I Multi-phase liquid distributor for a tube-bundle

‘reactor [0009] The invention relates to a liquid

~ distributor for two liquid phases to be uni- formy
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distributed into a plurality of tubes of an upright

t ube- bund! g f@BRLEY ot iethblfor BHA U b GARb FESceB ©

used to carry reactions are elther

highly exo 5 thermc or endothermc, and in which a
013 n Thenjwentian elates iea duvd disdribadierdor tiva iguid phasestto be uni-

v\ﬂﬁ) )ﬁ&ar eﬁt?li iht& %Célb@lﬂty Iﬁ&)%s%lf Qﬁ%})h@ﬁ'tgl?eo?&gd)!% \'&{Eﬁr Such tube-

tHedle yersiors are eedin sardeoﬁr@etr@qﬁbee@@lons whicheire Ieélner highly exo-
?I%ﬁ%ﬁ;dor%ndgﬁl@ﬁﬁ@ an ih‘*?z\tll'hﬂ'gg Sefdiff t&ﬁ%é];g{ulré/ I ngfeqﬂ;uﬁ;? tle Ahered to.

top an bottom y sheets an
Whilstihe shemisal wactioatakes placreinside shatiwibes, whieh anglfided with bulk ma-

R, 1 éﬂéf@l A {TBEs bHRGs QMQGIF Gré ferrép%recf‘gboéuﬁ-. %Hél@& br heated.
an ou ﬁ( ana openi ngs eh
ﬁ he é@esa@e mrlnnallasetﬁmed aaﬁwetnb Iapd paiteo dyduberheets @né rare therefore

&l t |
LBkt BOAETL L0 Ty LS, FLALEBI. B i
raetgtﬁ thibittaneouier indetadd operngsf for feedrand clischatgenipase as well as for
?ég tgg' p%ﬁ) C‘Ii%n@?[ért aﬁk#t?&aﬁﬁg'rfafﬁg%eﬁﬁlﬁ% etrgéa SFssﬁﬁg ion chamber
Eh@?erthﬁ@lbeﬁh%&iloblthﬂﬁ oytsideannot be pre-ni xed and nust
therefore be introduced separately into the
i ndi vi dual tubes of the tube bundle, for exanple, an
§0028bus binshchresctors theheniferm Rioking cafl the esaciants pmedests difficulties,
[ ' Lj: @d i
E%@F@gﬂ* Iﬁgtl!}@éﬁﬁ%esdigwgﬁl ﬁl'gs gﬁﬁ%ggrnngpﬁg rﬁi%gd %ﬁg RvHicH belause of
thefe'rr@hamecrbmm eanot deipne-aifedicanal meﬁtfth@eﬁar@bequdueed separately
i, O . d
L{J&%w??ﬁfvuﬁﬁgﬂgﬁe@u&?{g dt%f)é q:fﬁ%gfééc%r%gag‘m O,paér}] Ia ueour§H ?/nd an oily
bbags). @iﬂ‘ﬁ@dhd&yalgaﬁﬂse; ife:meowf thg two Il{]@d@@} bpthf @frthhmrare supplied in
?l'ngﬁ {h‘?bugtrl)-néugr n%i(?ﬁe Hﬂct‘?ﬁé? ?81\;\/\‘&%8 tﬁb‘i’%fo@é%ﬁ&?o Il'l%%i:fa(;‘lal effects of
thediwidm alg. t%ﬂaﬂecuMe and vdhepu imdddsiitionh ¢hehmaquized small discharge
a stripping nmediumfor
?%%@ﬁﬁngg?% @g%és r@ﬁél fucﬁl'lil ng undesir- able
secondary products. Such a difficultly regularly

@@HI V‘R?uq'tﬂep %lfﬁé&ﬂ? APEEIN G A5 EQGhe ot dhf) @'t\ﬂo *ﬂgl'#]{ﬁsé Put also a

catalyst Inventory or car
gag flow ttﬂ @gbecf&ld intodbe mﬂ%@@l tubed qﬁltmwedwndb wheiber as a further
f%g%ﬂfﬁ%ﬁ@b cuI Eﬁhﬁ rﬁﬁmﬁg g%ﬂvf(;eglr:r@r?ﬁﬁgdﬂgéﬁ Pr fluégtng undesir-
alble setandaty prad ulo}s iFuch resdiffiguliig regutady octigs g@r@nfth@wbaftxﬂlndle reac-
or b Haifl bRRSmAferibl BY. Lh@NsCinb&ltSry! I dahf $7at&Rh RorYibiEical proc-
or exanpl e,

esses, and provision is made for the reactor to operate as a trickle-bed reactor.
[0004] Difficulties of the above-mentioned type may also be mutually intensifying
when the gas flow and liquid drops or fine liquid jets influence each other, for example,

liquid is dispersed.

