; ABe3e <> 9~~26T>'*2 ~, JUN 2003  APPARATUS FOR | NTRODUCI NG FLL%I PJIUINTQEA
PROCESS STREAM The present invention relates to an apparatus for
introducing a fluid into a process stream |In particular, though not
exclusively, the present invention relates to an apparatus for introducing
a fluid into a vinyl acetate reactor. Vinyl acetate may be produced by
reacting acetic acid, oxygen and 5 ethylene in the presence of a catal yst.
The activity o t may be enhanced by using a pronoter such as
aqueous potass” HFNM%WB@&UFTyplcaIIy) the reaction is carried out in a

fi xed bed reactor con ng the catal yst. A reactant process stream
conpri sing acetic a6 vapour, ethylene and oxygen is fed into the reactor
t hrough an inlet. The inlet conprises a pipe having a bend of an angle of
between 45 to 90 10 upstream of the reactor. As reactant nol ecul es flow
past the bend in the pipe) they accelerate by varying amounts. This
distorts the jﬁ&MHMMMﬂ ﬁmribution of the reactant nol ecules and, as a
result, the v | e of the process streamis asymretric. The
cat al yst pronoter *issié@l so i ntroduced into the reactor through the pipe. 15
Conventionally, this is achieved using a spray nozzle which is nounted to
an end of a rigid support arm The support armis positioned downstream of
t he bend, and extends perpendicularly into the pipe fromthe pipe wall. The
pronoter is introduced into the pipe as liquid droplets fromthe nozzle;
whi ch partially evaporate whilst in the pipe. The pronoter is carried by
the reactant process 20 strean1|nto the reactor for distribution over the

catal st bed. ‘i TR ohEs e

vel oci ty pr of i &6 : ehT vi St eatt —the P oot et S
deposited evenly omrprééaﬁt ﬁ.@éxﬂloyl%}atem@aﬁawrﬁm fo? imesHReIN3 et Yntb Re
support arm which, by being configured at right angles to the direction of
flow, furtherpretiess graas. ﬂmeamgulemtmugpm@t exrcdusavely, lee presant smveniiororsdates st ream

5 W have aIIewatedth em r,ovi di ng.a new aratus for

"t roduci ng. 15 B PR PO EIC R OO ACRtH ArEte e e pr esent

i nvention, there i r r into a
process stream vvhi\gﬂﬂaﬁggﬁlﬁﬁggggﬁg&l@eiﬁagtn% %%ﬁ%rﬁgg‘%%@u ng said
process sbreathylariid the presehey ohgcaalpan@he aniity Of (He)catalyso pmly dbefeahanced

introducing said fluid into said process strean1domnstr§» of said bend
char act er i sedYiUINSFRIOWRIY SPehH2s 3qHEOUS DOIFHURACE LG (LYRICARY i RETeERTSE r eam of

sai d bend a“@aé%ﬁ%u?ﬂ%h?ed @ed@m&ﬁ @mg Bt &@éafe!tafgk Q%sTsGedrhon
device to an en a support arm whic ten nto sal ipein a
di recti on sulstr@ritinglakbstiqaidapeir,tethyidre aﬂdmggamn faf ingathd repcpe tidowgtst r eam

of said 15 bend. . . . i
an inlet. The inlet comprises a pipe having a bend of an angle of between 45 to 90°

10 upstream of the reactor. As reactant molecules flow past the bend in the pipe, they
accelerate by varying amounts. This distorts the velocity distribution of the
reactant molecules and, as a result, the velocity profile of the process stream is
asymmetric.

The catalyst promoter is also introduced into the reactor through the pipe.

15  Conventionally, this is achieved using a spray nozzle which is mounted to an end
of a rigid support arm. The support arm is positioned downstream of the bend, and
extends perpendicularly into the pipe from the pipe wall. The promoter is
introduced into the pipe as liquid droplets from the nozzle; which partially
evaporate whilst in the pipe. The promoter is carried by the reactant process

20  stream into the reactor for distribution over the catalyst bed. However, because of
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The pi pe bend may have an angle of 40 to 120 preferably, of about 45 to

