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CO CURRENT VAPOR- LI QUI D CONTACTI NG APPARATUS
BACKGROUND OF THE | NVENTI ON [ 0001] The i nvention
WO ed0de21 0 an apparatus useful for perform ngPCT/US2006/061689
fractional distillation or other fornms of vapor-liquid
contacting for mass and/or heat transfer. The
invention nore specifically relates to a process and
appar atys. i [
61 G T PO RN AT AR AR TS
useful in fractional distillation colums to separate
vol atil e chem cals such as hydrocarbons. [0002]
Vapor -1 iqui d coRASKGRQUIBYDESIHE SNYRENASON: act i onat i on
trays and packi ngs, are enployed to perform an al nost
[000¢hd| €B® iupentionyelafes sepaspparanrsuseful fdrgepfotmimgeiuatiand distillation
etrochem cal .industries. Fractiopation trays _are )
or 0‘5? rmg Bfnvaé’%ﬁﬂ}l Confpetipgfor mass %&47%*166? trapsiss- dihe ayeatipn more
speciTka 1P sa4tB9 ' ‘ 1 j i
P el o Sad BALPLLL BYIGMAIREh SSdilt o Bl Hificiency
co-cyfirgrt dhoahfraciiosathwn appartuserssful al fkadtiandrdistiliasipn nolooms tsseparate

| vent s, inorganj c _conpounds, atnospheric gases, etc.
VOlagﬁ’ KFrﬁlcﬁﬁesuglé%%ﬁyaC{r?cc?gbo " broad boiling nixtures such
petrol eum derived fractions including crude oil,.
W“"?ﬁpm OBt GeaaciRg AT iR 2 BAEIDETI Ry rRYsApd Pagleings, are
emp%k@&tobb%?ﬁrﬂl%&%gﬁre%lg%a?i%ﬂpﬁ%% ;ﬂgt'ionggﬁ ﬁe@?ﬁole% arfnd

sorption. A wde variety of trays an
petrasbemizet indgstdes i lredidnatiomyaydidid esednfpr adumapit sigeke seperation of many

e di sad t h b d | d. 03
Ty
speciRIThPbus@ienhs GifRtent AREAIORB erdiaflldrb@hti @M monomers, solvents,

. apparatus. They are wi dely used in fhe chem cal,
inorggpicrcoationndsa ptnasphgin gasese gt arsf indheggparatios of besd boiling mixtures

e 15 ARG ARRL s SR PR RGBT g, wprop i

contdctiag trapnat a0 weed tonferfontlgdsl g cddingOpurbi-atibhl Anddadrption. A
., trays. Oten the structure of each tray in the colum

widejvarigty f trgys an ethen congiching dewisrsaving iffaring asveanfegasrand

disad%ta?ésﬂq%b@@é& MReeLyical ly adjacent trays. Trays are
moun

ed horizontal Ty, typically at uniformverti cal

00l AREEELSFES 8o b0 O BRAST fl afhvnsona
fractid@altdifiEtion aﬁbﬂh@atﬁfs?' THEY- ard Bedely 8368 iRER Bk, PeRBOHK G and
by a ring welded to the inner surface of the col um.

petrofayprefinmedpdysiiies|to @ramete Vapdrdisuithepntactiny perberatddyin feetionation

1 dpet [ : er .curr.ent contactjng,.. .
ol o GRS RS 30 530 i
trays upd@n chevapoturé bbedch Afay 39t dolinit isisimilAieb@ppR hgbUsolvid&hat the
vapor ar]d liquid phases are brought into contact to
structélregdwy alternate on vertically adjacent trays. Trays are mounted horizontally,
typically at uniform vertical distances referred to as the tray spacing of the column. This
distance may vary within different sections of the column. The trays are often supported by a

ring welded to the inner surface of the column.

[0004] Fractional distillation has traditionally been conducted in cross flow or counter
current contacting devices having an overall downward liquid flow and upward vapor flow.
At some point in the apparatus the vapor and liquid phases are brought into contact to allow

the vapor and liquid phases to exchange components and approach equilibrium with each
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the vapor and liquid phases to exchange conponents and
approach equilibriumwth eachother. The vapor and

wo p@aiogicar e t hen separated, noved in the appropeT/E8M06/061689
direction and contacted again with another quantity of
the appropriate fluid. In many conventi ona
vaporliquid contacting devices, vapor and liquid are

h
o SR N ] L SET TSP e
contpatéd agast wgh anothteqiantity &ythé gifpoprintd haid. WAnla@ycbgventional vapor-

ver al | owin the a paratus continues to be
liquid SQRiaet erVé‘ﬁﬁ vaparanddiquidarsrconiaeigd in & sipsaflewmgrangement at each

e f
sas MR, AL 0 TR RL® 53 LN s
whilg ﬂmxtwemhlaﬂlovdusﬁue lappdratog comtdes ® hesiongteeqimeat thdndhge of actual

f the colum

tra en ed at, the, botfom
contqeiBi Beryerh g Mg %&arﬁ’a%@f@s ISYPOSIETR Pt FopPUTonb s transfer
zom§pread over the decking area of the tray, which

supports a quantity of |liquid. The passage of the

[OOOSP PODrHgQHY Ral il ﬂlgﬂl%cﬂlogﬁﬂg{?@g 1?5? cdrﬁ%gﬁon% rgﬂg 2]4?0% generated

referred to as frot sur ce area o

at th¢ beftdm héthssotummpuises khrpugls s Bifnge siimleerof spal Ipb]tf@lfa&bns spread over
qui d phases on the

ib bet th d |
the dEfkpe arphat gty P eiaRP MR b dibieh afhe Taveage 98 Brvapor
throubRdhd llé’aﬂﬂ @endPed Q %y@?§§bdlibi%‘§ $E@fred R fY(?tHo Thb g@%ssu}fgg‘esarea of