[0005} A further difficulty may arise when changing operating conditions prevail.

“This is the case if cyclic regeneration of catalyst material or flushing of biclogical- mate-

- rial is required and the distributor must also overcome flow rates that are substantially

different from those in normal operation during the regeneration.
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“This is the case if cyclic regeneration of catalyst

material or flushing of biological mate rial is

red V. fl. .
B8 7 TR SolgREothe Il 1B loT o HsiAE o cidtbution sye-
ﬁ@_nrf@ﬂ twediguigh phasesithel agg torhe distjbuted anifamly td @ 06]lityTofctubes of

Y [

3P 5lonP bty SRS fort SrA i Wiy BPERICR! [l it
thllQB\ssy@tem Hlebiff@tdtlaﬁmersmbﬁd;ﬂhone oalab@bmradamey of tubes
of an upright tube-bundle reactor for carrying out
chem cal or biological reactions, with which system .
{PRO7di f f iTbalinveptord eeievesdtisaihjact byanedyes o \eliquidrdistrbutor for two
. At i ; L his 4eC :
G Bnog 14 BE TRt SRR e e i GG (o BER uBhight te-
@uaﬁlﬁlrmqt@doummﬂw chamizabregbiions| whgredhe tullsesarefetained at the
13t otoP B B e iR losi® g o Ot B o HRADE Y st
&nnl chambernis aranged shevst the apgentubesiiast edd a;ganamstfeem pipes for two

by lc WA B ondofl hadeDUydO tion chanber i<

arrange ove eet and contains feed
pi padirgtdiquit wistribditibh eysdaem id arcanged diracliyedbolve #et tubssheghar on it,

e iR R onnbd o5 Bl e; RE o "qpe eqptains 2

syst emwels, egnarahadat weintinstalkal oatside ahé @betiesea, datt 6senings at
ns_a wei i nst al | ed

and copt £.0g. .an,annul ar weir,

out si dg‘ ?t??ét O KA E\'F'@gﬁ ‘aﬁ"l'% S5¥RYngs at 15 the

_bolt b omvaeré:raomd infetblebye gfasb@h@d atthe ee®, eathM@ﬁ]‘g'%i t0b&¥A the tube

i nl et ve, i s . as ned at e top to e of the .

Ubos s dne iud oS bt iyBtiar, FBriot pad aik Veficaly aligned, and

t ubul athedssd liﬁeﬁkd’]aaré%t VeRast bﬁ@idteftaﬁémcgmgjrtﬂﬁﬁo?ém of a larger
er and one fu

sai d sl eeves | east,, on
openi oot EctioR Gt ffRung BiberRieli A e arah 1 haliom facing
t ubeshesdh @%ﬁbn&ﬁmﬂépﬁmeﬂhbé bendetdram faci ng 20 each

.assi ned in the tube bundle, and a second
i ke

i
i <Privh o S e g e o 114 5t g dligiibution
di sgygtémtl on system which systemis connected to at

Ieast one ot her outer feed device and con-
which system is connected to at least one other outer feed device and con-

tains one upper and one lower distribution tray,

» wherein the lower distribution tray contains a plurality of openings which are
arranged flush above the inlet sleeves of the first liquid distribution system,
and exhibits at least one device for setting a uniform liquid level above the
openings,'

+ wherein the upper distribution tray is connected to the feed device for liquid,
and contains a plurality of overflow weirs or plate holes from which the liquid is
-able to discharge into the lower distribution tray, and wherein each of the over-
flow weirs is assigned to a plurality of openings in the lower distribution tray.




10

15

20

25

30

35

tains one upper and one |lower distribution tray, 25
wherein the |ower distribution tyay contains a
plurality of openings which are arranged flush above -
the inlet sleeves of the flrst liquid distribution

Tﬁﬁﬁﬂ m T‘ﬁ@qin gﬂf %te)\é/r%]tléﬁ o if @5s ﬁéﬁéeas de\%eTFQ ?ﬁﬁcﬁl}ld [39ntro-

uniforml ove t eni ng

tdhlée@ Bﬁ@ro%ﬁ'%q !ntddbe idistribufiery cham h@nﬁh@cﬂ@ﬂtak@ plae Iaterally, for ex-
‘Ja‘ﬁ'\ﬁl& Eihrfo%h bh GHbHar (Zfléﬁblﬂﬁld?f%ﬂgl&ltleﬁalﬂeg Hrﬂ'l Hyl &Ifhé? means. The

overfl ow weirs or rom whi ¢
dwbulenee of tb@walefgf@w i eokendy| tasvennudarsyain sauthaiomiy a aleady, essen-

