"154U62 @0 6 W 03/070348 PCT/ EP03/ 01829 - 1 APPARATUS ANDAMETNISD FOR
TREATI NG Avblebhidssgihe present invention relates to an appangimepd:isze
treating a fluid, conprising at |east one treating zone and a fluid inlet
and separation devi ce di sposed therein for introducing a mxture of liquid
and gas into the 5 treating zone. In the chem cal and petrochem cal
industries it is oftenAPPRRBAYE BNAt METKOOr ESROTRERGUNGs AaRt@.UTapour s have
to be introduced into a treating zone, e.g. an inlet treating zone of a
vertical columm having adjacent 10 treating zones in which gas and liquid
are counter currerthey mﬁmteﬂntrenéxohangbaheattor anmaépperaBas €xanpl e of
stillation colum

such a col um |s a fractio gtlg col umm ? acuum di

and conpact gast¥FYLi %e€ )\ Orgoﬂgrﬂﬁé%?lﬁgd ?ﬁs PORE1§5€454191 5P such
a colum |iqui dadd oa\sflmlﬂgw@raﬁh s@perat i 6n, ddonpwardspbEed tARrk9n
bottom whereas_gas, flows IE)Wards frombottomto top. In the specification

and in the claifRy IHe W nga3 MiZtPE_ICE ol FERER @Bdgags aR8°ovApBur. In
the fol kow ng, gfghﬂiﬁq?gé@@_mnll be 20 discussed with reference to a
distillation colum owever, it should be understood that the invention
can be used for amp ddve cehemical cabd nper e¢hemicabnprdurhgicat iteast one

treating zone vl fildiichid! EhadofifEalos o | DLLOUHCT BB ELXLULERQ

liquid and gas into e treating 25 zone. istillati process, a
fluid conprisirp de rMindtreduedd| igud da andeybsnd szendi akl g. i anatdlgtfed into

o ST Yoy haucset L pdcle o dalt LLaLgpasghue 1 o

i nstal Lati ons- handatgirey | zomges chpaehighagals and liquid are counter
currently contacted to exchange heat or matter. An
example of such a column is a fractionation column, e.g.
a vacuum distillation column and compact gas-liguid
separators as described in EP-A-195 464.

15 ‘ In such a column liquid flows, during normal
operation, downwards from top to bottom, whereas gas
flows upwards from bottom to top. In the specification
and in the claims, the word "gas" is used to refer to gas
and vapour. In thé following, the invention will be

20 discussed with reference to a distillation column,
however, it should.be understood that the invention can
be used for any device for treating a fluid, comprising
at least one treating zone with a fluid inlet device for.
introducing a mixture of ligquid and gas into the treating

25 - zone. _ | |

In the distillation process, a fluid éomprising a
mixture of ligquid and gas is radially inwardly fed into a
generally vertically disposed cylindrical distillation
column at an inlet zone between the top and the bottom of

30 the column. In installations having a large capacity and

throughput, the supply velocity of the mixture is



t hroughput, the supply velocity of the mxture is 15 AUG 2006 \{\? 9750348
PCT/ EPO3/ generally very high; these high supply v d%% I be
disadvantgéiéﬁg%%g the distribution of the 4lwid to-be trggte gveﬁ t he
cross-section of the colum into which it is fed. 51t is in fact

desirable, particularly i e . distillation.proce f he. gas_phase and
the liquid phgs?gletrglt}él é’eﬁypgﬁg 'aéthr?usc hélsgrgosé%‘?%?% Y%}%‘%ﬁ%ﬁ%ﬁs f“%ﬁ?ggr
entering the cdisadviantyeousl eto tuheatding rzidnet ford of artheafhupdase be be
separately fed _to_adjacent treating 10 zqnes, e, q. by ssi ng through a
Uray, while beFf§etarsPPrEutes SIS IE ToiQiint & ke SERFPbt AL viBhfohq
possible. If ng@tspecifald.neasures are taken, it will not be possible to
effect a proper separation of a gas/liquid 15 mixture fed into the colum

at a high supply véFodftyr dRfce R AWRAT R AR Y IR tHE wal | si t uat ed

opposite the iRpketiMibhieKCpIoicee sf,0fes 3 tdd gHissdasng subsetugRihy
rising up in the colum entrains a |arge portion of the |iquid phase. In
addition, the Phagrdt20bghiseRagadeforShairemy Atetitioviimefiatelyost part

downwar ds near ,thg cabyan;Wal bk HePRRIWLS L@ thes I’y oA BhY 5&9@&9?;“

uneven distribution of the I'iquid over the adjacent tray below the In
Furthernore, tfierwakch pbesieocobet kepeslaked opubitte adidaern Wegatapgdl y

wear due to strong | t | QU VARQHT Xt une, . t hat
neasu%gg have %H g’t%kgﬁ ngggkfgéﬁ g%%%ﬁﬁ%?ﬁfor g 4ﬂ%§%&§%ﬂ%£mall. To
al l eviate the dbeveipntbdenyvert thas dodemnprroposededinid®B ds MO BAIst o

provide a f|UidoEQEEEequipe for 30 introducing a mxture of |iquid and gas
into the col unf, ‘ )
If no special measures are taken, it will not be . ii)
possible to effect a proper separation of a gas/liquid
15 mixture fed into the column at a high supply velocity,
since the feed will then strike the wall situated
opposite the inlet with excessive force, so that the gas
subsequently ;ising up in the column entrains a larxge
portion of the ligquid phase. In addition, the liquid
20 which has not been entrained flows for the most part
downwards near the column wall'oppoéite to the inlet,
thereby causing an uneven distribution’of the liquid over
the adjacent tray below the inlet. Furthermore, the wall
portion of the column opposite the feed may rapidly wear -
25 due to the strong impact of the ligquid/vapour mixture, so
that measures have to be taken to protect or to reinforce
the column wall. ] _
To alleviate the above problem, it has been proposed
in GB 1 119 699 to provide a fluid inlet device for
30 introducing a mixture of liquid and gas into the column,
comprising a box-like arrangement comprising a series of
vanes, placed one behind the other along a horizontally
disposed central axis extending in radial inward

direction of column. In this arrangement, the vanes

35 deflect the mixture sidewards relative to the central



conprising a box-like arrangenment conprising a series of vanes, placed one
behi nd the other along a horizontally disposed central axis extengiatf 2006
radial inward direction of colum. In this arrangenent, the vanes 35
deflect the m xture sidewards relative to the central 5 AUG 2006 3 axis of
the inlet device, such that the change in direction of the flow causes a
first separation between gas and liquid dlieto inertia. After insertion

into the treaiig gPNEhe t NELLASAEY NS, WA dshdth dihe &Rddyd.iwvhere 5
further contacting with liquid supplied to the top of the cglunn t akes

