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Mul ti-phase liquid distributor for a tube-bundle
reactor [0001] The invention relgtes to a liquid
di stributor for two Iiquid phases to be uni- formy
distributed into a plurality of tubes of an upright

t ube- bundl emuiRphse |mﬁne*anéﬂ=tB&for*w.'ﬂ;9'h.\%h ﬁﬁﬁ&u&%@

used to carry out chemcal reactions are” el
ht&{bi/ex- thermc or endothermic, and in which a
1i 0t EhpéMveptiperelalemyio adiauid sistrhutenfetwopliquidyphdses to be uni-

t hﬁmqrwmmbd rrﬂ@@tplmamg%k%eg Rk ubgﬁfﬂt‘i@oé B‘L?ncfléjpal%étor Such tube-

\A/H arefllled W th ma- teri for exa
e, RACtQSH are Msesl fassaly it ehemisgl raagtions whick |ar€h either highly exo-
chelmid Rrenbenbesic, anthe wHItPES caidin Bk ﬁélye fﬁ‘ﬁ?@ {rﬂfégbégdhered to.

bot t om by t ubesheets and are t

1.0 d
' %‘&R% PR pisplrgachion;takas Rlace inside thedubes, mkichrarp dlled with bulk ma-
Fwﬁhh &frl"é&émpien tHebed o Breldlislde afeete%e?eﬁ Pk Selfﬁém:&iléd or heated.
+acket and openi ngs for di scha
af'beeﬁ’ eg gr permally reteiped ﬁfs@éﬁ?ﬂ ?nfbmffﬁﬂ% bs tUbBﬁbG&i&EElﬂ are therefore
J tﬁ@é@tt orns¥algy dgairdt f S@bii8iof thd fBe M GiHe rrHHlte' HF%ad ﬁ be-bundle re-

rrber @bove t he tubesheet on the outsid
%rﬁcﬁ‘fh'ub 2Byt Jagkat and oraninag der faed and ﬁﬁéharga@tp@m@ well as for

Fﬁﬁéﬁibtysplﬂ'bf)édsc TheidSer jadket Iﬁ@ﬁﬁél@%% i o{h %qfhtéedlgtﬁﬁt?hon chamber
of tmg@@gm s which cannot be m xed

HROXG eshegbpn theitsideci bi i ty, cannot be

pre-m xed and nust therefore be introduced separately

|§§ the individual tubes_of the tube bundle] for
d Q@I e, 133ugh fierRiyrs 4k upiforg Aysing phthe repclantscpeserts difficulties,

Eﬂaﬁﬁ:uwrllys‘lﬁ thé cee oPtwd | h'fhldé’\ﬁhﬂch CahAlst (Y ﬁi?@d g Scwﬁﬁﬁnﬁecause of

e sur[i) din snall oug uts and
3{3%{‘% E%“é’ e rcenBriresensrraixed apd musk thesefors beemf@@uqed separately
Olﬁ@?tﬁehhﬁwhu&luﬂuﬂés of e tdb’édbﬁlndl@eﬁ)l' % ér‘n I‘% aﬂng%d%ﬁg and an oily

in adglbl%fl @ ere uired snal |sc
RegsePiicdlige @ SByarﬁ'ﬁr'f PRe EE“E*ft“@l 'IqU'dS[Q)’ChIB'J' OAthetm tareesupplted in
d;hfefi!lth}‘dhgbblﬁé a5ehel d'*scﬁﬁﬁ;%ﬁao‘fm@ Bfe tﬂ@rtef&g gbj &%'iﬁ@%faaa! effects of

but also a cg l'ow i s
FQH' aﬂgtfeﬁ'ék gection %@U@h%ﬁ@laéd!tl%ethﬁéeqla@dasmall discharge

fopémhgg mai be HRR&EY O paRidley BF diS @ Stripping medi um
for reaction products or for flushing undesir able

secondary products. Such a difficultly regularly

q;mnm] s M&Bﬂhéﬁlﬁt&h@f&ﬁ@gh@c&s%@(wh&é’ hé&t G i lﬂfokiHu&s but also a

t al yst i nvent ory or carrier mat

196‘7' ‘ﬁB‘f"dﬁ Bb'?% qu ipfythe’ipdivdual tuhps (Hrtbﬁ? tuteohridie, Nﬁ@ﬁ’lef @s a further
FdEti6® aidiim, L 4% HRE p@lg? Aedidml ot %Qcﬁo@ﬁ%dﬁgﬁ%%r filﬁ;ﬂmg undesir-

t he above-nenti one

% 004%'3 la%;l ‘cul ties
big 5¢ Bré’ldlj951 %q%glffypwg regularly occurs when the tube-bundle reac-

tors contain bulk material, e.g. catalyst inventory or carrier material for biological proc-
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 biological mate-
rial is required and the distributor must also overcome flow rates that are substantially
different from those in normal operation during the regeneration.



