theresis @edirect cemiection with mepth ngse ame sémpling tube, and

addmiondiysroRigd Shéiensrieperidfatibh h theQiddve ata diféreRt point to the
t here connect,

d t Wt h o h )
SRl s 100 Sl dE Wl e RGrefihe .
further perforation in the sleeve at a different point
Tite prloeessAtcopdiy twothefinddmtios and thengppatis thily Mard pokdisie precise
ﬁ%@\/lé&&g'o‘# tﬁ&%&élqgamo)ﬁtweﬁtsféngiv@ﬁ'r@al tJH?e@E&Q%ﬁJ?eferablly also the
according to the | nvention and e apparatus thus nake
tﬁB‘Qﬁ%ﬂ%g’ﬂ"v%ﬁwc'% HS e beferdlf intanimple mannercdiilizing available plant
anatytital isstoimdmdatioaalThis eripes aperaten sphsthmtiadp closal oathe ead fimit of
HE AL 16 ol YRR S Sl o il ot
TR! SRS 16 3¢ e iR, BreyBaied, bR sl S of the
agtust seaction eMentsothd dattalyst agfivitytdae keacenfiguted spatially in the gap in a
VaRiRd iahn6R indténe tBahd ki@l rdaktiont &eshts.aTHis gﬂﬂ@cﬂ@ th catalyst, es-

1 . ¢ . . : : .
AR5 5 L ol P, 3985kt o oA by scsts s
agind fer thedaerqssh oblpagersor mere aéa@rétaggqusa&wa%lony can be
configured spatially in the gap in a varying nmanner,

IFRLEMES the ré&lﬁo@&gb@ oﬁeﬁ'gfipisﬁpﬁtﬁyﬁﬂewﬁnooryu}ﬁgﬁﬁnlg{ \Fif/il:ﬁ allows the

t he catal yst, ecCl Jore t ,
QT SElRF ViR, P e reaplPnsHAkng aser oI PoRasvelY influenced. In
agigiting, adaptatioa qf Uing ogtalysbéctivioy trethecactnal reactidnaaveatyeaiows the re-
diiirbd bARUNCS hehficatHEY thibRMtedidad, r eact or can be oper at ed
substantially nore uniformy, which allows the

overall selectivity of the reactions taking place

Tihednvegintion is illustriatash in idetaiherainbalew with reference to a drawing.

The individual figures show:

B03/0400APC
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35 addition, adaptation of the catalyst activity to

the actual reaction events allows the re- quired

amount of heat carrier to be ¥duced. The invention is
illustrated in detail hereinbelowwith reference to a

draw ng. 40 The individual figures show BO03/0400APC

13 Figure 1 a section froma reactor having

Figurenbp| atsestiamiiong seastaithaxingythaimepiates h§weexﬁecwfa"v disposed
accommodgibevid far ddeemmuelating at thermodlemght, Udilongitudinal section, with

section, cr%é gf}"tﬁhgﬁ@&&%ﬁ ﬁpﬁl %Hﬁl IAust ration in Figure

1A, 5 Figure a section a further enbodi nent

with sl eeve di sposed laterally, in 1ongitudinal

Bigutd 2n, a \settiore thoaugghsa drithen almbddirentrwith sleeven dispgsacelaterally, in
2A, Fi gubﬁglﬁjdﬁhdﬁ Bﬁétfbﬁr wﬁl‘f"@r‘b@é-@@&fon\ﬂl ﬁlﬁbt?dtl@ﬁ%?ﬁﬁumed

hori zontal Ty 1'n e gap, in longi- tudi nal Section,

with cross-sectional illustration i n F| gure 3A and

Bigues 3 i & Further emipodiorent withisipgve disRosed horizonirlly ik et gapy in longi-
from a fibinaeseciBhORitHTERdEs Beétlonal iglirNien Fighee 3A and detail illus-
perf or at ns a?d sggpl i ng tube, in |ongitudinal

sectlon r0¥% 8ectional illustration in 15

Fi gure 4A, Figure 5 the schematic illustration for the
Fiygitend | a4 is@ttiodf frath al farBeH érvisodiertweith a sieeve ihaving plesfbormtions and

nodul e, E@t fib8YSE 1 Lécﬁﬁclﬂ %@:‘ilbﬁ ?/fth Wr@gseéécgpré%(@g&traﬁon in

point dis I'ons on surface of therno-
In the fF@HF%@% |dent|cal reference numeral s denote
i dentical or corresponding features. 25 Figure 1