pl ace. The sepdzgedion gof dthial fowmaneeasisa Fimat tarparatdommerween
gas/liquid con t ay, bel I 4 evice. Atho t he :kno fluid
#%.aaxgé 1&1?%1&)%1%@%0 :tqjlepfti%. Aftet Jtr{]%eel%riond 114%1

i nl et device provides To gredtl T nproverent, ul St Vi ce

causes a sw rtiewtingvesoie gashé gdhefiowetugwanid nth adhie.colifth,a weaid | i ng
fl ow decreases_the maximumfeed rate and increases the height of the col um

needed 2t o ef f cEHTERRT CORERFTIRG Wwith (S EuidratinnRkiafd tHdhs iR ih MR 629
pecded ! art . CoTHTRTT _ o o
i scloses @olﬁxhﬂuﬁﬂkéé”[bi‘%é@! 10 scaﬁéfa\-{gapglt%]@%@lg Hiuhui&is -t he

cross-section of a wash vessel. Internationa pplication publication
No. WO 01/ 60478ondi tlze ovasen amhe-a ygaes flidulid dantakyivmp belpecittecal |y

adapted for usg in conbi pation with a nulti- downconer tray. It is an object
of the inventith %o é#%&$%é an inproved device for treating a fluid having

a fluid inlet foraltHéwghiotng iendin e dfidididbwink gavovike tha 25
treating zone in which the swrling of the flowin the inlet treating zone

is grédtly redifRft IMRFeYeerhe thonEhiidnlphelidrsiqe cadsapparat us for
treating a fluigsy)ing flow of gas in the inlet treating zone. Such a

swirling flow decreases the maximum feed rate and
increases the height of the column needed to effect full
distillation.

15 German Patent specification No. 629 588 discloses a
liquid sprinkler for distributing a wash liquid over the
cross-section of a wash vessel.

International Patent application publication No.

WO 01/60478 discloses a vane-type fluid inlet device

20 specifically adapted for use in combination with a multi-
downcomer tray.

It is an object of the invention to provide an
improved device for treating a fluid having a fluid inlet
for introducing a mixture of liquid and gas into the

25 treating zone in which the swirling of the flow in the
inlet treating zone is greatly reduced. Thereto, the
invention provides for an apparatus for treating a fluid,
comprising at least one treating zone laying within a
vertically disposed cylindrical column, the treating 2zone

30 having an axis, and a fluid inlet and separation device
disposed therein for introducing a separated mixture of

liquid and gas into the treating zone, the fluid inlet



conprising at |east one treating zone laying within a vertically disposed
cylindrical colum, the treating zone 30 having an axis, and a f!gW@ﬁQﬂﬁet
and separation device disposed therein for introducing a separated m xture
of liquid and gas into the treating zone, the fluid inlet 5 AUG 2006 - 3a
and separation device having an inlet end arranged to receive a mxture of
gas and liquid and conprising a series'o@aCOaxiaIIy di sposed

ci rcunf erent i alny ad@saravihal algviear hasiircu e rienidralenang ramgeadlcyy ext ends
with 5 respect to a central axis of the inlet device between an
i ntercepting peR%eiEihdiirMastehtgad 3npdndiguig @ndeQoBPriséad Bng edge and

a deflecting RALds davd NG Gu AN fldded IAd il ieiandipan@st endi ng

trailing edge, the central axi's of the 1nlet device extending pParallel or
coaxi al 10 w tvhersimeachfcitmmffemrntialzorne tdvevedly extenest iitth i nl et

devi ce _ext endi n arallel or coaxial wth the .l angitudi,nal axis of the
col um? and WHEFBISEY HeP 1 S0C k0 S @ i@l?oslé@e%et S RETEE GRt al | y
extendi ng pariniddQfsptoind e Havdiity @lduBswefdining tEha lngaldireccby zone

inthis way, a fluid conprising a mxture of liquid and gas can be brought

into the treatlerfinheadge anghy? defAdocting @3yt dows naCH Eupstantdaldv hat
causes | ess dlﬁ%gemeoﬁwgﬂlﬁr%lé%@o t J:terf-qr ncztajlqur{[r#"%t g 0w o '?:le%tr_r‘,jﬁ_\" ce. In

the fluid inle accor nventio flurd 1s Tntercepted
and defl ect ed axialiaf | yheuivbatldebicd extsmatioss iparaldreds caucivapdiatl t he -5

085 ©38 0, 9 SHLPUST UL oI g LADANISIA S SR s o AR e
strike onto thenlet device extending parallel or coaxial with the
longitudinal axis of the column, and wherein the inlet
device is disposed between two horizontally extending
partitions or trays of the column defining the treating
15 zone
In this way, a fluid comprising a mixture of liquid

and gas can be brought into the treating zone in a way



vane surface due to inertia and centrifugal force and subsequentl%géalljrﬁemuB
9

di schar ge he vane as a nore 10 coalesced liquid flo
Sy peposl dhenpd

ci rcunfer railing edge of the vane.q The alignment axes of the
fluid inlet device and the treating zone, normally in vertical direction,

allows to intr e the fluidd fE#?B£ AE% r e
symetry of thggl;é%ezﬁaﬁuﬁsgeglge%oén&l e sa% ac e#gééuﬁ%?g%?%gﬁ%%gﬁa{Fgeabl e
to perform a doobine ifniredt idsy igfe .separtatd njluihd mketurdevicgascenmddihgqui d,
and introducing _the._s m xture-+n a.generally radial .outward
direction, t he?’éjbgl:%ﬁr g\%’g\et%&ﬁ%nm)%shv% reﬁll%g@fll%v%%%&é%gécr%%dgwtﬁe%ﬂﬁ%cﬁﬁgwn

i nl et device. r&haallilguiod: twarsilyepsr dtted fucamddievgasanes | swseinkt adethet he

i nfluence of gravity atter_ .having left the trailin end of the, vanes. It
will be under sB85d PRalH ﬁésgetpﬁ’ggﬁ AR e g?%c%u?‘ﬁa{%e‘?}ﬁ?%'fl‘alévi ce
does not 25 needakqvke teonpleetcrntitall sa:0fd emtssiffiei @dat hqchbewe a first
separation (pre-separatiqn) in which the bulk of _the liquid and gas are
separ at ed, but "RieFeithes ddUdeyPed T I Sttt I O et Hha¥et? nth®e ot her

is not criticakantheugifaeenielenld alnasanes Aie ganeratlyaPpesredndedy 30
tubul ars of a generalized bell-shape, in that they curvedly extend al ong

the central axPyP&RIEELLY ére ddndemsadhvddiPar-iht @My iy HFE having a
substaniially axhablyed rle.&]tu%.gil lraadi B RlG%e aNd-AmAStd@CLd NG PAI1iHaving a

{
substantially radially outwardly 35 extending trailing edge. The horfzontal
cross-section 6fge50AUGh2008NeWOTH® GAOIIPCURRD L8R S of Hdheyahkieidoes

oL D iR A the S e arnEely oo el cebae

direction, allows to introduce the fluid in a way that ﬂ:)
bettér takes account of the symmetry of the treafing.