when the gas flow and liquid drops or fine liquid

jets influence each other, for exanple, liquidis

di spersed. [0005] A further difficulty may arise when
changi ng operating conditig$s prevail. 35 This is
the case if cyclic regenerdtion of catal yst materi al

or flushing of biological mte- rial is required and

oo 'S 5 R b BB ST A b dlbuson syt

for twoORRlcaptages ¢hat amQttfeedustegeued natforonly info a [pA0AIBY ofibkes of an upright

obj ect fthelnventl nlsth f t.o..rmake . .
tube-bUTAIF feaster 18 GOENY Beh EmIEY) Sf Blefodtel eagoy Bip pich system the
difficultidadessribdhhbaveeah delwertostar i buted uniformy into a
plurality of tubes of an upright tube-bundle reactor
for carrying out chem cal or biological reactions,
[00073wi t h whiazcosigste mith leefirstaépeat WF thebvertioor theeel isapovided a liquid

diS’[l‘ibl%tglg go?ﬁwgpﬁtﬁ&iggﬁans\?éﬁgoog dlls[?wg[frégolﬂlqﬂ)%g Wge% pﬂjr{slhg%ﬁ‘ éubes of an
uprightliubeiubdie seadtgrfot wmlngq@ut@hpma@é@ap@rwewtje@ttm Blpee @re retained

at the L{Q%fa%rdnﬁ’ nmbg é&h%%f%l b afd cFoEQ@Saggfnﬁlafhe HLF}&HQI'Hf the tube, a

carryin
distributmathaoier ls\mvaaneed lmbovaithes ppeetubgsheeh ead cantainp deqdapjpes for two

£ t agai nst the
d]ﬁeregﬁ@ﬁggng?tt Jgﬁlﬁ%&eﬂ{égl st r %tliléggﬁg%gnber is
¢ a f'aastﬁiawg@tnstm'oe systemiip perngasdisstis abayedhe Biveaheat of el
. wﬂ% Zstgﬂ'{]ls cWHnecgéé fc?ételeéstl dr&%tﬁ& 284 d@'&lCé %%tcoﬂfhﬁ—‘ne@é‘%velr e.g.

aracteri zed first |q
an@ﬂui@uwewn!%wwﬁvﬁs@edhe éﬁ%@dar&?r with Ppera'ﬂﬂﬁ/%f thp dottom and a

b%ﬁﬁh@ﬁﬁia@éle%s't whi ch systemis connected to at
[ east” one outer ’feed devi ce, and contains a

* wiergin onginigh slgexe iIsessignef g 1opdo Saek PhbertHees 'IUS'%%I tube bundle,

thE Eqnlat éléb\lé@erﬁrég%fattuﬂuﬂ‘é? besigpm aed & nlemoahytmgn‘ed and
i nl et sl eeves, ein one inlet sleeve |S assi

the sait siesyes d"aé’ﬁcﬁt !ﬂas’i RBet FkEal pRd (e tUHHE Bﬁﬁﬂﬁ% of a larger
drb&s-ddaki6h 16JaRRY 860v@r BieOlibbeHiet ahd desiopBn &M dha@bettom facing each
vertically 3{ t?jge%, @nd he sai d sl eeves have at
Efségé‘?dmm A=A\ bt further opening of a |arger
o o GEESR %8GHI aBirbota! efstehove drhmgbubatsiveetheafidt algeid distribution
sy§t§en at the bottom facing each assigned tube in the

Be bundle, and a second liquid distribution system
- whichagysing & cabreictedt foeatfleasttonel sfbiedouters feet devicorand contains 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 overflow weirs is

assigned to a plurality of openings in the lower distribution tray.
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system which systemis connected to at | east one

ot her outer feed device and contains one upper and

one lower distribution tray, wterein the |ower
distribution tray contains a plurality of openings

whi ch are arranged flush above the inlet_sleeves of .
t1R@08]; r stTheimrdepf psratipn i In dhis s95a asHfeliowsy The firsh fiqud jgtintro-

'cgeéa froﬁi%téi'@é’infcﬁthfe AHstifthibh eaarﬁbéminfs%a@ }akg wa@ehaq&%hy, for ex-
ve t emgg erelntheu distribution

tanegle.i throygh ae eniaiat Gstribgtor @féiﬂ’"bi%ﬂﬁlo@@' qegygnq Preftyi fhergnepns. The

qgr’&h%‘nﬂé oﬂh%' leéﬁiva‘ % b%ke(h\’nﬁjftﬁé RN Weir &F thel &Hifa Qf?—:’aﬁ? essen-
fromwhich the |iqu le to discharge intot

|tiglbeynitratar |la5mﬂaroﬂwt 'ihaygh ’&ﬁd?ﬂﬁﬁ'@% piovidgd Whgprmeald the iquid level