ﬁ s a t?l‘éh%HdECQﬁus%aii&?%rofhef fngfé‘llétldneaﬁhﬁrlnmlk/él%leeve in a
er mop internmediate gap 2 into which the

f| xed caﬁ‘tgﬁrﬁg‘?atgéﬂo%‘% aﬁ‘gen i ntroduced. In the pre-

ferred enbodi nent shown, a sleeve 3 is disposed

F@ﬂﬁé gl ! é{ sbﬁerhaﬁt We&n@ﬂ@v@@ pbis eRstributibmeonaed siirkite of thermo-
whi ch élgy%y exanpl e, has 4 measurenent points.
" and

The sI ee the thernoel enent 4 project out of

the reactor through a nozzle in the reactor 30

jreks gigurehidesticas ef@rende ouradrals demste idential omcdriegpordiigeatures.
illustrates the cyl i ndri cal geonetry of the sl eeve 3

wi t h t her noel enent s posed frher ein

kBt W12 sereracon 3 SOl ram s RIS bVl tegpoplates 1 with
intermediateegap @r infonwhiol dfie umch@ataly@ﬁ best basheen imtrodeced. In the pre-

fR@dUMmsdirme 3P own PLEMERN3 s \ispdrRteRtralyan thd a2 ahe encloses a

ipdPiind Y B9 g Pyh g e g oo
and itha hesmoelement 4praiest put ef tie r@@gwéglaryugh a RRzzgm Y the reactor
jagk@r ovi ded an insulation elenment 5.

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

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.

B0O3/0400APC
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40 BO3/0400APC 14 The cross-sectional illustration in
Figure 2 illustrates the thernoplates 1, including
their securing to the |ateral4boundary 6, and al so
the cylindrical design of the sleeve 3 with

ernoel enent . 4 and formfitti ' . . ,
FhE bRt paraneL fhufieh HPers i I
seasing ito thef lataralpoundan & ag thewylingrical dRsign,efning|sleeve 3 with
fefrabgemBnt 4 and forpHikgedesigni dfithd ineulatied elsment 8 i n a

gap 2. In the vicinity of its end projecting into the
g_ap, the sl eeve has perforations 7, thr oug_{g)@#wi ch . )

igkifs 8 shewsta schareatict 9foh sastionuieM cfirher eHboRMmeNy wikghorizontal
schsgoriont of bl skedviead inith therneietpument 44 ishepygsp 2. In the vicinity of its end

0L i ti .

P e 585 8Ty B p AU IR BT s o e
fescliok@AURSPBOCIHES t he sanpling tubes 8. The sl eeve
3 with sanpling tubes 8 projects out of the reactor

PRy aBRbhAtR MosFdtien 9n Fldurd Esidvis & -168gifudmankection through a further

i | i il us i .
bRt bl § SoEHE S oA Fnk e 306 Rl Lampis mo
thengsimmigg ttuers 8. ThA glaee 8 withosamrlingtHeem B rkoigets put of the reactor

B&indake ho£de @ react or having paral lel thermoplates 1
wth internmedi ate gaps 2. By way of exanple, a sleeve

3 is shown and projects into a_ 20 gap 2 between t
The ﬁfﬁ§§1saefé§1ahi,"8$trﬁjlﬁpa iy FayeR ﬂéﬂ"%ﬁfﬁgeétpth% ﬁ"ﬁwgev*éedﬁ ,O%S'ee"e 3
inhdrods seetms, withudrifice @ dnidesampliog tubetir ough a nozzle 9 in
the reactor jacket. Figure 6 shows two preferred weld

oint _djstributions on the syrface of thernppla -
Biure 5 5haws 3 healinl 2 odioh ierh Adetp LIRS Beralsl thertbpiates
witk intepiextiate Daps 2r By paydf ryamplef, ipvaleeviendis shomvn and pisjegts into a
EQﬂ) PthehRBE fd Hermbplafee 1) longRidihalatiiestietheteof cad Which opens
|