15 zone. | ' .

The stacked circumferential vanes are able to perform

a double function of separating the mixture of gas and
liquid, and introducing the separated mixture in a
geherally.radial ocutward direction, thereby preventing

20 swirling flow as observed with the known inlet device.-

| The ligquid thus separated from the gas will sink under
the influence of gravity after-having left the trailing
end of the vanes. It will be understood that the
separation that takes placé in the inlet device does not _t)

25 need to be complete. It.is often sufficient to achieve a |
first separation (pre-separation) in which the bulk of
the liquid and gas are separated, but wherein some degree
of entrainment of one phase in the cother is not critical.

The circumferential vanes are generally open-ended

30 tubulars of a generalizéd beli—shape, in that they
curvedly extend along the central axis of the inlet
device_between an intercepting part having a
substantially axially directed leading edge, and a
deflecting part having a substantially radially outwardly

35 extending trailing edge. The horizontal cross-section of



shortly denoted as vanes. To ensure a uniformb5 distribution of thé& Ajsii06
flow, thew@pngerarse preferably symmetrically di sposed rel acingposoisehei r
.central axis, in particular rotationally symetrically disposed. By
providing the circunferential vanes with a substantially cylindrical
intercepting pate vadresvalws rdk cased nterpepti fdel 4+ ovandd shstrodg hwitgnner .

Preferably, t interceptin arts of. successive vanes have decreasing

di anet er. This%t{et% ﬁrb%gaclg]nz%cg tfﬁlvlls P§ fE° BBHTRntFFLal | ayers, each
of which is defdiechattereadiiall wanksvaridll.irl % H¥ ef €1 2dbyng thesd Mber cepti ng
part of a successive vane extends into the previous vane. The vane having

the shortest ot Iy SHREDANSEGE s 13 F15HF R 2HF Phe inlet end of

the inl'st devi Gl sts i¢ansidered @seti&s firsd, tranevdmed herdesesiptinyand in
the clains. The second 2Q vane is the successive vane wth regard to the
first vane, afy"§%tGaa WhtdisRIe]d atlatdie i dHhébs ¢ertrdhraygss. alm al

di stance between dctis 1A |idic edgses and éﬁeneﬂﬂﬂ@atmyddiéa&%aadvant ageous
enbodi ment the | eading edges of 25 the 'vanes are spaced al ong the central
axis, preferably &Y SFe¥LINg ditesirpind agant itthe VamRs Wi wve the sane

basi ¢ shape. Alter. ivel i r cept:i . Iy, g. ially
extend to a radsﬁlg)lsr%i%ht\g%lé]yatréﬁ;tr{qﬁe&qi nﬁ%%ﬁ%ﬂ?%aﬁ'uiﬁﬁgawﬁ%%vi ce.
The radfal inl ern30ntleanterts tdie iflgpvhdmed sopertdt iremrehork zefhtzdbly ane,
transverse with,re t fluid f i A inl et end. The
| eadi ng edges ofhet f\ig&\%rr?tg%trjfgé ﬂc%n%eﬁg@%%m%%%%ﬁnt %eél ?fae‘k&end of the
fluid inlet deeicoeasingngianetwear Thore weayi nihea filopy arayl doa dietidmth 35

§0900 s Brerer ably, hetueen 20:40"ya kPRI REtupen 1R AR AP0 VO
radially outwardly.

15 _ Preferably, the intercepting part of a successive
vane extends into the previous vane. The vane having the
shortest axial distance between its trailing edge and the-
inlet end of the inlet device is considered as the first
vane in the description and in the claims. The second

20 vane is the successive vane with regard to the first
vane, and so forth until the last vane which has the
largest axial distance between its trailing édge and the
inlet end. 7

In an advantageous embodiment the leading edges of
=k) 25 - the vanes are spaced along the central axis, preferably
at equal distances. This way, the vanes can have the same
basic shape. Alternatively, the intercepting parts may
e.g. each axially extend to a radial inlet plane at the
inlet end of the fluid flow device. Thée radial inlet
30 ‘plane is during normal operation a horizontal plane,
transverse with respect to the fluid flow direction at
the inlet'end. The leading edges of the vaneé may

converge, away from the inlet end of the fluid inlet

device, along a linear cone having a top angle a between

35 10-50°, preferably between 20-40°, in particular between



6 36 and 37', the cone extending coaxial with the central axis bb AUBL006

inlet deviyesdlisigdef ! ecting parts of successive vanes are pEdv@Rlhageously
axi ally spaced, preferably at equal 5 spaeiggs. By providi ng successive

vanes with trailing edges that extend to a decreasing radial dianeter, the

gas 1 ow can bedlizsty iPpt ed Kor eopuenkyeAhoNg LBEL 13T Us cp0bybhBcbieahi ng
zone, i.e. over the cross-section of the treafing zone: 10 EXpérinents have
shown t hat the axirtberf dfhevairebet pdevecably range from2 to 10, nore

preferably from4 6, and is in particular In._a preferred enbodi nent,
the inlet device e?&ﬁuﬂ?fiﬁﬁéﬁ%i %é?#gt%é %%% ?% lVSnSFPﬁﬁiﬁﬁF axis of a
treating 15 zenrantagawmidliyaitxiall gposadedpl prafeAdivapt ageeysky, the

inlet devi i s _di d bet . hori zont al | t endi, titi
rays o the cOFRPct I iy CHETL 09 oRl T AEESORG. Y THESI BUER BAPLILPEn can be

the bottom of eddiescaliam.e2erkpes i sreddSré@yenghosnibbatiikfiesdeh ane
arrangenent, the cross-section of the first, radialigiouternnst vane at
[

its |eading ed@@Si £1QY (<RI \PF SSTREPP TR BYBRsTVERLY 8ACBE Lhei Fadias

cyl i nder havi ngra tdicarmiceart iafg abwnd, 2090 ofvéher il apebes-9kcthencgkuppe and
preferably this 25 cross-section is as small as practically possible. To

further enhancélﬁﬁé%ﬂQHQQQRﬂion of the flow, the deflecting parts of at
| east ggnunber of syccessiNg s RESIErdIRSwY ANese U ENFuhoURT g8 LhgLE trailing

edges nore axially dapwardly than a nunber of successive anterior 30 vanes,
when the nixt upgederfablivd m@nes sfroe 4 Metl@Yeviere prefesabdvefremds tn

particular, the |asty t;wo jqf ﬁé?f?%ﬁf@PQ§.”ay extend towards their trailing

edges increasingly axially upward. Anterior vanes are vanes S
In a preferred embodiment, the inlet device extends )

coaxial with the central longitudinal axis of a treating

15 zone in a vertically disposed column.'Advantagebusly, the
inlet device is disposed between two horizontally ‘
extending partitions or trays df the column, defining the
treating zone. The lower partition can be the bottom of
the column. |

20 Experiments have shown that in such an arrangement,
the cross-section of the firsf, radially outermost vane
at its leading edge is suitably less than the cross-
section of a circular cylinder having a diameter of about
20% of the diameter of the column, and preferably this *)

25 . cross-section is as small as practically possible.