QN Bl WaMnWBthE %réasof 1R Miell @%@vé@s JchREVERIThE Yi Yrs‘i’fl%wd flows through
g@gmngsmt he | ower distribution tra The

latesel apgeings phieiiRiel sleqves dnte fadngide P%ﬂhP @W@- thﬁﬁeruns down the

frhriet tutld Vil 45 fafad Mo tRckiclBE@ Bulk niR N ES tSRed PltRe WiRs. Here the
di stribution chanber; this nay take place |ater

al |
fsbﬁp%ﬁf thg gperings %fweg meamrwﬁemtahroaggmei pepiHes gp dogs the ad-
Ff,ﬁ@@@wﬁea gn, or by other nmeans. The
turbu ence of this inlet flowis broken by the
annul ar weir so that only a steady, essen 5 tially

Yooddr M Ghe s@EBd?ﬁfqufd' lQ‘é[pbiI@@Ug@ fr&ﬁ abBd) 't@gﬁ uﬁﬁé?\@ssﬂﬁﬁﬂjtton fray
underneath the Iiquid |evel he weir

&cting a7 a pracdiptiibulor, gve@o!a@sq %vea‘tqw WEEPr Pﬁ’f@ thlieﬁ §he second liquid
|rbr‘§§‘6rﬁo fa'l(SW@r cﬁé?ﬁtﬁﬂigrw‘ tray %%tlrl@‘é§é ﬁlIIe &Q@lﬁhl‘&gﬁn@éorfsﬁﬁcted for ex-

inlet sleeves Into the'insid th hen runs

@owie. @ parigrated ﬂ@tﬁ@um Thea%ewm hca&d ['-Wé tl%rpvgmhe apegings in the

%‘él‘fgraﬁ%t &&thiBltofPoth %bﬂﬁegah@dé\br? 1n¥&ﬁ§%let’i¢é&e§ hﬁ’tt:n% BNStter ide-
openi ngs defi nes rou

&g i the sertre asbeontinuing do falf@"}%@wtq%q &enmaqﬁ Bqu ke material con-

kAROPh b Ribas SAttte bbAtdbds hiadd Rt tﬁé’rrsﬁncﬂnd TasGmHRIRYGistribution

to an upper distribution tray actin
ﬁv@em ﬁlersham ot the 9peningm gefines e mrfesw th@ueh ths eregings as

318 SOMfid legdi d  runs onto a | ower
S”'b lontray acting as a fine distributor and

constructed, for ex 15 anple, as a perforated

‘fﬁ(ﬁtoﬁ | DUFRE gad H)eoég.rﬁ%ggd LAlbé %t&Hﬁb%dtdi %ﬁ#‘ Bhint ﬂﬁ)ve the liquid level

enings I nthe rated distributor Trom above

9 thedisstdistifrugon ﬁzst@mz@si apfera {hestrickde-ped pection hrpugh e upper
'gggﬁin??lbf Yelilletidtvegnt re and continuing to fall

Irectly onto the trickle-bed bulk material con
[0011] In the case of flushing processes, e.g. in conjl]nction 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.



. 41 Ytained in the tubes, where contact is made with

the first liquid. As in the first distribution

system the shape of the openings defines the

t hr oughput through the openings as 20 does the

adjustable liquid | evel. [0610] The gas to be

supplied can be introduced at any poi nt above thed

iquid level . of rst d| tribytion system an

o013}, e, iy FEBRrBRisclEih BRPOIE HIGHFPER ST BRIDK a east one
iower, @Eﬂbﬂ@taﬁéi Hdtg dnall #ttlesst @ay eighe? Fag8P kidrall ivlé e dé@®d opening is

fflu n [OCESSEes e.d..in conjynction wth
made Hrouot P Pler sRaTe . ks i 54, R, St iangr, erger hote
is usetvo f=led hraﬁusaurigalrcglﬁi ltoshosasi-teamrbiided Whih Bbdvecthk @pedificadiRfiid level of
| an be used to introduce considerably |arger
them%ﬁws%%%tghputs into the bulk material. 30 [0012] If
particle-sized contanm nants which could clog the

[0014]grpen' nl@l@te% ognw?)rllés{,]:,t]igé Pg’rln S%\é%%ﬁ’ alscﬁgvlgf %%t & aﬁ enot’tc%es as have

entral ne
been pravided| foo pxample nigsDio 29t 19e4$2hAelt Fﬂseevmn Hhdot beiended distributor

desig e'Tglgtrbo(?%hetshr’?\a?\ﬁ%r Bé%\éeﬁcftﬁ a%f stf‘algé'n lﬁ?&? andt %edge—shaped. Wire-

Ion ray e e rerce
shaped dlowraidsadewo mwhidhethplliguid ie ehleem nadon thetihgide bf thetimlelsaieeves, may

also bé%ﬁ&,de‘afm {H@eﬂdté cﬂtﬁel oW wi.Lhout being carried into

e openi I's an advantage of the 35
i nvention. 4 [0013] I n enbodi nents of the invention

[0016] hel ' ninefhrtﬁére&?{ irﬁ@Hts%’Ftt}\ebiintl?rﬂﬁmlp‘?é\ﬁélor‘? R&n bk %‘%‘Je’ for the upper

ler lateral east one hi gher

fiquid filﬁtr@ldmn sisTa torepifanribe ifplerieavgsiok thariewer {i ﬁwd@@ﬁnhw&en system.
This cér@}ﬁﬁﬂnde%ﬁtr@heﬂ%@bi&Qi%sbh%n!i 'It%odsﬁ qu*ég {éH( ﬁia%ghonzontal