%B® WhRFRIge ]a‘?r‘ﬂﬁé} idlv thbGHPne roRef'l hgé"ﬁ)%i'déé h&erﬁé%h %beﬂ]wd level

plurality of openinhgs i ower |str|
t"i H\% weir lptsvdbg]areatfé thepiplst sieewqsele achieved. Ihe first liquid ﬂmthrough

A
3% ol ARnindy G oste 16 e Mdior b ik, R hne doun the
pnge dbieavalasl fayas m@rtrl@i@-b@dﬂpmlkz materiabcarttaingd lrtheitubes. Here the
[
§h§f5é !tnﬁlr'l% BP%tﬂifanesCo MSﬁ HeQH lt%gvu?@fhg%ﬁﬂlhagﬁs ?ﬁé’sntﬁe ad
sptahieliquigtlevelso t hat onI y a st eady, essen 5 ti aI |y
uniformor |am nar flow though the openings provided
underneath the liquid level in the weir into the area
200%he | Aheseeanddiquid is apprliedi @gcitom Fheve, ta an uppeydistribution tray

Fﬁﬁé@\s/ éé‘lb%gcgé‘ttnﬁﬁtﬂ? é}tﬁ@{e onEﬁBWl@eﬁrs‘Hr ealrg&péal@é ﬁ‘%o%:ond liquid

fU4nS oritey A dawar gisdribrion trays atting assa finedistribaiat @ndehstyudted, for ex-

) .
TR, 8 ARG bl el IR it AR Bohngs n e
ppéoraregiistabulodom aboveorndidpwrustoahe ml¢t|swwes Initting the latter ide-
E\ﬂpﬂ%e -crgiﬁr %’Ii‘c:‘s)t%?)‘filtnlnuﬁ’éjtodfap ﬁlr@é?@lo'nﬁndthe %&Ie—géd%nlléﬁgye‘ﬁal con-

to an up
tﬂﬂ@,ectinilne tUbas ovher@vmtawwﬁ)mdwﬁh me)ﬁmsmm Asiin thedirst distribution

AR, haengne Bt beinds das vl bbb tibuon the cpgnings as

d@ﬁ?ﬁsthﬁmuétﬁbleflmwcblﬂ\IQS arrpl e, as a perforated

di stributor. The second liquid runs through the ‘

openings_in the perforated distributor from above and

Hﬁ%ﬂ] i nt 6he ges forllecauppliasbsandhe Introq!uqeg at ary peittabove the liquid level
[

% T BB SFford 8 FRer P e fod Ectiof b5 the ppper

P%@Eﬂoﬂ/ﬂﬂ%ﬁiﬁt@ﬁw&%t i s made W|th the first liquid. As

in the first distribution system the shape of the

openi ngs defines the throughput through the openings

913D doledhe pesexfjiiushiag Pepcesspsi €9l imvoehjunction with regenerating the

bulk material, the upper opening, which has a larger cross-section than the lower open-

- ing, can be used to introduce considerably larger throughputs into the bulk material.

[0012] If particle-sized contaminants which could clog the openings of the inlet

sleeves or perforated plate are entrained in the liquids, the height of the lateral open-
ings of the inlet sleeves and the height of the overflow weirs of the upper distribution
tray enable larger particles to accumulate on the plate concerned in the off-stream area
of the liquid flow without being carried into the openings, which is an advantage of the

invention.
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[0010] The gas to be supplied can be introduced at any

point above the liquid |level of the first

di stribution system and enters thhe trickl e-bed section
t hrough the upper opening of the inlet sleeves. 25

I 1. i,.N r. ses, e.Q.. |
LT oo PGS Rage e HTetoB pRURRE SRR an Pttt Ropte ower,
appter latesshholg, avdhatdéadh ase highar, degerdaless helec Aidefindchapening is
I - Jin n,.b S tQ_int uce i

h%%&itﬁ\éﬁg%ﬁ'%qﬁg?']g g&hp%ﬁg@gﬁbmﬁ%ylﬁﬁg bFﬁis?r@m?efg The higher, larger
heleds usdd to3€ed BOWERHING fiqudd.rit sheduld e predided miel mboenthe specified lig-

i lq c t he openings of the inlet sleeves or
g@rl %r]%%'gq%? asggetare egtrai ged in the liquids, the
hei ght of the |ateral open- ings of the inlet sleeves

e} "5, PRI o R dfia BYEN o ey Bl eterlad Sy g2 RBlones, as nave
beenprovided, fonetanepl@liaDE 2012 46Ad, Figst hendfiA; fot extamded distribu-
B Rt gl byl ee™ s B SE BT Rots i Wk shapec.
Mﬂneema_ :petm flov;ﬂt ’aic[sOGdsﬂr} r]vhmhemmﬂummme tofru? ba theveide iolt)TIne inlet

, f .
A TR e S Y R St
hole. A defined opening is made through the |ower,
ROERLY T vt SmisRlinertS il a b fartbydlhlon trE e e for the up-
anrqnqu'nﬂf didtbutionisyetebietopestionda intetlslesaBoukhe fonves igut Elsttbution
- { { .. y {

bl e 568 om0 Sl GRA i eBHa Bl o
asach herizontze aligrpment oflte, lokardistiibutiph arayiconsifierably g:ﬁmﬁéﬂedﬁto a

n esi gns.