To further enhance the distribution of the flow, the
deflecting parts of at least a number of successive
posterior vanes extend towards their trailing edges more
axially_upwérdly than a number of successive anterior

30 vanes, when the mixture of fluid enters the inlet device
at its lower end. In particular, the last two or three
.vanes may extend towards their trailing edges
inéreasingly axially upward. Anterior vanes are vanes

having a shorter axial distance of their trailing edges



having a shorter axial distance of their trailing edges 5 AUG 2006 7 from
the inlet end of the inlet device than posterior vanes. Further

advant ageous enbodi nents of the apparatus according to the i nventi Al Bibe
described in the appended 5 clainms. Further, the invention relates to the
use of a fluid inlet device having an inlet end arranged to receive a

m xture of gas and liquid and conprising’é?SEries of coaxially disposed

circunferenti aframdnese MEsEidndach thk cidlutfanedd ahamppstenied y extends
with respect to a central axis of the inlet device between an intercepting

part having a S#R%antially axially directed | eading edge and a deflecting

part having a subs%&ggﬁéglﬁagggﬁiﬁﬁﬁqf gﬁﬁﬂﬁiﬁﬂéﬁ tendiyag %EEE%% edge for

pre-separating a is mxture gas and for Nt UCIn the pre-
separ at ed nm xtaceordimnmg ate reted | invaarinn iargpatdsouileed iimtthet h@l:teremtd ng
zone of, an appa{atus according to the invention The invention also relates
to a méthod fdr > ntroducing a mxture of liquid of gas into a vesse

wher ei n the mi Xt urguishes} radicatbditiod he Masselcd)thedindediord s iiid | al | y
substantially cylindrical flowinto concentrical |ayers, which layers are

def | ect ed radl-‘a‘lll?‘: RY1RE MPIVinRAD | st @m rﬁ!‘rm&% L recEiieerent axi al
25 position. ,w@ éméﬁvg spah?é ejf’ﬁﬂlﬁ’dl esser d;‘l?sgn]r?g} Y sd 19y (;'Hfé’dd' sposed

| ayers are def ected out conponent efl ection
than the nore coasially dausmeﬂ ycms.pmnuadwelr svarfes ,t wdrexedef eraad

eToOd BTN S, Flel BSrhBEBALER) v SRl O i N tPRRRL el e e

central axis of the inlet device between an intercepting
part having a substantially axially directed leading edge
and a deflecting part having a substantially radially
outwardly extending trailing edge for pre-separating a
15 mixture of liquid and gas and for introducing the pre-
geparated mixture intoc a treating zone, in particular
into the treating zone of an apparatus according to the
invention
The invention also relates to a method for
20 introducing a mixture of liquid of gas into a vessel,
wherein the mixture is introduced into the vessel by
dividing an initially substantially cylindrical flow inte
concentrical layers, which layers are deflected radially
cutwardly. Each layer is introduced at a different axial
25 position. In the method, preferably the more radially
inwardly disposed layers are deflected outwardly with a
lesser radial component of deflection than the more
radially outwardly disposed layers.
Further preferred embodiments of the invention are
30 described in the appended claims.
The invention will now be described in more detail,

with referance to a drawing. In the drawing:



with reference to a drawing. In the drawing: 5 AUG 2006 WO 03/ 07105%@[? FUUB
PCTI EPO3/ 9 Fig. 1 shows a schematical cross section of ‘ y

di sposed gﬁiﬁ??ﬁ%gion colum formng an inlgt- treating zoﬁ%ﬂﬂ¥ﬁéhyﬁgmjng is -
only a schematic representation of an exenplary enbodinment. In the 5

drawi ng, identical or. cqrr, i 1S, ?Je' entified w he sane

ref erence nunerals?qﬁéfgréﬁggg?%!E%H%gkg |gﬁﬂé§#§gfé%§§294méﬁd%5 a section
of a distill ativemtdoldhy Tisptssd idistorindtdion useldhinm fowmeitgcah inlet
orientation as_,sh The di stiJd ]l ation. 10 col umm has vertical |ongitudinal
axis A and a géggﬁr?tgi %félnf 'cit.ﬂrhceu?%l?aq‘hlolqu zlosntoaq@%raosssq s%r%??%%. The colum |
conpri ses a firepreseatiang czored Zn hadmpg aary embediommic) demttivéth the axi s
A of the colu lj .and a, fluid.inlet device 3 disposed in the treating zone
2. The 7s firs rf’#’é&ﬁifndd%ﬁ*‘récz‘,l ¥ FFSRPIHNRA et vEER Jtcﬁm"ent%% dnd
and the bottomyenfl @het BameolrdPederafe Whintdxdlhe positions are indicated by
means of arrows 4 and 5 respectively, which also represent the respective

upward flow of ga8CiRISPRE dSWRRLSI T SW S 1lui F ¥ Sugh THR¥RM® col um

during normal Qpefdbhods Eheifsitristl dti@at id Aene 2 isidi 1densifertiyon of
the top of the colum bounded by a horizontally disposed fl'rSt'ﬂf]qS] _
treatnent trayugedndni A VR tdicidctqerdR iR ot ofhe Hil ol Lt beunded

by & gy 200t abbyyfihSAAsed 35 chiicel highschidida 1 adhie A laigl 4 i et device 3

is therefore located between two successive trays 6, 7. The fluid inlet
devi ce 3 conpr sybstenteadilycgafrendmy donigred aJA-QEs sHReql ¥aunfBrent i al

banemTh o oo ST RS R A 2R S % 0
around a centrakiaxcsiAcigenéndiiggy the axis A of the column 1, and a )
~fluid inlet device 3 disposed in thevtreating zone 2. The
15 first treating zone 2, is disposed halfway between the
top end and the bottom end of the column 1 of which the
positions are indicated by means of arrows 4 and 5
respectively, which also represent the respectivé upward
flow of gas and the downward flow of -fluid through the
20 column during normal operation.

k The first tréating zone 2 is in the direction of the
top of the column bounded by a horizontally disposed
first gas treatment tray 6 and in the direction of the
bottom 5 of the column bounded by a horizontally disposed

25 first liguid tray 7. The fluid inlet device 3 is
| therefore located between two successive trays 6, 7.