100. In a preferred enbodi nent, the pipe bend has an angle of about? D@UN| %03
use, a process streamis fed into the pi pe at a |l ocation upstream of the

pi pe bend. This process streamflows through the pi.pe, and past the pipe
bend. 20 Fluid is also introduced into the pipe through the nozzle. The
nozzle fluid is introduced at a | ocation downstream of the bend, and is
carried along by the flow of the process stream The nozzle is nmounted on a
support arm whi ch extends into the interior of the pipe in a direction

subst ant i al | {reghstentedeyelecitytpiefilgiof dha iearianipreasss Presen. thapromotsais o7t t he bend.

ctream as |t CROBEr S RBARE e Rp T P I E bRy b i B e

formof a tulen, Wﬂiblﬂby'b‘élrﬁ‘gcdéﬂhggreﬁﬁt AgiRURARleY tdfhe MPE&li¢h o Adwvel fulthef er abl y,
the nozzle fluidis a ud the procéss streamfl ows past t he bend,

t he nol ecul eélsmé}lleeréQfet}’WOflhrqf|thrﬁg€a¢t@mjmfgcessl'$tr®rrd| storts the velocity

di stributjion of t rocess stream as,.a result) the.process stream
Tetoci ty brof i1 e e BRI RBh RGeSV sl ISt 5053  bend may
al so cause tﬁ@ogﬁ@ﬁgﬂauﬁ@&ﬁﬁﬁﬁk@m%m@&h At | east one of these dlsadvantages
may be alleviated by nounting a fl owcorrection device in the pipe of the
present inventi onAc¢erdimgdo drenprdsentimyventione therois-peovidedapparatebefor ce conpri ses
a body having_ a 5. i tudinal, channels. In use, the body is
osi t1 onod dBinaRsBe B i prosE AR GO Gy SRR that the
channel s are subsg a%@tﬁlﬁé foy c&ﬂfu@hﬁ@éa@&ﬁ;?d&eés@?reﬁhr@a%bi‘ﬁ@ hﬁ%ﬂ?@'HeH@'a’ﬁ@' axis)
of the pipe downstream of the rocess stream flows through the
channel s10 any swi (d) aimvztzledof inoadyrang sxidhflisl mmobaumfocéﬁbetrm dowhstream

di stribution pof fhe process. oweve mai ns _unchanged. 10 In a
preferred e { C(B‘Fraﬂ’fé‘s?‘{] F\l‘l‘t 58‘21 PlP%'éasfq GBFF‘Eﬂﬂnl MC8evi ce conpri ses

a plate havi mmew&tswb%ndlsh@sé?&%&ﬁ@;suﬂ&ﬁnmomh%am@szlarﬂpuof pores or
apertures which, preferably, are evenly spaced apart from one another. For

exanpl e, t heccp’rea:tlen deyice tnpr érsleofa sppporahint whih exainds intd sdid tharmmer s of 5to

30 mm preferably mnm _These hol es ced apar about 5
to 30 15 mm lﬁercé‘PBrS‘aH‘bﬁt%P“aﬁﬁ paglighto by dipgetign 5? %%EPW@ SRR %alg the plate
has a plygal iy of 10 nmdianeter holes spaced 14.7 nmapart. In use, the

pl ate reduces the free area of flow through the pipe such that process

stream passi ng t hThegipetbed pry haveadn aipte 664Tel0l 1208 pref@rably 0ff dbbupsFsure. The
pressure drop may be equivalent to about 5 to 20 velocity heads based on

t he pipe inl &0°% rba/\preﬂamdmnéwun@tdh@plpz@cnéhm anglé eloabess0% n t ur bul ence
and a near equal §{lux through, the

|
oot o frar et o o, & BrEes kiR DRy Eorthe hibE ol BeGiotinfiebE Wil ced or

elimnated. Jine ey zihgs Ibr%cé%%trédnﬁ)fl@ds@i} dgamespmeoand pat tHePlpLundect i on
device. Thus, the nozzle fluid introduced into the pipe is carried al ong

t he pi pe2by Bluid mwlawfmtzadqspcbweshesvp@dmuvghdbenbzmmramezln flnibisbeen
corrected either, faor swirlin and/or ni for ve
di stributi on'“ﬁPS‘F‘ieﬁé’t a%@ Fign Jopnteam it F%Ee'}ﬁlef‘“?‘g]}sfgmfﬁsaﬁ léyrﬁlliF &93’\(; as a
f1 ow correct jOofe ARCeEStrehMETRORSZR: 1@%0&%@&#‘@&\%0&%&%1&{ &lténdsliRtoOne
enbodi ment, the plate having perforations is provided with a hole. In use,
the nozzl e iteiimsgor gfdhe hipounyh dirbaeiducubstadiadlydaradletita the diregtion dfdhe exanypl e,
by retaini ngpgle3 g\%nst;reg?n gfe thg E) cp q‘hﬁ? tnes surpr)%grtta?r%%auses minimal disturbance
25  to the flow of process stream as it flows past the bend. Preferably, the support arm
takes the form of a tube, which is coupled to a supply of nozzle fluid.
Preferably, the nozzle fluid is a liquid.
As the process stream flows past the bend, the molecules accelerate by
varying amounts. This distorts the velocity distribution of the process stream and,