Fi i d 1A f di I bu- t
%ﬁ%y% Spcqﬁtg@aﬂﬁﬂ?&ﬁ% "HﬁéT g%ﬁ?‘@%&ﬁg%g ti'%’l"ﬁ’leah(?"r‘sl ots and
wedge- shaped. 10 Wre-shaped flow aids, down which the
o2l .. ol BBHop Rorr o PP e b rpgtar sruc-
tund, etg. Sloaeyemb ¢rE@gfmented, if thet tabed arsaad theetabs bohdié Bdopts a tri-
AL e P o e 2 U B e BBt oo
slhthe|disttrutibh gystemd iredt bhb wbow theldhay kicaly thé imdividuen parts can be

@[1 éfcﬂﬁ an extrenely stable design and it al so
|§% fes the task of exact horizontal alignnent of

the |l ower distribution tray considerably conpared to a

{tha ﬁVZlﬁ%ngﬁﬁérne%éc}dﬁngﬁt%q‘ ﬁie i\rll\cén?ilan Itﬁc’e g\,% O%IV%QitrSa gfethg Lpper dis-
tribution tray of the second liquid distribution system exhibit a serrated shape on its up-

per edge or lower edge, or both.

[0019] tn further embodimenté of the invention the lower distribution tray is pro-
vided at its openings with discharge flow aids, e.g. annular grooves, so that lateral run-
ning due to surface tension is avoided. The lower distribution tray can also be provided
with overflow weirs, according to Fig. 4 of DE-OS 22 12 816, which weirs each exhibit
three outlets offset by 120 degrees, which outlets are each assigned flush to an inlet
sleeve. Like the nofched inlet sleeves, they can also be provided with discharge flow

aids, for example, consisting of wires.
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- [0017] The liquid distributor is advantageously of a

di snount abl e, nodul ar struc- 20 ture e.g. honeyconb
or segnmented, if the tubed area of the tube bundl e
adopts a tri angular position. is particularly

TR <O e e e o e ) HOF BB EFHSS el are postively con-

hdetat Itg'thtahebeslhdetvanﬂuaé tLﬂﬁBI'Ehl@ a4n b@acmé\k@iggd'olhng théhinlet sieeves

BRI b sl dhEiTe RS i oD s ued e © pRrase Spow re-

septadd. Insigad df thiedhlet mwes,rplsgcm sevex lor bitler FeceRingale®ides may be

FUBE6) B8 iR i PEER Pt ASa%e P rvent i on ¢ he

| ower distribution tray is pro 30 vided at its

I ngs th discharge flow a e . g.,a lar .
) o T8 Raton S Bigteined (er3E el 15 Pl Tiaguh reference to
tansidetnes, oud el giadtes Ebanrbmw thadi isdetibn bredtottirtgd t@these em-

0 b row ded i verflow weirs, according to
| Epéme{g% vqﬂé)yc%a&gw %3 whi ch weirs each exhibit

Fly. ¢@ oushmissa lmfnb B!ﬁlnéw}éedtibﬁ tlﬁblgleaﬁ inléttsiadive Qrgvideidsvithr £hole,
eve.

BF dhaa P crosiediondioydh & it sESUE rristaul aueiat hok,

digsabar g@mfwsw\moaésad;ti@a throagh &x angllskaeve pRSJidediwith Dfangential
Wi res. &0020] In further enbodi nents of the
|nvent|oﬂ Phe inlet sleeves are positively con- nected

Fiy. the t shaashehgitutiing Bection edughh fistafehe pRiftic@Viwith a hole,
byrollln@éf i n| et s%eég into the tube ends. The
inl et sl WRIGRSIRES Ispragdepwilh g dyeadi nto a separate

Flgak| ow stowscepdaiohd viewstteadiselbutdn opdreiorPMERYB&ing supplied
plug-in sl eﬁvei or other receiving devices may be 5
fitted t 8 I dube ends to provide a pluggabl e device.