VEidert, RER: b BReHF P ERUOTERL © o 6 chows

a preferred weld point distribution having a total of
Biguves engwes tricsprefertddavelt pbiat dissidatiorsorsthewarfate af thermoplates: in
L& anpl Qﬁ'e?ctgnod]@éf'sﬂg?éé ¥<§cti5hr5?§ idtopRtd1 Beﬂré‘érPonding to five times
se an rve tinmes the ro t an

o
parati on se

( , W - rati ,
theeweldpopnt isepgrafion on Jhe Jofizantalaxis,? five B’&%?’P%F@% fgpgration on
trewemipaPaxisws itlustated. SThelgppenillastsationde Eigiee Bishawsfa prigterred weld
S&REdRirBBisH Aaving ROt 4P BARLeld oitbdh the sukfateredction shown of a

progess, for. nitorl ntrollj . L )
AeBpaeieny g Frs s i wid gl b 888 BB fve times the row sepa
rationhendpihedewerdilustration atferthyrelgred gaangemenithaving 25 weld points
eRbalupfate sédliod of BreGiafie difhansiogs.t wo or nore
thernoplates (1) arranged vertically and parallel to
each other while in each case leaving a gap (2), the
het er ogeneous particul ate cata- |yst being installed
in the gaps (2) and the fluid reaction m xture being
passed

B03/0400APC
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t hrough the gaps (2), which conprises selecting as a
nmoni toring, control and/or 10 regul ati on paraneter one
or nore tenperatures which ar®¥® neasured in one or

nore gaps (2), at one or nore measurenent points which
are distributed over the height of each gap (2). 2.
The process according to claiml1, wherein the
Whablssiaimedisof the fluid reaction 15 mixture in one
or nore gaps (2) is selected as a further nonitoring,

1|:ont rR'proc%@Q/f(S’rrmSI’ﬁQ)'r’il'\gt édﬁﬂoﬂﬁ%%ﬁafo? vﬁ_flﬁ%mg‘?egﬂoﬁ&@f B6fhid reac-

one or_ nore neasu

i 5t rSRDEBIB P RED gh? hswer%%ﬁouﬁaafc@y'at%atwt in a reactor
appar ledvirgy vy oca'ro'rgltmrgmmptatetme)parcanged vadically iand pacallel to each

g: 2' gaétée \ﬁﬁlf’er iﬂcéa%ﬁ'cé éjlé%gwg eﬁ%%eﬁé’ﬂ)?%\iﬁd@g dgﬁlculate cata-
andIO '”é?:’s'g‘?p 85:5 3}&,@?' tfﬁ«?t‘éloﬁéglgﬁ.\ree ing passed

[ nserlhrqug}\ thavgaps) (D nehioln compn@smﬁim!mgmem mpoitating, cantrol and/or
The ai’lé@élﬁﬁér#’ al%ﬁféi’éldcbrf&ort rﬁoﬁe' RilPe ?atur‘éﬁ‘i‘:ﬂﬁékﬂa@@eéé@@d ¢h one or

i's ar r ange e

di rec:'f’f‘)c?ng"’méS &ﬁ‘hgel 5‘% ci}lrrg?r& é%sur g't]} 4 hg‘#hmé%aé'sma?ted over
wher efhg height ptrachgePd®es (1) are d| s- posed in 30 -

one or nore cuboi dal thernoplate nodul es (10) which

her eﬁ@ﬂqplfo%gge%cown‘?@ot &% inPY, NR%rg‘nrtﬁgtcﬁﬁl%UglﬂBn of the fluid reaction

at es

whi | em|xppr@dg Wn@a%rem@agﬁi’@ (2 léa%e??cﬁgé) as g fiuther monltorlng, control
t her napl/at regoiation @ara(idgr ane: i detetreined yat samer @rumdeed megsurement

a_Pr egsis GunidrPars YlitiitePoRA AHE nagﬁtlaf eB¥h basl[9) Eé cal shel |
(11, 12, 13 conprising a cylin 35 Jacket (11)

and hoods (12 13) which close it at both ends and

9hos eAn apiearatusiiol aslyingxqus thespracesgrasgorsinga|cdimt 1o chargcterized by
pl ane; gleeld 3)tviHiEHR Riisposed (nlthe gapqRpakd oﬁ@fs%tﬁ@@é tHeOreactor and