30 asaresult, the process stream velocity profile is non-uniformly asymmetric. The
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2 4 JUN 2003 the formof a guide sleeve which is coupled to the pl gtheduﬂhzaoa
gui de sl eeve can be used to ensure that the nozzle is placed in the sanme
position every tine it is used. Preferably, the guide sleeve ensures that
the tip of the nozzle just protrudes fromthe underside of the plate. This
allows nozzle fluid to be introduced into the 5 opti mum m xi ng zone of the
pi pe. The present invention nmay be enployed as an inlet for a fixed bed
reactor, for exanple, to contact process stream and nozzle fluid with a
catal yst bed positioned therein. In one enbodinent, the present inlet is
coupl ed to dehil may abwoccanesthe processrstichr tpiswihhidht loast ofie of thyse acetate. In this
enbodi nent , rocess stream 10 risin etic_acid vapour, ethylene and
oxygen i s iR eiARe avveecllsy et raodnying o Tegy gprmegtion dsyleg i i nipe

pot assi um acgiid srek HivieRtlon.i S I Ntroduced into the reactor as a nozzle
fluid. The pronoter nmay evaporate on entering the pipe and is carried by
the flow of reactlamnscmbpdimeng thefiow sorreciondigyasicompnises/abodyteviogtal yst

bed. It has been faqund.that fl ui eposits re evenl ver the catal yst
bed" as. avagluaty i oreibaehcade 15 RE henal S pRs SoptidanioemB R Bt mont
the di stance;hetaenahnaResbenInd irakiahnel aRefblanagi et imse

t he residen élh:‘tetisrre of théélﬁozzle flurd 1n thg i nl etl.] Thi's %%lswgg&?hat t he
a rel ativel Witeatigre(lgngiudirtal axis)adf thdypipa dawhgrdahuofthe bered dpahapededsef or e
entering the reactor. The present inventjon further, copprise a

di stri but or ,Strﬁw%@wﬂ%gh Hie chaniele 2y yrbm the épmr@.ﬂefrﬁé riqua%@ihg
preferably ¢j Abst . %P}B&@ Y Sowd vaOfd tal yst bed,
provi des a bleudgcpysusr acleonmi ch s éu sat dgltoi alvﬁ’? etﬁféér}gseﬁ{ Pgntﬁ%gr to the
directi dd of the Ipiapeefdoeshembedimeof ofttheinventon, Theeflpk@abaectenmdesitesonme of the

dynam c pressure of the incom ng process stream nozzle fluid mxture
t hrough t ur SQMPHECSHRIRE2KIRg PﬁF‘%fﬁS‘PB% Tihg prrfpratippgymay taksdhgfasmenf pores

st reani nozzl i i i i i it hip.the reactor
head space. Oﬁ'ﬁpésrwer%s‘gb?eéé’bﬁrgfaeg%tlﬁZ&én%\}z%zgwé%]a %et?lc%;aﬁg}a ?gﬁ% e“lt"{}l i(?I(l)rsper sed in

the process ekhmpld, themptate aaykempepos plueditp of holdlavithdiamgts dfetitoi30 an even
manner. The plate nay be nounted on support nenbers which may be secured to

t hedsur face I’@flat’fﬁﬁer@é a ipsk2 e Thesgrhofes apayl ke spagedeansedhyi B(bg;l‘t ® 39enbe|r stoa
i 00
e L TERERE N R

ate i's mbun egi on e cat al yst

bed. Accor digfig0tntm didnwtédi®lesappeat140f mbhgpapt BS €42 tHePlRBEddU0es thbelee 1S
provi ded a process for the production of vinyl acetate in a fixed bed