Fia031] T§T&)V\isna/§étttlbﬂ fhrbSghex BlsRibORe strictUfcamites didfibator réd@ptacle,
h reference hes, but t

he f ol I Cc

Bofcas StamitiSs it Bt Pe olfihulor e sttt w 8.
these enogbihdi WRtnb prajtiseibuldy, Way of exarrpl e. 10 Fig.
BBk B o 87510 SRS el S i i,
cross saehhmdohsnam@fbfaégméhteﬁorﬁl eeve provided with a
a OWS a cross-section through an
FRr o1 b 2.0 ieuion s reoa e G0 1 5 hol e, Fig. 14
BigoWs a shoagid laginglinat sedtibe throligroal gistribatibmirey prolvieled &ith a hole,
provi dedwi\alln grl;] agnqurl igl’et groove around the hole.

[0022] Fig. 1a shows a longitudinal section of an inlet sleeve 1 with an upper
dpening 2, a lower opening 3, a neck 4 used to accommeodate inlet sieeve 1 into the
tubesheet, and hole 5 through which the liquid to be distributed is to flow into the inlet
sleeve. Instead of one hole, as shown in Fig. 1a, a plurality of holes distributed around
the periphery may also be used. Here the holes may also lie at different heights and
have different diameters, but the hole pattern should be the same for all the inlet
sleeves.

[0023] Fig. 1b and Fig. 1c show the cross-section of inlet sieeve 1 denoted by ar-

rows in Fig. 1a. Hole 5 in Fig. 1b is here made in the radial direction, whilst hole 5,
shown in Fig. 1c, is made in the tangential direction viewed from the inside diameter.
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15 which sleeve is provided with a thread, Fig. 2
shows a sectional view of the digstributor in operation
whil st being supplied with liquid, Fig. 3 shows a
section through a distributor structure with a
dtihg it Whibodinfee %ta%‘?b@ta?ed:dsﬁf usbdHRYBraPhdIBE H?,ﬁ?buted around the
section through the distributor structure shown
Pegphety amfothediseler with a pre-distributor, Fig. 5
shows a further section through the distributor
structure shown in Fig Wwth the possibility of
Qadbnt afiord sheys a@ngﬁmaléeﬁﬂlwfvn*@wIfeﬁveﬂﬁwth an upper opening
oeq 'IWEr%?leﬁiﬂg afa ﬁb&k 4 Bsedfo%ccdmBioNR el Qé@et‘lu%tﬂ%read 18, for
sect i on hrou |str|but|ontrag’_ provid

oY

Relewing inty @Mi'ﬁ bafﬁr eeaptaglie. and agle §rilvoyah wh@brﬂaa hqwﬂ {o be distrib-
heddas td W@&o freGnleflsidev@NRUVEK 2id iRHYS Eadd mahdécmfth 9Reaf19.

an inlet sleeve 1 wth an upper opening 2, a | ower
opening 3, a neck 4 used to accomodate inlet sleeve 1

;[(RIZB] t ht‘:-‘glgt tRasheRliet sRBY% A Lﬁ) F‘Bﬁéﬂ'@ﬂb @h?}\gé}lc%@ﬁmg 3. neck 4

i quid distributed is to OWInt

§ﬁ%t¢@ccpwmoéa@ ipfet Yervenbingo tulgshaebfon distrlpugor TEC%Pta‘ﬂe 20, see
Pl B?'a‘nﬁ lho%ff} fh?ch%ﬁ wHicH t'hb *ﬁ\%t ﬁ&lwa 7q4 e dlsttllﬂﬁxté?)elé 't&ﬁ&b Y¥to inlet

may al so be used.” Here t yaso I €

aliePY%ﬂelrlﬂU'ﬁ &isiressthepngh hﬁw@,al@ﬁ wvem mlnrmrawﬁ!toéméet slggve 1 due to
bRRitNah&s ﬂ%ﬁhﬁwg 2R o%hé’tl&oﬂe @eaé g%%ﬁﬁ’( rhélér:é%lgl in Hb%s'ﬁl Fbra

Sl eeves.

elea@éﬂ%lé*é@tmra f@rtherrth@@ '@e@éweg aa%#mveru(mtyoutrﬂgurwnme func-
b blgand-étrudf&}le%re'sldbﬁtldél gn g%ﬂéeﬁsé\%ﬁﬁ tﬁHﬂggnd ?Fllett Qﬁe{f@éjlgﬁir also be
direction, whils own I n C, ma

Hsed iR disHBAE. i aI d| rect| on vi ewned from t he i nsi de
dianeter. 6 The |atter enbodi nent is advantageously

used if several holes distributed around the

B026bher yhepecons ligeid (14 deibe pPistibutedpryprexdisiritytiondray 12 runs over
NGt ré@‘d‘éﬁ%\f RerfloW wdir ?Jl 5 \4evd tﬁél%'htﬂle@?g SEEig. 4) as

ower eni ng a neck use

op eni
BB 6 pdeatas fing dei et wheriog {me niat oLt of defined height.