IS use
a'ignmeinalﬂf df%el|9W§hdiﬁ%ﬂbtﬁ@”p'i’@(/|¢§@%ld%(7ép'w mwew@ a freely supportmg

structu.ﬁ@eﬁhlfzh f@.danl édirﬁht‘égle%YﬁJe iffentibie tubesheet. [0014]
| nst ead hol es,” the openings nay al so be designed

as notches as have been provi ded, for exanple, in

[0017PE 29 1% ffidd Biskibuldr & advhnBiddoddly of Qﬂls%ﬁf%%d moduiar structure,
di stri butor deS|% g The not ches ma desi g
I'bt %\&? b

®9- hPRITORe Yt peanyttied ibfhe Hibgd\seRy&f S woli%ﬁdgwép%@nanguiar

posmd‘nl QWlsalpdfjhculdﬂymadWhﬁbeéd“se||f| échdd)dbiarsdé'é?ére id %chiéoecpmvhen all the
i de of et s

el AR HOLHE TRACHG G- a7 1 BAvighiegaes can be plugged in

[0018] in a further embodiment of the invention the overflow weirs of the upper dis-
tribution tray of the second liquid distribution system may exhibit a serrated shape on its up-
per edge or lower edge, or both.

[0019] In further embodiments of the invention the lower distribution tray may be
provided 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 noiched inlet sleeves, they can also be provided with discharge flow aids, for example,

consisting of wires.



[0016] In further enbodi ments of the invention

provi sion can be nmade for the upper liquid

di stribution systemto rest on the inlet sleeves of
the lower liquid distributign system This can
provi de an extrenely stable design and it al so
sinplifies the task of exact horizontal alignnment of

[00201 he I OWBfurtﬂéermbbéiHeﬁfé b k¥ iBRIHEOAhA RN SeRaNBEY) b positively
ly supportlcr}?.mstructure whi ch i s an advant age

connesﬁedttﬁ &nd peshassan irpps THus Fam BF @cliPwed Py it the in St sleeves
into tr@mtaﬁﬁou%ynl@t sfeelbs MByNLIBB| 1B sErB@EY ahioSd lsBpArdice shallow re-

cent ? 8 Mgo or se mented, if the tubed area of the
ptage, Jesthon gﬁ%ﬂ%ev &S tAYSRGIRYPS Opelbet 1egRVing deyiges may be fitted
1o the Raet driilt@ ployidedvEigRp@Rodsvidd a nodul ar design is

achi eved dlstrlbutlonbz stens rest one

when al | tE
apon t He 26¢RERNCe| Wh| 7 \SGCRRY | 3RBEGH dliANe iPrant dRyengen, there is

proded lagg‘echSFT(Jr t\n[oClQﬂJ&] pHrﬁsés fouset ﬁrﬁforralybﬁﬁhm& irdd atph@ality of tubes
| on th ove w wel r

of an {.Ipﬂ bL{ e élgezgﬁjnemgqtmo '%%t"r’h'gh??'m‘ be mixed and
whlch,slgedaem nﬁmeembnmellalltyeMmbede shamiged ra:hata&tessiaed pethat the liquids

are i BE e rerteebrnerge FRVGRE! Shet REMRBMT >R 1T buti on

tray may be provided at its openings vvlth di scharge
[002112! gW a‘rﬁ'é imvEafhn, i %B[aﬁfed% WG2e 931 gﬁn {H@tvf@%\a'%n Y%erence to
ten slctitrs!'teﬁ‘l ttnut ithen deviegs @acordingotobthepmuentdedansl btk (imited fid dwese em-
Jig. 4 of DE-OS 22 12 816, which
bOdlmgﬁdsrg% %&Q&é}j f'%aFnB hree outlets offset by 120
Fig. 1alegr eeshowsa ohgitudinad ssctiondhroagih an iniéigieete pravidedivathemhole,
Fig.

115 nl et §|Jl V§cr0§§ Egctghl'fﬁro ﬂisﬂﬁﬂ ’ts@e%% p%v?o%\ﬁgfath % %%Yal hole,

~ can also be [F'ow ai'ds, Tor
Fig. 1exanypl éhowa:awr@rsweﬂ@ndlﬁromm es inig sle[e@azoqvidad ithra teegential hole,
: nbodi i V,
o, 1870001 SRS a sk Bra e it O ALk SLELERBY S @ o
Thi s cﬂh'c%éie&mFSle@\ffdQﬂ/Wﬁ%ﬁlthrﬁth he inlet sleeves
2into tbesddbeceidw vithol mee&sfﬁb%mﬁoa@rxt@{ #Rilt Being supplied
screwed into a separate shallow re- ceptacle. Inst ag

of theVithii@fids| eeves, plug-in sleeves or other

3recei vsmvsd@gé&;eﬁ tl’ﬂ%hégibﬁ dfstidust strb@utd\@itrd yegtr%ﬂﬁﬁ rd@ptacle,
provide a plu evice. | n accordance wt

-4secondshpest 8her & FRETGP dBEkEh| e cHistrieor S¥idatar; shown in Fig. 3,

provi d%e&eBMEQ%H@fr|btJm liquid phrases to be

. unlform(;/ distributed into a PEJI urality of tubes
Fig. 5 hows a further section through the dlstnbutor structure shown in Fig. 3, with

the possibility of segmentation,

«©

(e}

Fig.