reactor, saidanidlovstreighdhppipsisweh thakepraeespsiresm passinedhiyghthsi pe having a
Biegg ?gdaaf {pi%egfaglgég ° Eg%i?rgcrc?%\ﬂrgpein%%ggﬁxter Sy pl%];su%g 'dfjopbrgglydbe gqcl)llil\Palle'an the
to about 5 to 20 velocity heads based on the pipe inlet flow. The pressure drop
20  causes an increase in turbulence and a near equal flux through the holes of the
plate. As a result, distortions in the velocity profile of the process stream are
reduced or eliminated.
The nozzle is positioned downstream of the flow-correction device. Thus,
the nozzle fluid introduced into the pipe is carried along the pipe by a flow of
25  process stream whose flow pattern has been corrected either for swirling and/or
non-uniformity in the velocity distribution profile.
Where a plate having perforations is employed as a flow-correction device,
the nozzle may be coupled to the plate. In one embodiment, the plate having

perforations is provided with a hole. In use, the nozzle is inserted through the hole

30  and held in place, for example, by retaining means. The retaining means may take
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providing a nozzle which is nounted to an end of a support arm 1094 JUN 2003
positioning the nozzle in the pipe such that the nozzle is |ocated

downst ream of the bend and downstream of the fl ow correction device, and
the support armextends into the pipe in a direction substantially parall el
to the direction of the pipe downstream of the bend, feeding a reactant
process stream conprising acetic acid, ethylene and 15 oxygen into the
reactor along the pipe, feeding a catalyst pronoter fluid into the reactant
process streamthrough the nozzle to deposit the pronoter over the catal yst
bed, and readdefergn ehegwidn fleeysewhigh és qoupieditel therlatexhpeghidosleeiefiangegas in
the reactor to.produce.vinyl acetate. 20 These and other aspects of the
present i nveliehEnCUTT thRLRY pePARISRITSAA PR PoSoR oy B IR Hofer er ence
to Figure 1 mBiepdblythégeiabemald snsuics\th@theARPar e U6z A ust ;Tﬁtbhﬁéé!@rd}ﬁ a fluid
into a process streamin accordance with an enbodi nent of the present

i nvention. |the Bhdarside of therplatal Bhis ¢ll@ys nezzisHbua torbrintroduced iatofthged bed
reactor (.12) 25 whi ch. houses catal yst bed (13). The inlet (10) conprises
a pi pe (14),OBHUEP RXingZone ol Medipe. 3" g onort arm ( 18) and fl ow-correction

device (20). The Pﬁ@?‘eééﬁ)n\)@ﬂﬁorﬁmﬁ? e eﬁllpﬂo@:d af ahi& T8 £1iRéd Bdehct&0
or

upstream of the reac ( 12). The nozzle ( 16) is | ocated downstream of
the bend, anf@rexamplarioedntaot pracesedtresm abnezalsddrid warhm ¢atdystbleilich is a tube
coupled to a suypply (28) of nozzle fluid. As shown in the 5 . 2 4 J UN
2005 ar aw nepo e disgo b Riari eroogimeste B AR i 0B iqa ugd b
direction "o ff theprBaictioh e vi1 hfurdiTh 965 bABodmdnl jRoRSs brldihn
downstream of the bend(15). In usé, a reactant process stream conpri sing
acetic ad d comwising &ehy hadeapaot, akylgenardsoxygen sdad edo ihetreadtbe whdstct or  ( 12)
via the pipe é14£¢.§ As. the process 5 streamtravels round the bend 815), t he
react ant ol Bomoks of, Lok le, ngmqq@te solutton, 1s introduced into the reactor

as a nozzle fluid. The promoter may evaporate on entering the pipe and is carried
by the flow of reactants into the reactor for deposition over the catalyst bed. It has
been found that fluid deposits more evenly over the catalyst bed as a vapour rather
15  than aliquid. Thus, in a preferred embodiment, the distance between the nozzle
and catalyst bed is adjusted to maximise the residence time of the nozzle fluid in
the inlet. This ensures that the a relatively large proportion of the nozzle fluid is
evaporated before entering the reactor.
The present invention may further comprise a distributor, for example, in
20  the form of a plate. The plate is preferably circular and, when mounted over a
portion of a catalyst bed, provides a bluff surface which is substantially
perpendicular to the direction of the pipe downstream of the bend. The plate
removes some of the dynamic pressure of the incoming process stream/nozzle
fluid mixture through turbulent eddies and promotes back-mixing of the process
25  stream/nozzle fluid mixture by setting up recirculation within the reactor head-
space. This ensures that the nozzle fluid is adequately dispersed in the process
fluid, and can be deposited onto the catalyst bed in an even manner. The plate may
be mounted on support members which may be secured to the surface of the