_fFﬁé S¥ddng Vl\llﬁﬁlﬁol 13?11%' tﬁHubH HE@.% 1‘7%3 ? enﬁ'@g g’tﬁllrﬁet%leeves 1 di-

hr ough - ute
'qugV\PPtﬁt%'”‘tfﬁéter’ﬂl%Wh@é%d%"o'f%bka@\i\’% in this case
provided with a seal 19. [0025] Fig. 2 shows inlet

sl eeve 1 _wi th upper opening 2, |ower opening 3, neck 4
[0027] Fig. 3 shows a distributor sfructure in which a distributor receptacle 20

which is secured with screw bolts 21 to distribution tray 6, is used. The liquid to be dis-
tributed in fine distributor 15 flows through holes 17 directly into inlet sleeves 1, on
which fine distributor 15 rests directly. A clearance above inlet sleeves 1, as shown in
Fig. 2, is not provided here. In order to prevent the liquid discharging from holes 17,

~ from flowing in the lateral direction, caused by adhesion forces on the lower side of fine

distributor 15, annular inlet groove 22 with a wedge-shaped cross-section is provided
around each of holes 17, as also shown in detail in Fig. 7.

[0028] The liquid to be distributed from distributor receptacle 20, which liquid cor-

responds to liquid 7 in Fig. 2, flows from annular distributor 23 via holes 24 into recep-

tacle inlet area 25, runs through openings 26 into the area where inlet sleeves 1 with
holes 5 are located, and flows through holes 5 and lower openings 3 into the inside of _
tubes 10. '
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15

10 used to accommpdate inlet sleeve 1 into tubesheet 6
(or distributor receptacle 20, see Fig. 3), and hole 5
t hrough which the first liquid 7 to be distributed is
to flowinto inlet sleeve 1. Liquid 7 slows through
5 a _—

R o By D B bl sl [Hig o, WBRIF oy bioution
MVHZnuhlefﬂ aldwsdiquid ﬂmntu@frdm a Iléurd @nned:t@aﬂé’ rthrough outlet slots 28
gcl.u h! g?‘é ﬂ)nﬂl tsflrohgﬁ 2 g:ltﬂ%lﬁﬁ 81L IT(&S% 1?% %r?tg Ffor% t? % Nifkributor 1.
are |dent|cal- In practice several thousand |nIet

e " o F@ér 3 5@@6 %ﬁmg lt‘l*f‘ee %s[ﬁ:l@lu&és%tgﬁt'emaﬁ %Juet o}ggcepta-

tcleayleil@'ea Qﬁswﬂ\/epenirl@éZE‘s end pérb of djptpbutoedageptaeledﬁ Both segments

I J 2
S5l 4 ey BB o bl 12 %% 2 s n
fpanndevg wrniytd"ng c& quw;pLa dew @roof thd drisidecid tihtemgb\rard d:FéIm&on as repre-

SEERE Rt I Lo N OB BBy o o

Fesctast; walch@ppliw heith tosdistebdtb e ceptacle 20 wsas b2 A arkd gimilaly to

' ' te in Lch.a distributor
PR of SblbRigh Ve b S SN Bl A RSB Bl Dbl 1 o 21
to dlstrrbution tray 6, is used. The liquid to be dis-
ted i_but ws. through.holes 17
deskiﬁ Dlsﬂ bgrtolrrlﬁ ﬂbgy eeci/é 85%%5&10%“8 myae Ltseﬁ grgrh?y &dvarita-
desushi |b mea;utors formesdusingi prepyiéne. oxilecirem paopyienalaod diydrmbet perox-
hown in Fig. 2, is not provided here.
ﬁ%ﬁgﬁgﬁnadéﬁ%r%vent the liquid discharging from hol es
17, fromflowing in the |lateral direction, caused by
adhesion forces on the [ower side of fine 30
di stributor 15, annular inlet groove 22 with a
wedge- shaped cross-section is provided around each of
holes 17, as also shown in detail in Fig. 7. [0028]
The liquid to be distributed fromdistributor
receptacle 20, which liquid cor- responds to liquid 7
in Fig. 2, flows fromannular distributor 23 via hol es
24 into recep 35 tacle inlet area 25, runs through
openings 26 into the area where inlet sleeves 1 with
holes 5 are | ocated, and flows through holes 5 and
| oner openings 3 into the inside of tubes 10. 7
[0029] Fig. 4 also shows the structure shown in Fig.
3, wherein a pre-distribution tray 12, which all ows
liquid flowng froma |liquid connection 27 through
outlet slots 28 to discharge uniformy through a
plurality of holes 29 onto perforated fine distributor
15.