The fluid inlet device 3 comprises five
circumferential vanes S9A-SE. The circumferential vanes of
this embodiment are trumpet-like, ring-shaped vanes 9A-9E

30 ‘ having a circular cross-section. The vanes SA-8E are
coaxially disposed around a central éxis A' extending
coaxially with the central upWardly extending axis A of
the column 1. The inlet device 3 is in fluid
communication with an inlet nozzle 8 which is attached to

315 an inlet end 10 of the fluid inlet device 3. The inlet



coaxially with.the central upwardly extending axis A of the col umnh AUG 7066
inlet deviweodwrmsssn fluid comunication with an inlet nozteEBMB20h is
-attached to 35 an inlet end 10 of the flurd?inlet device 3. The inlet 5 AUG
2006 WD 03/070348 PCT/ EP03/01829 9 .nozzle may pass through the side wall
of the col um haeszleshoyn,pdss ‘a‘tazymajmotlea(te:‘qde nm]alad:f)n’gheheohvxmﬁ A ak the
colum 1. It ha%}been f ound th t the inl et devigc can, be nstﬁJled ghortly
after a bend i P 1HeE |ntf r?)a)bl HS % S Y HY tm%leeéa? %“Fy %f‘?ﬁeﬁm n €gas

di stribution i ncoXumn col um:n hddilseal [ fownd othe&x atipd einbhet | dbeicpi pangpko  be
externally attached t.o col.um_ before ent€r| ng t he, ]iol umm. ., Thi s was not

possibl e with CHE Vi %‘?]@f L§h &P 1211 ot 890l n LYt TePiBRes are

di sposed al ong dlhmmtﬁeaja@«r@f ifeseehhqid: hdiegH& hel s et i Batabn SPACI ngs.
The vanes 9A—9E curvedl y extend between a substantially cyI i ndri cal

i'ntercepting pdf NV Shgt ol Wb st @ht $ 3R St g | {0 1@kt Rt Ag Feadi ng
edge 15A-15E fcmal @ﬁé}%aml)etatlt%}deca & def | estimy w@fcsrel%égﬁlﬁevwg a

substantially radially outwardly extendi ng trailing edge 16A-1

substantial |y GAYWHY- HITS ity dept inRp pete el hgele %%‘bb@%nﬂ‘é%‘?llagl ally
ext endi ng | eadigyg @dge fors ¢y, angle of |ess than about 20', preferably

| ess t han about 20 10*, nore preferably | ess than about 5 vmth the axis A",
and préferably suchehatanstse ang aticand ety %ﬂairftg Hde C%rdmalamxm Al demé ng

di aneter in th%eqh ﬁtﬁh@gcﬂ;l}efﬂ Lgtd chaﬁW gor NoTel-1y t The

intercepting parts 11A-11 successi ve nes ave ecr ea5| ng 25
di amet er s Da- Desumesiigetaxateing (beft wedcha mﬂ@smuﬁallmmxﬂatre@lrlml he draw ng

Gj)t”‘e sake of; Gl At Win AUL 218 2 3G QPG Pel A L6, OF DT 2l oG, { e
central axis A
extending leading edge 15A-15E facing the inlet 10and a
15 deflecting part 12A~12E having a substantially radially
outwardly extending trailing edge 16B-16E. A
substantially cylindrical intercepting part having a

substantially axially exténding leading edge forms an
angle of less than about 20°, preferably less than about

20 10°, more preferably less than about 5° with the axis A’,
and preferably such that the intercepting part has ’
constant or widening diameter in the direction of fluid
flow during normal operation. The intercepting '

- . parts 11A-11E of successive vanes 9A-9E have decreasing

| 25 diameters Da-De, respectively {(of which only Da is
indicated in the drawing for the sake of clarity), and
are placed one behind the other along the central axis A
at even intervals, and such that the intercepting part of
a successive vane -extends into the previous vane, e.g.

30 intercepting part 11C of vane 9C extends into vane 9B.
The leading edges 15A-15E of the intercepting
parts 11A-11E are disposed such that they converge along

the surface of a linear cone having a top angle of a=20°.

The diameter Da of the intercepting part 11A of the first

35 vane 9A defines the couter inlet diameter of the fluid



at even intervals, and such that the intercepting part of a succg§siga@ldiane _

extends i Jprevious vane, e.g. 30 intercepting part }&embsyane 9C
ext ends iﬁ{(gostl/dgﬁsej'%a The | eadi ng edges-15&- 45E of the intercept'lyng parts

11A- 11E are di sposed such that they converge along the surface of a linear

cone having a t ngksiek 6X32Q hasfhe 4 t it I pgnpart
11A of the fi rgﬁﬁgg vlgnel_QA de igngsast h%e I%!l}tq’émre Q|ef£1ld<:aat6i%if agrr%?:e%é]oc?{%ﬁ%%?u]?d 5
AUG 20316 WO 08/ 0me348side0of PROFE EROIMDI SR thd direddvirge Brd has a ratio

of 0,133 to the d! %ggt SEfE_)ec?g.PhhgairQ%i qn% %fhet i a%lcgy'llrfggiuq_laéi ellt)F eating

zone. The deflecting parts o ie"vanes nmay ra twardly ‘extend ~o a
fully horizont ahtearddyi emtebdt tob aprefldvalblor ipamit adr dhlteatfidre manes

encl ose an ang| e_bhet n the,defl ecti rt at its trailing ed and the
hori zortal pl aﬁ@??ﬁﬁgfgg' npg%l gsl: %(eitlwe%gn Cand eanr(‘fel%sceoun e eluech t hat

the trailing edgewpehnntheadeylecadrigh@arntnlagt iersd.tdai ttirey rdgntatd othehown
inthe Figure this is 10 an upward angle. Mire preferably the nore centrally

pl aced vanes eherdzenialupharg:ahfieacan erdiles atvasg Gbdyes °¢. gre at
edges 16D, and h g i t .RQr | f al 14 ng edge of
the vanes is p%é\gg‘rcgélguggt \%\gg‘ré]‘ %Bgng%ggﬁgn\ﬁﬁ%ﬁfn p%ﬁgttra?sﬁgﬁtv{aﬂoff a 15 'single
vane is preferablgtl ander Tor thqualrieatihe canglhewsf int kéeepritigpdieng{iexis

| ar ger,), vane of the fluid._inlet Vi ce. referahly t t centrally
posi ti*dhed vafg, uF‘."’%.rHt ESQ?SQ M\(/Dg epé'%,fe%sgié’ﬁ tg’lr?glmg’pr(% Coeeq_'v\l/re%zl%o and 85’
and nost prefepabtgdabents86ficlthe wanepwhad @ tate therigert ranigl iasg as

i scussed  bel BHBSTeSydne o BOETpREL o B 1hds 115 HAE Wi arse  the -
vanes may be chopegbrdabycfadhal kyaaitieqdiedger idfS,the vanes is .
preferably between 0 and 85°, wherein the angle of a
15 single vane is preferably‘larger or equal to the angle of
the preceding (next larger) vane of the fluid inlet
device. More preferably the most centrally positioned
vane, i.e. the last vane 9E, has an angle of between 50
and 85° and most preferably about 80°. The vanes having
20 : the larger angles as described hereinbefore are
preferably clipped as shown in Figure 1 and discussed
below. ' | '
The vanes are supported on rods 13. Alternatively,
the vanes may be connected by radially extending ribs, k“)
25 e.g. in an embodiment wherein the intercepting parts of
the vanes extend into a coaxial bundle. It is also
possible but not generally needed to support the vanes on
an axial rod.
‘The vanes 9A-9E are of substantially the same basic
30 shape. The uppermost two vanes, i.e. the two posterior
vanes 9D and 9%9E in axial upward direction are clipped or
frimmed, i.e. they extend over a shorter relative length
than the first three'lower, anterior vanes 9A-9C. This
way, the uppermost two vanes 9D and 9%9E extend towards