catalyst bed, for example, by embedding the members to a predetermined depth



anounts. This distorts the velocity profile of the stream The velocity
profile_is subsequently corrected using the flow correction devi c§ 4( 30m - 2003
The flowcorrection device (20) conprises a perforate plate which®&'s
nounted to the pipe (14) at position "P'. The plate conprises a plurality
of 10 mm 10 di aneter holes (21) which are spaced apart from one anot her by
14.7 mm In use, the plate reduces the free area of flow through the pipe
such that process stream passing through the perforations experiences a

drop in pressure . This causes an increase in turbul ence, and a near equal
f1 ux througfbepﬁeéh uBfase e catalys berde?mfprabbi Sheglate dnmopped REendel oci ty

profile of t t or elimnated. 15 A pronoter of potassium
acet ate sol uc{aﬁgﬁrgégﬁ]ﬁﬁf%ﬁcgﬁ?lﬁﬁ%o the process streamin the pipe (14)

u5| ng the spray naaokding id3 furthedadpactasithe pdsdndinvehtion, tigae isgiro(iddd®y by the
"corrected" flow of reactants. The nozzle ( g%) isinserted in a hole in

t he per f or atREogssafes thapredugiian af yinyl ppetee in hé‘x bed reagtgs saighseqesties from t he

undersid of nozzle (16) is held in this position by a guide
sl eeve (ﬁot S %S@gqgguf‘gpgfnt ering the reactor (12), at least a portion of

the pronoter/r eac;traﬂun@tarlﬁp@h@\eﬂgs bt £ndCoNéwGorrettidh dvibesdoinbdéan (22) .
The distri butor. 22) takes the formof a plate which is nounted over the
cat al yst becPfeaiddendn support nenbers (24). The plate provides a bl uff

surface substanti r r direction "D'. Thus, when fluid
comes into cont acct%hb\ny %ﬁl{ ﬁ’e&dqoga#lé&dsbtggrééagfothe dynam c 25 pressure of the
incomng fluid i Sprbeiﬁmgeﬂ]dzhrequﬁbh {sthbutedio MAAAARS a shppdit HHHNOL es

back-m xi ng of the reactant/pronoter mixture in the reactor head-space

(26), end8uring t mesitioRmggheneszds injthe pipeisychiihgpiée sewrls i logated eact ant st ream

A N N

1. Apr Ocesssuf)l%rt 51%%)&&1%55%60' tﬁé‘pf&fe nY b 'E!%ct%%h@&t@ntidl‘l %a?dll’é@% fed reactor,
sai d process conprising the steps of (i) provi |ng a 'pi pe having a bend and

a fl ow cor r eltecion @Ifethcpqnediwwmtr@mnfthbbbh@ bend) (| i) coupling the pipe

to a fixed bed tal yst .bed d |
uhi ah i & mount ed E0VSHe SRAUDE Daen apet caansics gsetbatid PHRRE DS nozel e i n

the pi pgssuchy gé}ﬁhtdmeré&ﬁ|a%d oShé pipat ed downstream of the bend and
downstream of "the flow correction device) and the support arm extends into

the pipe in a di rfecxhng)mcstabstlanmmlrmlqmatcaﬂhbedsactant ptwes&stremmtlmougﬂ the 10
pi pe downstream o t he be (ﬂ é‘?{é f eedi a rea process stream

conpri si ng éﬁ%{“?z@ eat(?ldﬁpo%E 6P Ot%‘d"eéril% F?IY% taﬂg reactor along the
pipe, (vi) feedi '}Sa&ngft‘ﬁeaét}{?lk RERId szLng ér{‘é&ltélﬁﬁxrgrg,[%ﬁﬁ @B eddfRCESS

stream t hrough the nozzle to ep03|t the pr ter ove e catal yst bed,
and 15 (vi i )to pssinte migyt dvetapdt.hyl ene) acetic acid and oxygen containing gas