& el ch bhso BRbOBLE R Ee%g&[‘?gﬁpwm% &»eﬁ\ew 35%5%@. one or

regction X
react’@Pfei 'ﬁ?éfiqrém§"tﬂ%'ﬂﬁded by the hoods (12 13) only
flows through the gaps (2), and B03/0400APC 16 each

4 her rpp n&argﬁ’:g lé'c@or{iﬂ'@)to RPN vﬂ{é‘?euﬂrthéTQI(eSVéT}ét %d@éd in the gap

|ndepende erature measurement inserts
equi pgetd BPé‘?’@l’t P?’q}\ﬁef’ﬁ'?rl*wo or three, nore

preferably with three, tenperature neasurenent inserts

£§4) . PhappdistudRRasraingSto fHArFIong, Wﬁbramn@fth&h@prﬁe@sn are dis-
to 6, vvhﬁr ein the tenperature neasurenent insert

is a M Ie measurenent insert, preferably a nul -
tithernoel enent. 7. The apparatus according to any of
cl ai s Zorfedob motb @ubbitialt thersbmateembsulas (1 whith 26 adalcli formed

|mr31t ?Llel “Trénlf %’P &Srﬂﬁr“e' l%lc{a%gnﬁy 'tﬁ@m%Bla?é%t Flr)r.%ﬁ anﬂb@'ﬁ%‘ﬁﬂél 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
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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to 15 nmm preferably in the range from6 to 10 mm
nore preferably in the range from6 to 8 nm and
further preferably having a w8 | thickness of fromoO.8
to 1.5 mm preferably of 1 nm 15 8. The apparatus

accor di Qe%ch C{héw ?Jte d(?ds e’ {1?03 CI'[élvo H éMbe BF 'n{bré Fﬁutﬁél&ﬁi\ﬁ&ependent

(3) has one
react or tempeﬁttﬁp mgasumeeraﬁpﬁ?réﬁ (A 'ﬁc%%‘fmeﬁgc”ﬁ@r%\t?%“tb‘h two or
cl ai ms 3hiee, More\prefealsly with thireastemperitre rpeasuremendt indeets (4).
tenperature neasurenent insert (4) are arranged with a
rel atjvel 20 smal | se aratign fromeach ot her |n

G-oactBle AERATBINS EROIIRS &390k A PIFERpR1G G uMReTEY fNeytsmperature
and/ onegsareément inséry (#aisge mdtipermeasuwsenenidinsatts prefgrably a mul-
Wt h iihdrRlodrentdnyel y | arge separation from each other

in the remai ning reactor regions. 10. The apparat us
according to any of clains 3 to 9, wherein the sl eeve
1.3) whiecappapsus actasdieg te laay b slsimatue &, whestin dieepleeve is a pref-
i nsefdralﬂﬂr)né!ﬂﬁ@ﬁlbb%&pe%MV aaving ahelx@maltdieméeten it Be rande from 4