35 their trailing edges 16D, 16E increasingly axially



25 e.g. in an enbodi nent wherein the intercepting parts of the vanesApximnd
into a coaxOaboimamdl e. It is also possible but not generaldcrmmsdedyt o
.support the vanes on an axial rod. The vards 9A-9E are of substantially the
sane basic 30 shape. The uppernost two vanes, i.e. the two posterior vanes
9D and 9E in amwawr@b@aﬁ@dim i€ chippesnoeribri vaRds tanesct heMe
extend over a shorter reléii e th _than the first threg | ower, anterior
vanes 9R-9C. ThHI&EnfFEC ¢t S 15R9VANERE 8D GhdV ot BxPend towards 35

their trailing pa_dg@rah:ﬁl@; chd:‘sJ rx@iﬂaswgﬂ;e/cexwl t Ne 1DeAlhh 2006 h G- @381 070348
PCT/ EPO3/ 01829 upwar dl ared to the three anterior vanes 9A-9C. The
vanes are clippédsit 1%91 1RTERY bFo. Wi BottoRefdganty Bhes, with

respect'sto the jigngtdemfi ddard 4 | Tw@r@éfﬁéc@ﬁétﬁéﬁwgliﬁomﬁ her bot t om edge

of the 5 intercepting part. The defi ecti ng parts 12A- 12E of successive
vanes 9A- 9E extBHFaP e atARRT YRt cushong Wa@we?@qﬂlaﬁ'hle deeresasimgabl y
have a surface 4ijhalet@ i M zes obstructions to fluid flow between
consecutive vanes, in 10 order that fluid can be passed through the inlet
device at large volTiee walrmﬂ rsatidsab Ithd1d vnex /s are othat minimiaes of the

vanes is sui tably ot QW ded AL, ORS! WS O05 Sl Subot Anial ] Vi

decrease the inlet cross sect| on annu ar space weén the vanés. 15
Preferably the agidequltdra touillweitd faamege b:}asu*omdttr}aidnhgﬂg tleejgmllﬁE advide nost

centrally p05|t| orled vav%l%%é sflcgvparrt eyg qh%)ése{jmg nP/L &IP o O F| gure 1).
Mor e preferably a sl | pening i1s present inor T nihi A ST gas

recircul ation jsnﬁtfaa:tmwef stahaj dnsed Jlmlseilmyhcmoﬂ'mzrci@l@e@avﬁh this

0,
9pSNIng 15 breler gl h 10 AR00T WIS S AL ) P SR el 0% ADOMR & L

section of the annular space between the vanes.
15 ‘ Preferably the circular outlet formed by the trailing
edge 16E of the most centrally positioned vane 9E is
{partly) closed (not shown in Figure 1). More preferably
a small opening is present in order to minimise gas
recirculation just above said fluid inlet device. The
20 area of this opening is preferably up to 25% of the total
area of the above circular outlet formed by trailing
edge 16E. Such a closed. or partly closed outiet is
preferably arranged when the most centrally positioned
B vane is a clipped vane having an angle of between 50 and
3_) 25 85° between its trailing edge and the horizontal.
| As indicated with arrows F, the fluid comprising a
mixture of liquid and gas is upwardly brought into the
treating zone 2 as a substantially cylindrical flow
through the inlet end 10 of the fluid inlet device by
30 means of nozzle 8. The successive leading edges 15A-15E
of fhe intercepting parts 11A-11E of the wvanes S9A-3E
divide the flow in concentrical layers. The concehtrical '
layers are subsequently deflected radially outwardly by
means of the successive deflecting parts 12A-12E.

35 Adjacent vanes cooperate to form ducts that divert the



edge 16E. Such a closed or partly closed outlet is preferably arr ggggmﬁen

t he nost ¥ positioned vane is a clipped vane havi
bet ween 5 ah%@%%M%SO between its trailingiedge and the hopﬁgéﬁﬁﬁya.g

indicated with arrows F, the fluid conprising a mxture of |iquid and gas
is upwardly br t.ihtq t . t] 2 .substaptially,cylindrical -
romF thrgughq#%gi%n e endFﬁ%I§§ éﬁgw%ﬁﬁf% {%?%?lggv?%egbﬁ §8Xﬁ5§hs of
nozzl e 8. The suicessi vend dadige etgebndStidSEthef 1ibeidnserdcepki bhgeparts
11A- 11E of the yanes 9A-9E divid tﬁe flowin goggentrich 3Z¥erst Th%
concentrical | SELHY AUSEHURht 1F dRTRE ¥ - BAPYPI R BufhdY dPY EBFE IFeans
of the successitemadefd eniliumgh padls. IPe 1@ds Bbod) agenklygnestwgegerate to
formducts that divert the 1,5 AUG 2006. WD 03/070348 PCT/ EP03/01829 - 12

fluid fPowraditEMaF GutRE diRP$el MYt FRheCREWRal - A%i §P& TEA4LADIDUE -t o

inertia, the |igifed Hf ikascddeivaeldess idgr 20nesc0h Hher¥anesgapdafibows
radially outwards towards colum wal]. The gas flows radially outwardly 5

towar ds the i nSERMAAST oftihaniet urdfliallg e ¥dhY| dhgPoetgeROsE 1o08cedsi ve

vanes extend tQr deISAHPETMI e DdBieda 1b6smPe Fadially bawandhy
di sposed portions of the Tncomng flow are conducted |less far radially

outward than th@rmdhe mensal13A s harehiabsetspesed orsrioraeciothe
of the Syt ndr LA T on o & et ey e O e B L ey o s S
radi al ly outmaﬁd@poaﬁ@qkﬁmgrsay@ﬂ§ya§wdim¢nﬁcahefggs #rewdesleftedi but ed
Crvention s ndPTe w1 S HHE SR s moattentY crEikeF ne ar awi ng.
In. particul adisphesdd datyers zonechmayhatonpre sgas Plowal stgistributed ‘:)
~evenly ovér the first treating zone 2. |
15 | - It shall be clear that the invention is not limited
to the preferred embodiment shown in the drawing. In
particular, the tréating zone'may'comprise a plurality of
fluid iﬁlet devices, each having a central axis extending
parallel to a central upward axis of the treafing zone.
20 In particular; in this fashion a number of fluid inlet
devices having their own central axes may be disposed
around an optional fluid inlet device extending along a
main upward axis of the treating zone. Furthermore, the

intercepting part of the top vane may be formed as a

M J

25 closed thorn, such that direct axial upward flow is
blocked. The number of vanes may be larger, e.g. 10, or
smaller, e.g. 3. The horizontal cross section of the
circumferential vanes of generalized bell-shape may not
be circular, e.g. oval, staf—shaped, polygonal, '