in the reactor tq. produce vinyl ate. roce inclaiml
in whi cK%t he pi pgnlﬁéen%f‘ ggergﬁpgcﬁb?tgthgpreg%d@ve@ og ¥t Qéﬁvsﬁﬁr‘lé r@gi 8 about 45
to 100. 3. A4, REMPRS with e fTRMAL B Fik@e Whic shBmaat 9 W&ea'? gshas an
angl e of abouat?yr(g%. 28 4. A pr ocgss ag g a%vma lé|A£|n any oneleo t g pr ecedl ng
cl ai ms i n wiocintrbthecisgip flaid inay apooes sirs@s imadcotiancowith ad elmbodinsamppf y  of
nozzle fluid, . )
the present invention.
In Figure 1, an inlet (10) is shown mounted to a fixed bed reactor (12)
25  which houses a catalyst bed (13). The inlet (10) comprises a pipe (14), a spray
nozzle (16), a support arm (18) and flow-correction device (20). The pipe (14) has
a bend (15) of an angle of about 90° upstream of the reactor (12). The nozzle (16)
is located downstream of the bend, and is mounted to an end of the support arm

(18) which is a tube coupled to a supply (28) of nozzle fluid. As shown in the



5. A process as clainmed in any one of the preceding claims in whichitiyn 2003
fl ow torrection device conprises a body having a plurality of |ongitudinal
channel s substantially parallel with the direction of the pipe downstream
of the bend. 7 2 4 J UN 2003 6. A process as clainmed in any one of
clainms 1 to 4 in which the flow correction device conprises a plate having
perforations. 7. A process as clained in any one of the preceding clains in
whi ch t he catalyst pronoter fluid conprises potassiun1acetate solution. 5
8. A reactor as.clainmed in

h h b
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z mounted to the pipe (14) at position “P”. The plate comprises a plurahty of 10 mm

10  diameter holes (21) which are spaced apart from one another by 14.7 mm. In use,
the plate reduces the free area of flow through the pipe such that process stream
passing through the perforations experiences a drop in pressure. This causes an
increase in turbulence, and a near equal flux through the perforations. As a result,
distortions in the velocity profile of the stream are reduced or eliminated.

15 A promoter of potassium acetate solution is introduced into the process
stream in the pipe (14) using the spray nozzle (16), and is carried into the reactor
(12) by the “corrected” flow of reactants. The nozzle (16) is inserted in a hole in
the perforate plate such that the tip of the nozzle just protrudes from the underside
of the plate. The nozzle (16) is held in this position by a guide sleeve (not shown).

20 On entering the reactor (12), at least a portion of the promoter/reactant
stream comes into contact with a distributor (22). The distributor (22) takes the
form of a plate which is mounted over the catalyst bed (13) on support members
(24). The plate provides a bluff surface substantially perpendicular to the direction
“D”. Thus, when fluid comes into contact with the plate, some of the dynamic

25  pressure of the incoming fluid is removed through turbulent eddies. This promotes
back-mixing of the reactant/promoter mixture in the reactor head-space (26),
ensuring that the promoter is fully dispersed in the reactant stream. The
homogenous reactant/promoter mixture can thus be used to deposit the promoter
evenly over the catalyst bed (13).
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10\y; I. Aprocess for the production of vinyl acetate in a fixed bed reactor, said process
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5 (ii) coupling the pipe to a fixed bed reactor comprising a catalyst bed,

(iii) providing a nozzle which is mounted to an end of a support arm,

(iv) positioning the nozzle in the pipe such that the nozzle is located downstream of
the bend and downstream of the flow-correction device, and the support arm
extends into the pipe in a direction substantially parallel to the direction of the

10 pipe downstream of the bend,

(v) feeding a reactant process stream comprising acetic acid, ethylene and oxygen
into the reactor along the pipe,

(vi) feeding a catalyst promoter fluid into the reactant process stream through the
nozzle to deposit the promoter over the catalyst bed, and

15 (vii) reacting the ethylene, acetic acid and oxygen containing gas in the reactor to
produce vinyl acetate.
2. A process as claimed in claim 1 in which the pipe bend has an angle of about 40 to
120°, preferably about 45 to 100°.
3. A process as claimed in claim | in which said pipe bend has an angle of about 90°.
20 4. A process as claimed in any one of the preceding claims in which the support arm
comprises a tube coupled to a supply of nozzle fluid.
5. A process as claimed in any one of the preceding claims in which the flow-correction
device comprises a body having a plurality of longitudinal channels substantially

parallel with the direction of the pipe downstream of the bend.
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. A reactor as claimed in claim 7 in which there is mounted a distributor plate over a

QJ

portion of the catalyst bed substantially perpendicular to the direction of the pipe

downstream of the bend.