\?\Elcghtgné@(m %Ferétﬂ? int fRETSA tfggrﬁ 6@%6%8”58{ ﬂn%?e%ﬂily {rithe range

meas Jrsénio %m%t@%faﬁherep@rﬁrwlwawﬁ a waﬂdweme;ﬁsm from 0.8 to
t he si.2ene fraferdoly ofuninnt.er r upt ed neasur enent of the
tenperature profile. 30 11. The apparatus accordi ng

to a of clains 3 to erein, th ure

e e AnvaratS Bsorqing oy HEAIE 315 76 b RERIA Becighte (3) hes one
poi nta magre eissoaidopion poits Within thaa‘eactnomterpr ef erably

from1l5 to 40 and still nore preferably from 20 to 30,

2, T d
E¥ar nirernadtl oPorg & any OF GRRRE S AR i surement
(4) Heinteof ihedsmperatie eASNIAMednsant @ e Asanandawih a relatively
of alumill sepatation froam @atih et el dreveac(os)redions haviay tekperteéd tempera-

i ana &y el i)y Bk ipprdls BBl ans wip a roe
13. THelYApgacapeialion FBMAasH ofhsr &) e emaining/easionragins.

terrperature measurenent insert (4) has 40 neasurenent

A hleng'lsne u§)éE@d'r8|ﬁ eg LA @fém‘g SQQ@URNhgrén tHBTéleésﬂad(B) which
'S SRR P o ek SHorL ) 586 b sboys gnd below

i nch.thg repsv.torTn@uab gavay that the denperatyre measyresient ingerd4ywhich is
to 13refeb®hckuipper fiteaGRidisianti ieaiuBement points can be shifted con-

tinuously in the sleeve (3) for uninterrupted measurement of the temperature
profile.

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.

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.
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posed in the gap (2) centrally in the |ongitudinal
direction. 15. The apparatus according to any of
claims 4 to 13, wherein the sl®keve (3) is dis- 10
posed at the | ateral boundary (6) of the gap (2). 16.

Theul O pepatpuhareorr e A1 haBmILH Rrhedfue,measursmen

boundeseyt (4)hast 4@ meaguemen) paints ane agl exesal dipmetareof about 2.5
sl eevigm, G tHessisvel (8] &Y an bxteinal biashetdt of Benpiap of 3)16iifch and an

a fi Xﬁ@&ﬁ“?@‘ etera&%rﬁﬁeorﬁlf‘?%vﬁcﬁg) 15 nore preferably

has a of sem circular cross section. 17. The
apparatus according to any of claims 3 or 5 to 13,

wher eThe dpprratus aveordidy to any of daiaseditd 13,tviteergiaphd keve (3) is dis-
hor i EQ'A #re Ofaﬁ ééfcedﬁ%llf‘mgé ‘T’&mﬁuéuﬂél fidkfiof.ng out the

pr oc s accor erein, in addi- tion
to the apparatus defined in any of clains 3 to 16, in
Each Tressppanatus heeording (@ any sf gains 41&x13,iwheneindine sleees (3) is dis-

gaps ;(o%)e?%%eh%ré?%b&.%ﬁ GLER daa@@si al so at | east

one sanpling tube for i'ntroduction into the sl eeve

(3), said sanpling tube bei ng disposed in the sleeve

18) iThesapparatuspagcarding te plain 18 whereiscan BRuUlating olsmept is provided
f | owshepssr e Ibfé?alﬂﬁfuﬁ@é Spamré?gap 2)tahd the sRieee (B) the sleeve

Lo BN SRR @SQW@ | ol 1y & 9B GfbolEP Bk e sieove ()

reactor and ana
19. Thereayspler Sa%éwajmgseralcwdamrmss S%ﬂ@f‘el n the

sanpling tube (8) is con nected in a fixed manner to

{j& .o rﬁﬁe%ﬁ)a('%hgﬁoggﬁ t@aﬁ‘?}ffocgégﬁ d@?re ;‘é:t 33 gﬂ'\égémttﬁ@sleeve
perfoq sgH in the @’EPB@B% (3). 20. The apparat us
according to claim18, wherein the sanpling tube (8)