30 rectangular, squaré or e.g. defined by a waved line
superimposed on a circle. Preferably, however, the ring-
shaped vanes are symmetrical relative to their central
axis. The fluid inlet device can also be arranged upside

down when compared to Figure 1, so that the inlet end is



fluid inlet devices, each having a central axis extending parallalg é% 6
central upvwansfomsdss of the treating zone. I n particul ar iPGIYEROBIE2H ashi on
-a nunber of fluid inlet devices having thefr own central axes nmay be

di sposed around an optional fluid inlet device extending along a main
upwar d axi s of ath&her eapieng exche arkurthiterirres widen jin akoaptanty part of the
top vane may be;farmed as a 25 closed thorn, such that direct axial upward
flowis blockéd  The nunmber of vanes may be larger, e.g. 10, or smaller,
e.g. 3. The horizofhal peessestsdetviemtion e wWiitdc wdvardritigenl apganesd ofn a

ol yoonal . 30 FEALARGAPER e Rnaa% e Akl fter B IR

pol ygonal, 30 Fgétangu re y a wave

superi nposed oroateaictelde. Skodf ercdhimns loweferr, edmmpliengiseshaped vanes are
symmetrical relative to their central  .axis.. The fluid inlet device can al so
be arranged upéirag\é?ﬂ’g\%lmén ec@mﬁ%‘?&l?é%lgoﬁlr’e °f b glarFatetﬁerf’gui’?ﬁ et end is
15 AUG 2306 Mﬁg@%h&i&@4&313he BGEAEE?3#£H&HE&ﬁﬂoﬁJugaﬂxkﬁquﬂuimfﬁFhiﬁﬁi
vanes w den in downwar irectjon., The present inventiaqn can W th advantage
Eopied ina  EBRGNCuREr S EGRLER b G SR o Ay A S L
contacted. Suchuedl HMas1ake .f TheeX@mile ivSed idevildaddanatim t&. the

distillation, or in gas treating. Depending on the actual agplication,
gas- | i Hli d ni xPEREENTNEBY NG 1R SRy §GuCEF hR i e rdntMeEs AT 19&i§ ons in

such a col um. gqiheekkuicd 10R5LRY ddavi @%ea%%@'ﬁimqﬂt@ tie tH: praRand] inuantion
can be used at one or nore of these different |ocations. one possibility is
the central feédlefniat ai digtaild@ition icod s -udn LUk ¥han IRGs P& i ifigr f or
the inlet of a,gaszLhgui dem-xture  r; Y f r i er
. £f@s3hh el demaxigwise 1esaiav &l A% fldientved ramdr fghaid er,
ﬁESch heats up |IQUI3 coIIectgg at ?ﬁ% 15 bottom of the columm. The reboiler
effluent is nofmam p reboiler, which heats up liquid collected at the
15 bottom of the column. The reboiler effluent is normally
re-introduced into the lower part of the column. A third
possibility is the inlet of a reflux stream received from
condensation of top product, and this reflux stream is
normally re-introduced into the top part of the column.
20 Such embodiments are within the scope of the

invention as defined in the appended claims.



re-introduced into the |ower part of the colum. A third possibility is the
inlet of a reflux streamreceived from condensation of top productl,d Aufd2006
this reflux streamis normally re-introduced into the top part of the
colum. 20 Such enbodi nents are within the scope of the invention as
defined in the appended clains. 15 AUG 2006 - 14 CL Al MS 1. An
apparatus for treating a fluid, conprisingdt |east one treating zone
laying within a vertically disposed cylindrical colum, the treating zone
having an axis, and a fluid inlet and separation device disposed 5 therein
for introducing a separated m xture of liquid and gas into the treating

zone, the fluid inlet and separationcggyACf faying an inlet end arranged to

receive a mxture of gas and liquid ing a series of coaxially
di sposed circunferential vanes, wherein each 10 circunferential vane
curvedly extengs 1 th re%Eect t centra the in] et device between

| 1S |
an intercepting” gart2PRITALES g?]%s'fjé%‘ﬁjarw yg);ﬁ(f‘é]toc;'y WHRRFAERY i ng edge

and a defl ectingaperénbayrogtingubsha@niaplhy wodhal |y vortneddly extending
trailing edge, the central axis of 15 the inlet device extending parallel or

coaxi al with thbspaged eylindricahtcadumpnethe Herestingfzeme Haviny ian et
devi ce extending. par e ax| ] | tudi | t he
colum, and mhggégh ?ﬁé %n?%?fgdgé?%%m%égd% %%%9 et%%&%ﬁ%vé?%éh%%%ntally
ext enditng 20 pehéréinnfeorittayduoinghe sepanatedfmhitgre hef tXemiidgandone.

2. The apparatus_accor di to claiml1, wherein_the vanes haye a surface
t hat nininizesgﬁﬁsf?ﬁetFggstf%aFfﬁgdz?P%M/t%%t%é%hdcﬁmﬁ% B#*%Ye vanes. 25 3.

The apparatus 3&gef&tEnt Qe¢ldé Nhdvofiglan WMWL&t Nedd@arranged to receive
| a mixture of gas and liquid and comprising a series of
coaxially disposed circumferential vanes, wherein each
10 circumferential vane curvedly extends with resgpect to a
central axis of the inlet device between an intercepting
part having a substantially axially directed leading edge
and a deflecting part having a substantially radially
outwardly extending trailing edge, the central axis of
15 the inlet device extending parallel or coaxial with the
axia of the treating zone, the axis of the fluid inlet
device extending parallel or coaxial with the
longitudinal axis of the column, and wherein the inlet
device is disposed between two horizontally extending
20 partitions or trays of the column defining the treating
zone.
2. The apparatus according to claim 1, wherein the vanes
have a surface that minimizes obstructions to fluid flow
between consecutive vanes.
25 3. The apparatus according to claim 1 or 2, wherein the
outlet of the vane which has the largest axial distance

between its trailing edge and the inlet end is open.



outl et of the vane which has the | argest axial distance between its
trailing edge and the inlet end is open. 5 AUG 2006 4. The appaligt@% 006
according to any one of clainms 1-3, wherein the inlet end of the'#l iczqnlet
and separation device is arranged at its |ower end. 5. The apparatus
according to any one of clainms 1-4, 5 wherein the circunferential vanes
have a cross section selected fromthe gridup- consisting of circular, oval,

st ar-shaped, pqlyg I u re.c SASECLEO L
Cross-section géfiﬁgg Bﬁbgg%ggng?Fﬁéagﬁ e??n%gieﬁﬁgo%faa%?@@ ef 1@ 6. The
appar at us accowtiemginotamyiodetoéndl aefnthé- §luidhinken dfxk separaepdén ng part