«

Fig.
Fi

«Q @

Fig. 6 shows a plan view of the segmentation of Fig. 5,
Fig. 7 shows a longitudinal section through a distribution fray provided with a hole,
with an annutlar inlet groove around the hole.

[0022) Fig. 1a shows a longitudinal section of an inlet sleeve 1 with an upper
opening 2, a lower cpening 3, a neck 4 used to accommodate inlet sleeve 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.



of an upright tube-bundle reactor, the |iquids being
two |iquids which cannot be m xed and which, because
of their non-mscibility, cannot be prem xed,
characterized in that the liquids are introduced
separately into the individual tubes of the tube
bundl e. [0021] The inventida is explained in greater
detail in the following with reference to ten
sket ches, but the devices according to the invention
[0023]ar e nOFigl ilbriancbﬁigt oc shes &emmss!emﬁtlment inlegsleeve Dyendyd by arrows

e P Y T A -

1c, is ipadd ovibe dangeotal mvecﬁunoneww foorg theainsida ldeimetéreeve
provided with a radial hole, Fig. 1 ¢ shows a
cross-section through an inlet sleeve provided with a
tangential hole, Fig. 1d shows a |ongitudina
section through-an inlet sleeve provided with a hol e,
whi ch sleeve is provided wwth a thread, Fig. 2 shows
a sectional view of the distributor in operation

~ whilst being supplied with liquid, Fig. 3 shows a

section through a distributor structure with a
di stributor receptacle, Fig. 4 shows a further
section through the distributor structure shown in
Fig. 3, together with a pre-distributor, Fig. 5
shows a further section through the distributor
structure shown in Fig. 3, with the possibility of
segnentation, Fig. 6 shows a plan view of the
segnentation of Fig. 5, Fig. 7 shows a | ongitudina
section through a distribution tray provided with a
hole, wth an annular inlet groove around the hole.
[0022] Fig. la shows a |ongitudinal section of an
inlet sleeve 1 with an upper opening 2, a |lower
opening 3, a neck 4 used to accomodate inlet sleeve
1 into the tubesheet, and hole 5 through which the
liquid to be distributed is to flowinto the inlet
sl eeve. Instead of one hole, as shown in Fig. la, a
plurality of holes distributed around the periphery
may al so be used. Here the holes may also lie at
different heights and have different dianeters, but
the hole pattern should be the sane for all the inlet
sl eeves.



10

15

20

25

30

35

5a [0023] Fig. 1 b and Fig. 1 ¢ show the

cross-section of inlet sleeve 1 q§noted by arrows in
Fig. 1la. Hole 5 in Fig. 1b is here nade in the radia
direction, whilst hole 5, shown in Fig. 1c, is nade

i i,hsi.d

il SR sl BRELRRY SRk Legm éﬂ?%a@%wg%’ around the
udetrhary ges/torbei usedl es di stri buted around the

peri phery are to be used. [0024] Fig. 1d shows a

|O@ﬁaltudl nal section of inlet sleeve 1 wth an upper
49 Fip 1dghowselongiudinalgestionofideksigbvesiasitit an upper opening

aQCQTEM%th& I3e% néél@f Eodo é@cbrﬂg{o @ehqle Jﬁo{ with thread 18, for

screw ng | nto a distri utor rece
t ﬁﬁr@wgw iRl & distribetor reggplaciecatskhale Sttihiobgh wheu tmsilqui to be distrib-

f LY ik & fovd Mo Bt sﬁéeﬁ)@vﬁfg{g%ﬁ é'ué ﬁaéfrbr \% seal 19.

provided wth a sea
sleeve | with upper opening 2, Iovver openi ng 3, neck

4 d@sﬁ: :? ngoz RERITRA e ';I‘lm?r% LEJ' c;?ewtlo%eé opEptag 3, neck 4

t ubes distributor rec
3yse<bi@cﬁqcf@mmogauennf@t@ee\wh1 ioto uuhesrfeet 6(0r|dt&1mbuﬂor7red:eptdnﬂe 20, see

dF@;t 51, BHG el %F@gﬁ gﬁmﬂH tﬂ%i gi\rl% ﬂ%tﬁ& 7.5 b8 %Ys‘ﬁ'aqql edi 15 chuﬂ?vg{nto inlet

sl ows’ t hr &L!I% i nnéer
spleeveet-Lighie 7slpwsdhrpugh ioletthand dawmihagnren walivf ietet slesee 1 due to