5 [0030] Figs. 5 and 6 show the possibility of
segnentation, in this case of recepta- cle inlet area
25, with openings 26, and part of distributor
receptacle 20. Both segnents 30 and 31 shown are
d connection points 32. Fig. 5 shows
iﬁéfﬁe lﬁ@ﬁf%ﬁ%@%&a whilst Fig. 6 shows a view from
the inside in the outward direction, as repre- sented
y ref B-Bin Fig. 5. CbV|oust a variety of
H tlhgﬁgggﬁ%nts may be se .10 lected, which applies
Ebth wmxdmpemn@utor receptacle 20 - as shown - and
inil Fgl Berforated pre-distributor 15 and fine
|str| uto 13 (not shown here). [0031] Distributors
df thdeckype descri bed above may be used highly
@pva t@ geously in reactors for producing propyl ene
- oxide Trom propyl ene and hydrogen perox- 15 ide in the
I6i qui Tuhelsbead. [ 00311 List of references 1 Inlet sleeve
% qug&t @lng 3 Lower opening 4 Neck 5 Hole 6
ubeshee First liquid 8 Qutlet cone 9 Bulk
Bat er@uaflet cai®e Tube 11 Second liquid 12 Pre-distribution
ray ted upper edge 14 Overflow weir 15
gerfd%égggﬁ%%ﬁe di stributor 16 Liquid |ayer 17 Hol es
18 Thiubed

11 Second liquid

12  Pre-distribution tray

13 Serrated upper edge

14 Overflow weir

15  Perforated fine distributor
16  Liquid layer

17 Holes
18 Thread
19 Seal

20  Distributor receptacle
21 Screw bolt

22  Annular groove

23  Annular distributor
24  Holes

25 Receptacie inlet area
26 Openings

27  Liquid connection

28  Ouilet siots

29 Holes
30  Segment
31 Segment

32  Connection point
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19 Seal 20 Distributor receptacle 21 Screw bolt 22
Annul ar groove 23 Annul ar distrjbutor 24 Holes 25
Receptacle inlet area 26 Openings 27 Liquid
connection 28 CQutlet slots 29 Holes 30 Segment 31

RNt 32 Connection point 9 Cains 1. Liquid
istributor for two liquid phases to be distributed
uniformy into a plurality of tubes of an upright
fu
o ac WA ERG: Boual SFEEEY O AhnGAF IbERY inp 2 gty of
andubes efen Wyidhtibibebuadle reantordpuesstyingcait Asemicalgeactions, wheretn
out f

nemp oeR ere Paht 8 ng R, AREGHchh By EhSiteht irkfiosed oginst the
c ha@bﬁ@de obie dibes andvdiefsirpe distriputiomohamber és aranged gbpdsthe up-

t 0,

o 17 yoeefes WA AR AR in 83 BEbRYAr3 Y lfrdnt Ry ana o
abdeésttoh@ geslpbasmet or on it, which systemis
CONGEfr ast one outer feed device (23), and
cont al %tgt@r&@dmtﬂa 25), installed outside the tubed
ar ea firstilighid @iwlhutlgls syst@n (Gt20) Fscarbariged mboenttie dubesheet or on it,

D) ok hitn Yt L € EoficNei® ol bhst o Sl Be fifide (25}, apd gontains

in theawey (Qﬁ)omstaltedi betsidetties tubledtared, edth @pelidgs 6atthe bottom
t_UbU| al néjg 'IL%]ht P’nl% £§ eé/veerst(il)c,a_I ly

e  wherein one inlet sleeve (1) is assigned at the top to each of the tubes in the
tube bundle, the inlet sleeves (1) are of tubular design and are vertically
aligned, and the said sleeves have at least one lateral (5) and one further
opening (2) located above the tubesheet and are open at the bottom facing
each assigned tube in the tube bundle (3), and

e asecond liquid distribution system (12, 15) is arranged above the first liquid distri-

bution system (6, 20),

» which system is connected to at least one other outer feed device (27) and
contains one upper and one lower distribution tray (15),

e wherein the lower distribution tray (15) contains a plurality of openings (17)
which are arranged flush above the inlet sleeves of the first liquid distribution
system (6, 20), and exhibits at least one device for setting a uniform liquid
level above the openings,

* wherein the upper distribution tray (12) is connected to the feed device (27) for
liquid, and contains a plurality of overflow weirs (14} or plate holes (29) from
which the liquid is able to discharge into the lower distribution tray (15), and
wherein each of the overflow weirs (14) is assigned to a plurality of openings

in the lower distribution tray.