185t d'&rglgﬁ%i‘atub'?ortd&ﬁyfh rcfu@f@;ﬁ@céés%%ﬁ@rd(r@to'clhuﬂz wherein, in addi-
rotatable

i spdbRgo 0 ppporatuetps LG BB SIS 16,8 Basn gaspgne sieeve
t hat @hés prayidgdrie atei @nmaie 9B fﬂ)r@dahwapgrﬂ?ram mta@d also at

t hef Sé&&!'dn@gsérﬁgg(tﬁbe o8) for irifodueibrone e $lééve (3), said samplmg
orifig

e T
desi dHedfloyes Breugh the neﬁf@rat'engu ua.thwsl%vse dex in the samphng tube

t her g@f andB83600&NPGIN 1Be s@fplinbhabe () autdidesthaceacstdi avgl analyzed.
to any of clainms 18 to 21, wherein each sanpling tube

s two nor e ferably from.2 .t
D) o Bt tmaalye ool © GRGT 8. Witk ahe sdmplig fike.{p) is con-
the friegted ineatixdcomanher tarthe Slesve (Bhincugh a way fhatfasratifice of the
t i OnSsaimpling fubd\®) &l dipoBed directiithh 4 p&rfdrhtidnl(7) 6PBkisRIRve éS)

m xture is renoved separately 5 from each chanber an
anal yzed. 23. The apparatus accor di ng[ to claim 22,
2hher eihe anparatua asrarding ie.claim 2Bguerai-the gampling tube (8) is disposed

adj ageftid yem)asramrmmter(epml a ybtathBIeManﬂ'd?Eananm%rthLw more orifices

ac N Ord?é\;%ge& %v8 j@:lg% sﬁﬁag%oﬁ%g? ﬁ:[)guc!?'n &%ﬁémhé gtgidtré‘%&lon mix-
r ot attals] %Wﬁft‘_ﬁ)fbﬂwﬁ ipto tpg ﬁ@!“PU?ﬂ wbe %))@rgy 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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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 fi&ed nmanner to the 15
sl eeve (3) in such a way that the orifice of each

| ] be, (8) is. di di | . ,
27T o roeray abporing SPBRSLopBle Rl e earhsamping tube
sanp! (8 das tweor M@y, pptenabiy frome2 i, Motualysepagatechambers, each
di f f epsuig Beiogfide inRPwhith ehexia rédaton anikiaredilavgs theoughatheperfora-
ig’rm}"ﬁ%e{?z i E%Eié&%\ﬁ)’%)grthé flulSRhEHAHCRLAIE TS rflovdd Separately

) 0cess I nCOrporating an
appar Bemagh champeANANaNzedf clains 3 to 17 and/ or

according to any of clainms 18 to 26 into a reactor,

ere = & €5 hi -
23ne [ ePEe AR BodilSlc i) 2 YRorRhE o ERp S einged mu
r eact Ughy aslieently or senceplfically-ocess according to claim

27, wherein the apparatus(es) is/are installed and

bhe firkl dppSatlsl RBording o' GainS2f 61022, MiRrbiRdhé 8ambRHg fuBe (8) hav-
each casefr? z%b ve ana t.he sl eeve Q%#hs its lonaitudinal axi
per f ol Qi@ 'E?'F) Cg‘ﬁrInQGriSr\s ﬁ%greféj;tgﬁerrggi eggo%tﬁtg Yigiudinal axis.
(2), 30 especially up to about the m dpoint of the

g8p (Zhe aﬁﬂaram%q@bmﬁ@sﬁ) ABCSIrdhimg 180tocd|iwne?din two or more sam-
vvhe_r eblﬂ'\ ! u@eggﬁaér@tﬂfg\gigg ab&l & émgt%]rﬂ'lelc?e% i aa{‘ﬁxéchﬁ\an er to the
fIU|dr§aC|q m Xture 1's eal,n?o ereacPor nea,c?l,
case SPoYR GRIBRICH ArvRYAnALIe Qriice 06 easts SyMelng: hey(E) s disposed
pas s edirddtly @mg pédfcratidre (Zop thet slsevel(8),aamd thalindiBdudl isaimipling tubes

OF 1 Ul Yo BN PR YaBIoH Gl at BARIrbAhefgHRCI T 1 Ons.
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26. The apparatus according to claim 18, wherein the sleeve (3) is itself designed
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 fluid
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),
especially up to about the midpoint of the gap (2).

29. 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 below,
and a heat carrier is preferably passed through the thermoplates (1) and par-
tially or fully evaporates under reaction conditions.
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