?m@ﬁy fis fﬁﬁmh?' LK oﬁﬁétecro |8 s faP aﬁ UOR Sk rial B9 lﬁ gui)\% JO.Fora

earer 1|1 ust atlona er three in
aflearen Buptratian @H uﬁlnerﬂhrg@n@st)a!eame e $hova (bBhotdiguresy whose func-

Sﬁcfrpéﬁ tRIcRIré a}éjiagﬁtic‘éﬁllrb%rlaﬁtlﬂ %‘{H‘a? ﬁlo?f rfc{ ﬁ]lg %Egg\yessarﬂgy also be

inlet sleeves may a use
[ oxp2lgn atidrilyerond 1i quid 11 to be distributed on
pre-distribution tray 12 runs over the serrated
edge 13 of overflow weir 14 (or sieve tray
rﬁp’&l 29, Thassecpng liquid 14 $o be distributedl o e fdistrittution trapd2 runs over

S8 SEl ettt Moy 1 PAEl By Y, 5 . o
Har asparforaied fi up distribyitar 1i5nyber2 ibforms b étyes bidiguizisi Glofdiefined helght.

opdsconpi Byt Aol (M98 03 ASBRED B s 1

iracirenie alkdnawal Quwbnchnse@@mqtlbseamws 25 which is
secured with screw bolts 21 to distribution tray 6,

is used. The liquid to be dis- tributed in fine

dPe27li buthig- Jishomsadistributousfrudiok éswhich didishitiuter recdpacie 20,

WHIEH is SeEE%E With scRil 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 infet groove 22 with a wedge-shaped cross-section fs 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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which fine distributor 15 rests directly. A clearance
above inlet sleeves 1, as shown in Fig. 2, is not

provi ded here. In order to prevent the liquid

di scharging fromholes 17, fromflowing in the

| ateral direction, caused by adhesion forces on the

| ower side of fine 30 distributor 15, annular inlet

ol0889k 22Figi 4 alsa shews thestimctule showsindegtd, aneieain a pre-distribution

' : . 1.7, | s ho [
G 1 ShiorAIBHR S ERy Blo th SidienR el 2B M eistsots 28
f tostirchiregerunifatnay threugipa atiiraitRef, hohdsi 2%horto guifera@fine distributor 15,
responds to liquid 7 in Fig. 2, flows from annul ar
di stributor 23 via holes 24 into recep- 35 tacle

i [QP3R] ar ddgR%, andmshavhitheumissibiigmif sggmaitation, in thivecase of
' 1 W | 5 N t ed,
B 01 L5 S 2 5 BT AETLRs 20

isegmestsod0 andesha aré scfd@rdbgéthe. at éoahation poins 320 €ig. 5 shows

I Jan-Fig., 3 wh ' - d i buti
S8 0B s AFESH DS vt
@sapesentad BY refarencg B-Birt Figt 5. DmicisBa: vrtypbrgahaigdfements may

[ Q ralj of holes 29 onto .
el b BBl ot 6 s bR oS8R 0 g sow e simiarty
o perberateddinp alistiilinitbr t5/araf preefisnitattiaym,2 (inbt $Hoiwe e
of receptacle inlet area 25, with openings 26, an
part of distributor receptacle 20. Both segnents 30

§0a8131 s Pintribuiors of thectypel deagibbdi abovat map be aséd Bghly

j Fig. 5 shows  this in.a plan view, whil st
BBl Soetfaydh Boagtont A Fhsrde hrodiehe R s Btoeiape Sna
didregen perpxidadn thedigerigptiagd. by reference B-B in Fig.

5. Qbviously a variety of parting elenments may 1o be
sel ected, which applies both to distributor
receptacle 20 - as shown - and simlarly to
perforated fine distributor 15 and pre-distributor
tray 12 (not shown here). [0031] Distributors of the
type descri bed above may be used highly

advant ageously in reactors for produci ng propyl ene
oxi de from propyl ene and 15 hydrogen peroxide in the
l'iquid phase. 8 [0031] List of references 1 Inlet

sl eeve



2 Upper opening 3 Lower opening 4 Neck 5 Hole 6
Tubesheet 7 First liquid 8 Qutlet cone 9 Bulk
material 10 Tube 11 Second liqu¥d 12
Pre-distribution tray 13 Serrated upper edge 14.
Overflow weir 15 Perforated fine distributor 16
Li0§311d | dystrof 1sfenappass 18 Thread 19 Seal 20
Distributor receptacle 21 Screw bolt 22 Annul ar
groove 23 Annul ar distributor 24 Holes 25
Receplgtisieaval et area 26 Qpenings 27 Liquid

cpnnegbbg,rbpegﬁ,gmt let slots
3 Lower opening

4 Neck

5 Hole

6 Tubesheet

7 First liquid

8 Outlet cone

9 Bulk materiai

10 Tube

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 Receptacle inlet area
26  Openings