2. Liquid distributor according to Claim 1,
characterised in that the inlet sleeves (1) exhibit at least one lower, smaller lateral
hole, and at least one higher, larger lateral hole.
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al igned, and the said sleeves have at |east one
| ateral (5) and one further op%ﬂ ng (2) |ocated above
the tubesheet and are open at the bottom facing each
assigned tube in the tube bundle (3), and a second
li q (,_-,%!?8( 2, 15) is arranged above
t3heH?ngS§rft{ult&%§b@’B ?){8 %uti on system (6, 20),
V\/nl dtargylsﬂeﬁd insthad thedolet sleeesaaxhibé aé teashenedatesal notehdhrough
- ( i . I wer

o PPl A R B RAE P PR o R 1R

d| stribution tray (15) contains a plurality of
pe ranged fl ush above the

ig'hl ﬂ?ﬂ]g%ésgr}omoraﬁ@c%rﬁﬂg% Iaﬁﬁ"lalaqw d distribution 25 )
sy sthara¢tgrised jn that wire:shapéd Bovaaids esssprovided diethie cotdhes of the inlet
set
anch S R REF I TULE IG5 300G riT6h BRI e
t o slémvekeed deV| ce (27) for liquid, and contains a
plurality of overflow weirs (14) or plate holes (29)
from which the liquid is able to discharge into the
Sowdquid distribiubanisicearding 4y opa 5j preeeding@Claithed 9 4, each of
t he, i ' i j :
opcctAFACAEHEN M ul st By e i PBBCr Bfbr L14) foctt ¥ e il
di stledvies( brof #eclowdi ligyid dist@bafion systephar act eri sed in
that the inlet sleeves (1) exhibit at |east one | ower,
smal ler lateral 35 hole, and at |east one higher,
Barlgguid distributdr ahedrding 1@ o8e otprqoéadhgiCkaimsT thin By

a1 AR b BaPh e ERBLAG BBl By, o1

which liquid is able to flow fromthe tubesheet into

vhe b lerDlo el cidg L 0U1 0 di stri butor

acco | ng acterised in that

W rcd'lasmtpﬂsled indthvatithesncividugd pavts dax bé plugbed imot ches of
the inlet sleeves, down which such aids the liquidis
able to run on the inside of the inlet sleeves. 10 5.
Bi duduid distributdp ateordiag é@eok nbprecedimeClaimspi ézédi ng

d ai
di gﬂ}.}f‘%&ﬁlgencﬁ isl:l t&?ﬂh@%%%ﬁow?d’srtoﬁﬂ?fﬁhé nﬁﬁ:&%‘%ﬁbdtioﬂ ll’r'ag (12) of
the second liquid distribution system exhibit a serrated shape (13} on its upper

edge or lower edge, or both.

9. Liquid distributor according to one of preceding Claims 1 to 8,
characterised in that the lower distribution tray is provided with overflow weirs or
plate holes, each of which exhibit three outlets offset by 120 degrees, which outlets

are each assigned flush to an inlet sleeve.

10. Liquid distributor according to one of preceding Claims 1 to 9,
characterised in that the lower distribution tray is provided with discharge flow

aids at its openings.

11. Liquid distributor according to Claim 1,
characterised in that the inlet sleeves are positively connected to the tubesheet

and the tubes'_




sleeves (1) of the lower liquid distribution system
6. Liquid distributor according,fo one of preceding
Clains 1 to 5, 15 characterised in that it is

di smount abl e and of nodul ar structure. 7. Liquid

Sk | ] : hsed in
Hpap i disio R ZEESG b BnE b Aang CREASH B 2700

Li gehataetetised inuthat thedolet sficexgstane oolled dgtto gheclubelends.
"Clains 1 to 7, characterised in that the overflow
weirs (14) of the upper distribution tray (12) of the
second liquid distribution systemexhibit a serrated
shape (13) on its upper edge or |ower edge, or both.
25 9. Liquid distributor according to one of preceding
Clains 1 to 8, characterised in that the | owner
distribution tray is provided with overflow weirs or

pl ate hol es, each of which exhibit three outlets

of fset by 120 degrees, which outlets are each
assigned flush to an inlet sleeve. 30 10. Liquid

di stributor according to one of preceding Clains 1 to
9, characterised in that the |ower distribution tray
is provided with discharge flow aids at its openings.
11. Liquid distributor according to Claim1, 35
characterised in that the inlet sleeves are positively
connected to the tubesheet and the tubes. 11 12.

Li quid distributor according to one of preceding
Cainms | or 2, characterised in that the inlet

sl eeves are rolled into the tube ends.