I s substanti all cyli.ndrical . ar at us gccording to any one of

. 7. Th
clains 1-6, wﬁéWéF PﬁeaFﬁPEPEQp?Fngtggﬁ?geﬁfe% tcessive is circunferential

vanes have decisgasThRg 6ppSgatast h8RorSindNEo PRAr SRISOACEDL G011, any one
of the grecedln clains wherein the | eading edges of the circunferential
a

vanes afe spac¥ eéﬁéﬁgtpﬁeCééﬁ?ﬂ&FISRFéﬁlpVéﬂéFab??eaﬁ CEREAl SaFsiemces. 20
9. The apparatgélggggadfgg t?ﬁ%“%g??gh%?n@i@ﬁ?ﬂ NG Eifé@far“hgég}n t he

successi ve | eading edges o erential vanés convelge albng a
| i near cone hastag-shappdangbdyheotedenréftsngulprof sqabty beoseenelOidd*

10. Th t di to. f. 1h ' 25 cl aj wh '
the trai|ing odfEs SoFTeacoaestyEne PESRRH: B P PSVacL a% (BWGST IPBReFasi ng

di aneters. 1llpnlThecdappaeatus according to any one of the preceding clains,
wherein the vanes are of substantially equal shape. 30 12. The agparatus
accordifig to afy oRBeoPPPRAERRES122¢CrdiAGr EPnaRNeoRe refingbadme i ktSvanes

extend outvardiy.34GR the intercepting part is substantially
cylindrical.
7. The apparatus according to any one of claims 1-6,
wherein the intercepting parts of successive

15 circumferential vanes have decreasing cross-section.

8. The apparatus according to any one of the preceding
claims wherein the leading edges of the c¢circumferential
vanes are spaced along the central axis, preferably at
equal distances.

20 9. The apparatus according to any of the preceding
claims, wherein the successive leading edées of the
circumferential vanes converge along a linear cone having
a top angle between 10-50°, preferably between 20-40°,
10. The apparatus according to any one of the preceding

25 claims, wherein the trailing edges of successive
circumferential vanes extend to decreasing diameters.
11. The apparatus according to any one of the preceding
claims, wherein the vanes are of substantially equal
shape.

30 12, The apparatus according to any one of claims 1-11,
wherein the circumferential vanes extend cutwardly such
that the angle at the trailing edge with the horizontal

is between 0 and B85°.



that the angle at the trailing edge with the horizontal is between 0 and
BS'. 5 AU6 2006 13. The apparatus according to claim 12, wherein %ﬂ@G%&ﬁle
of the deflecting part at the trailing edge with the horizontal b

selected circunferential vane is |arger than or equal to the angle of the
previous 5 circunferential vane of the fluid inlet device. 14. The apparatus
according to claim 13, wherein the nost — ééntrally positioned vane has an

angl e of “bet wegs. SphaNgbpplhudesNRERIL PTdIRfin N PAeir thel f2i 1 g

edge and the horizont 10 15. The appar at us according to clalm 14,
wherein the oangke of the detiecting paxt RIsitheo o Mary iesigs osddh or
partly closed. _16.. The_appaf{ at ps, accordi ng t.o any. of the .precedi.n cl ai s,
wherein the nuﬁ%%rh8¥15%ﬁ€§ir ﬁg%35?$§§%%éﬂ%%ﬁﬁﬂa&?ﬁfqﬁﬁ%Q'6?%#%?5%|y from4
to 6. 17. The appaeat thaRCEHr ipigl t €o athe aindie ¢f eqpdigreviddi ns, wherein
the treating zone lies wwthin a vertically djsposed colum, the axis of the
fluid ihlet debreantsrentlal Parel ¢kithe %da%@a#nlvﬁﬁ I$HE20 | ongi t udi nal

axis of the Coih'mhé-Sapﬂ_%ﬁwai@ééﬁﬂiﬁfgfcfieﬂ it 104 ARl HY daRr ﬁien

the cross-section of the first vane at ading ‘edge 1s less than t

cross-section oéntraylynpesihivied vanelitaetar vigkbof RoMeasn tfe adicanet er
of the colum, ,apd 25, preferabl nges_ bet ween 13, and 149%, 19. e of, a
fluid inlet degsce ﬁﬁ%ﬁﬁﬁna hT’ n%(%ff%%tdm%r[?%%e% to-% gtcrea[lv'%”%? M eljraé‘dof gas
and liquid andthgORprigbnoan. series of coaxially disposed circunferential
vanes, Wwherein_each circunferential vane curvedly extends 30 with respect to

a cent¥hl axis18t The PPPREIERY| 2ECOMBIRNRAP Hlai dbepiiargiparthehavi ng a

substantially surlet of the most centrally positioned vane is closed or
partly closed.
16. The apparatus according to any of the preceding
claims, wherein the number of vanes ranges from 2 to 10,
15 more preferably from 4 to 6.
17. The apparatus according to any of the preceding
claims, wherein the treating zone lies within a
vertically disposed column, the axis of the fluid inlet
device extending parallel or cocaxial with the
20 longitudinal axis of the cclumn,
18. The apparatus according to claim 15 or 16, wherein
the cross~section of the first vane at its leading edge
ig less than the cross-section of a c¢ylinder having a
diameter of about 20% of the diameter of the column, and
25 preferably ranges between 13 and 14%.
19. Use of a fluid inlet device having an inlet end
arranged to receive a mixture of gas and liquid and
comprising a series of coaxially disposed circumferential -
vanes, wherein each circumferential vane curvedly extends
30 with respect to a central axis of the inlet device
between an intercepting part having a substantially
axially directed leading edge and a deflecting part

having a substantially radially outwardly extending



axially directed | eading edge and a deflecting part having a substantially
radially outwardly extending 5 AU6 200b - 17 trailing edge for sefgqﬂﬁhgﬁ a
m xture of liquid and gas and for introducing the separated m xtu t0 a
treating zone, in particular into the treating zone of an apparatus
according to any one of clains 1-18. 5 20.._ A nethod for introducing a

m xture of liquid and gas into a vessel; Mherein the mixture is introduced
into the vesserabyidpvedgagran separatiygsabsimmiialéy Tiduidiraredlgad | ow
into concentrical |ayers ers are deflected radially outwardly.

which | a
21. The net hod*BEcSPHi ABEFOIEFIIth $he ARBRERHET HELFINES HALR 4 |57 STkl y
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apparatus according to any one of claims 1-18.

5 20. A method, for introducing a mixture of liquid and gas
inte a vessel, wherein the mixture is introduced inte the
vessel by dividing an initially substantially cylindrical
flow into concentrical layers, which layers are deflected
radially outwardly.

21. The method according to claim 20, wherein the more
radially inwardly disposed layers are deflected more
axially upwardly than the radially outwardly disposed

layers.