27  Liquid connection

28  Outlet slots

29  Holes
30  Segment
31 Segment

32  Connection point



29 Holes 30 Segnent 31 Segnent 32 Connection point
9 Cdains 1. Liquid distributor for two |iquid phases
to be distributed uniformly into a plurality of

tubes of an upright tube-bugdle reactor for carrying
out chem cal reactions, wherein the tubes are
retained at the top and bottom by tubesheets and

Claimg! osed agai nst the outside of the tube, and wherein

1.

a distribution chanber is arranged above the upper
tubesheet, which chanber contains feed pipes for two

L.qdldf Bi%frmfoﬂfbﬂ%@SlqaﬂdeQésebet@Sbe QMRritlASd RAASEhly into a plurality of
acter.ised rst [.iquid dlstrlbutlon

tubgg 3 B PEo i Bt RO e CHHRE RUCEACR feagtons, wherein the

tubled) R retaisddean the tapoamEsstieh by tﬁesh@mltan@ e»aswb%imétq@éi outside of
nst a utside th

treg o BREreir Br BB, SRaban s AyarShARA e uppsr tubesheet

whiph ehambérycarftaing fdetit pisdsefay ewo difishent dmidoaAd iale2kt one gas phase,
ch I_Ieevle |§ ﬁh%l gned at the top to each of the tubes in
A% {SBQ ) the inlet sleeves are of tubular

a fdelsllqgm distdbutiog sysuetn' is amayged algpvedhe abeshdee osen i
e a |ateral and nefurt

v hav I t
-+ BER Sl Bndi pnat tAuonbe it MR, Uhen agg contains
taheenbmstm}edfcmtsidagtheaubechswagwem opesbmpd at thdnbottarb@nd a plurality of
l%&dél a second liquid distribution systemis
rangeg above the first liquid distribution system
wblarejh osg dnietmleayeds aswignastattoe éap loemsh obtre tobérein theitude bundle,
. . | _
&?g@?tdsgé%vl%g ha?%‘ﬁf R0k Qégﬂ%ﬁg a‘r‘é’@&&%@wgangﬁefq, aﬁ}ﬁﬁ@% said sleeves
haveat deast arnm@teaalpﬂan@kma fugtherf opsmingi In@ew\abm the éubesheet and are

t?dlrern g"?egbotﬂ‘ lp‘l“%@m %%ﬁaga nécmuﬁé wﬁh%‘ﬁ%:%sblﬁ’u‘a Pﬁ‘dfl rst

I st on sy st and ts a east
a &tﬁff@n@ dqui¢ QESfrtbutI@"esmtei@ ISaarmﬂged eioYe aifigst liguid distitpotien system,

« ihign QPﬁé'rh"lS%onné/ﬁ@f & B ehs &%O%erdb&EF ?@:the Reldr@edrbains one
connected to the feed device for |1 qui
upper and one Iower 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 ieast
one device for setiing 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 plaie holes from which the liquid is able to
discharge into the lower distribution fray, and wherein each of the overflow weirs is

assigned fo a plurality of openings in the lower distribution tray.

Liquid distributor according to Claim 1,
characterised in that the inlet sleeves exhibit at least one lower, smaller fateral hole, and

at least one higher, larger lateral hole.
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1

contains a plurality of overflow weirs or plate hol es
fromwhich the liquid is able to discharge into the
| ower distribution tray, and wherein each of the
overflow weirs is assignedgto a plurality of
openings in the lower distribution tray. 2. Liquid

di stributor according to Claim1l, characterised in

. Ligtibafisttifi@or 40c6idir) to@Igm £xhi bit at |east one |ower,
st one

chq?g%ggéq gl?éﬁ%atkﬂ gq%lgt_eélgquagﬁxﬁ_qng@e}ﬁaagi tgprig%?ﬁn g{o’tch through which
liquRiGiE @bkt Bolvarom theMibeshesiantaahe nskiedf the tibat the inl et
sl eeves exhibit at |east one lateral notch through
which liquid is able to flow fromthe tubesheet into
LiglidelidtraitereacebrdirgctotGiien 3,4. Liquid di stri butor
according to Claim3 aracterised in th .
chaffgrised Jn fhat ufieEndted PRV TGS IR Grovidteh B e natghescpf the inle
sledviee, dowrewhichk kedvaids tiddignidibiable ts nahoraihgdndideot the)iniet sleeves.
is able to run on the inside of the inlet sleeves. 5.
Li quid distributor according to one of preceding
Lig@Hafismibutort axcdrdirghiaroae toé preseding Cidimat! tbde upper i quid
' N ' S : : : [ S. h
chq(?%ém%?lsgélgﬂw tgl}/estﬁgr?p:% L@Lﬁ% ﬁlsgryl%gilemsysgé_rﬁ E?sg% :Sg\(ﬁe m%]; slge\?es of the
loweli Igyurd distributicacsyetedi.ng t o one of preceding Cains 1 to
5, characterised in that it is disnmountable and of
nodul ar structure. 7. Liquid distributor according
. Liguid diitebutercaccotsingdiotoneiof pebceding Kdaims Hdoidndi vi dual
l; ] WollY LS&b L but or
chaBLTRERTh e {1 A0RRulIble g ok kil itk
characterised in that the overflow weirs of the upper
St i ; ; second liquid distribution
L'qg@?i{w}éﬁﬂhﬁfﬁ@@g‘?‘%d shape on its upper edge or
charaglerised gethad thegpdiMidual parts gan e @ugged But or accordi ng
to one of preceding Clains 1 to 8, characterised in
~that the |ower distribution _tr%y is provided with
Liagigatigirigionraceeding tojngtod pragesieg Clamer 1. whi ch exhi bi t
chdrRéRAisey it fat 1o SaplovPieit6r 1H8 Bpp&EistlitRR 1Y 1F #leSsecond liquid

_~are each assigned flush to an 1 nlet sleeve.
distribution system exhibit a serrated shape on ifs upper edge or lower edge, or both.

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 outiets are each
assigned flush to an iniet sleeve.

0. Liguid 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.

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

and the tubes.



12.

13.

14.

15.

10. Liquid distributor according to one of preceding
Claims 1 to 9, characterised in that the |ower
distribution tray is provided with discharge fl ow
aids at its openings. 11. q4i quid distributor
according to Claim1l1, characterised in that the inlet
sl eeves are positively connected to the tubesheet

Llcﬂfﬂjdlgtiﬁlguttoklb@@rdlﬂé-to drke ofl-;jr@ckécﬂhgcblétrﬁd Puipr according

d
chb it i SE B Og BELTE L i B A ECLEL sed T

13. Process for two liquid phases to be uniformy

distr bute into a plurali, f tupes of an ri ght
PrbgRss B e aaeks o Hraun e HBrRg St Pl tubes of an
upﬂ@ﬂtcthbé-@[lﬁd]é rb@ctmi Xﬁéi nqnmds befnigcivo Ipadausmicafcanhel be mixed and
%] m Sci b| Bht Fﬁ g m xed, characteri sed
whi Pﬁ%ﬁ”sﬁ% Wefrd\?!"d’g's%{ Vi PSHER B Ll atel y into
chalaténsbidindhat tubes of the tube bundle. 14. Process

C d|n to @ racteri sed

e eledure R S PP ottt e o
buhttie. i ndi vi dual tubes of the tube bundle. 15. Process

according to one of preceding Clains 13 or 14,

characterised by the use of a device according to one
Prod¢es€laacording t6 Glab®.13Abstract Liquid distributor for

I QLU ses to be uniformy distributed into a

Chépg?é$é%q;ﬂgﬁgﬁtubes of an upright tube-bundle reactor
nof onlydhe twé tiguidsibut hismiacgds flemds fashisto thiecindividuainiebes of the tube
buh&éide of the tubes formng the tube bundle are

provi ded for a trickle-bed operation, the tubes are

retained at the top and bottom by tubesheets and are

Pré&é%%%@g&ﬁﬁmgrﬁbﬁé %pr‘élﬂédm%b%@t} Lhggtube, a

stributi rran e above t he upper
charastenisasd by thiei usg of a device accordlng to one of Claims 1 to 12.



10

15

20

25

chanber contains feed pipes for two different |iquids
and at | east one gas phase, wherein a first liquid
di stribution systemis arranged Hirectly above the
tubesheet or on it, which systemis connected to at

| RBsfra@ne outer feed device and contains an annul ar
welr rnstalled outside the tubed area, w th openings
at the bottomand a plurality of inlet sleeves,

0 s, 5 AR B 3t By o
slubey ekaraum@igbf tuberbuhdie remtorgor cendiirgraut vlegrhicalakhgtions, wherein the
N t .sai .at L .

Sk 95 g SR Y5 P33 s oprton
t wbes aregetained ahthe topand dbttohdylichdsbests and age desdd against the out-
' be i n. I wh [ .

T T o YT N A —

t ¢h@nfhier sonthing fded pifiestfor tuat differestisuinand ahleatt ahesgzephase,

' - at. _ t f eed i

A k50 A S AR Yot oo

tit, aghichlyetesi in cohmedieriierat deast ondotteieed daviceamd edrsingan annular
-, K ' [ fl . .

N e ORFDATS P B R 50 ot e

tslédyes. whersin one inletafebveihadsigredatt tHedap to eavh afdivd ties of the tube

f i, i.f iqujd | | ab h .

iR A0 8o LB el 4084 B, o s

cigaves havk atdeasth ené kderabiand are fudher dpeqing docatstthbove the tubesheet

A0 B st USRI e B 16 whori
di sstoondh liquid distribedjon systemviseareinged abbiveothe ikt liguig distribition system,
Bl POET o sl Bl Bl cRRBBE0 80 o e
wippér anteormieweradistribifion. tré) wherein the lower distribution tray contains a plu-
rality of openings which are arranged flush above the inlet sleeves of the first liquid dis-
tribution 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 overfiow weirs from which the liquid is able to dis-
charge into the lower disfribution fray, and wherein each of the overflow weirs is as-
signed to a plurality of openings of the lower distribution tray.

{To be published together with the abstract: Fig. 2)