vol atile material to the liquid and thus beco
the fegith belps tp qriekdy vmlzitsh|ae:oas>osmomlsgel$1bupmareowemtba gpor and liquid

t t.h tl
phasEEAE Y, 15 BN SRR okl Oy OPTE I Sbi €l During mass
transfdrqﬂclb @apb’ﬁ)\l@ﬁ:s dRvRVRLiLE rhitenaltts & licﬁ’nd Eridythud B&:olrrleg léh%ltly more
separates fromthe froth and travels downward

volatig s it|pasees upyarg, thrpnek eacdiirdyn Sowyltaneously fclcfrcmt:¢mratlan of less

rfor d._on,each ay.
volarf288tpod i BIRREE L AR BRI T SRRt i ray 10 ey,
The h‘im@tdp@fmes(ﬂoxﬁ ot Bacthiang trabels ﬂb@hﬂ@rdwamrnem tdwdrit@yi dhis
and then all owi ng_the tmovﬁ@ases to separate and | ow
contippoys;frath farpatign pud ¥ iRoRdiquigiisparatien istnepsrmaedompeqohdraye  apor-

llqul@c&i{é&@}g |tl?er%m3§‘é'rfo% thé W&ﬁﬁ@?&{sf(;f%{)ﬁtgf:tllg)%% %Eﬁlggz%por with

process |leads to separation o
liquid arzbtdien plbowing eéhe twoeplasesvte svp}irab ahd flyw ih ABGEntMarRYtions. When

di ff dc acting device
the s A B ARG IR HGO IS TR bY@ BbrnbisaEh GIRrogs feads (o
separﬁﬁ@r%itcl@fmédl‘%oﬁﬁ&ﬂdg b%&d'dﬁ@ﬁ%’e@r ﬁfbﬁ'vﬁ%mlhf}av' ng this

utility in the petroleumrefining, em ca

[000 etr ?/&!ﬂ?r&ﬁ&knt' tg]géést}f Bt IICB'J__% I:(g{tgcrt”ﬁ %@Q%rsa%fu,fﬁd g epachng and

ave ferent ant a I nstdnce

trays diavmb)s@melbv&lopgdsasfaa‘eﬁlIMfghe desrerto anprolve aqu@m@ﬂtﬂﬂ@irigl t8R utility in
and the abili ction effectively over a

the PelfQieHM Fefiaie, Féﬂa bﬁn‘gB@F%PPlﬁgfalr ndusgriesst Piferent apparatus tend to

have Hﬁf“ekén@ Qd\‘}a?l 5. Pol1A%ENR, 1AW 6{’% ESWiothed Ergg HBJ%_Ihn\A%] {/zlgor and
usef ul W pressure or vacuum operati ons

liquid thleﬂﬂnddhfaalaht}emlfanatm efifectinabyp o vdriaGidrificamn kgt of gperating

rates. Structured packing tends to have a low pressure drop making it useful in low pressure

or vacuum operations. Two very important characteristics of vapor-liquid contacting

equipment in which improvement is always sought are capacity and efficiency. A co-current

contacting device is believed to be one apparatus for achieving high capacity through using

vapor-liquid separation devices such as demisters or centrifugal vanes for enhancing vapor-
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equi pnent in which inprovenent is always sought are

capacity and efficiency. A co-current contacting
waelewrogiees bel i eved to be one apparatus for achCBUBI006/061689

hi gh capacity through using vapor-liquid separation

devi ces such as dem sters or centrifugal vanes for

enhanci ng vaporliquid separation at each stage. The

s@ achi ev

iR RS ANHARS T SRR SERRPRERBETER HpcioRve nigh mass
trandfandfficienaygthedughithecd-tepddrd cdﬂt@@ir@d{ ﬁmﬂhui&&@plets[vgiﬁ}@ﬂpor

A co-current vapor-liquid contacting apparatus having

[oooa] parAlcbelurrakitAPELIBHEE cbStatt alvus Yav B 08 Ar R Barhligehhent is
scl oses a nodul ar apparatus for co-current
taugbbtm He0v43g-06f WhiphAiselasesia medular apparafgfpego-efrrent contacting of
qnt al
v S oS WSl B850 oOEL P Phof PG

colualne)r lodrer 2ncidaire.y Thpsneciralnaits atahd@iohtally 3gRe@apdr@ittdach stage or
ces for t he downconers fromthe nodul es

d
layebtP FF%@X% &%ﬁgﬁﬁ% Hhsr doyyncgmerstiiem dhe medylese! thanexs higheg slage. The
stru&ﬁxﬁgl?m@ 1% et GRR D @'leh?;aratllgl folife %h[ lﬁgﬁﬂ[rﬂ!s il Bt s?flpéﬁ]or and
ownconer s

the superior and I n st ages.
inferéfglstages. Tllrﬁeddquxmd:rst drlxynetheﬂlthmkxo ione bf wadmbrﬁdminmgng

h.t t | har th
chan§ SO0 i Phladite PR 6os AR S TR Srb g e SFespaion
chan@cfer Pat RSP RF a YastRAle. f VNG 11 Wﬁ@qu’af‘d ﬁ’gﬂnttﬂgseig%Bﬂtchﬁﬂbers to the

chanmbers to the contacting channel of the next highe

contagiiggicbanmgbof thguext HighneadolorandHuidyfioss dowiy theowghnt snagle central
r. to the nex t .lower contacting channel. [0008]
dowﬁgwgggggliﬁgt%“'rco %?@ﬁmE§H§P059 934 di scl ose a

(000 2Pyl f runtey | b RS ig aronaciongiay having

mult J:(ﬁ@llr?éillt béht@ctﬁig@ctﬁdr@‘éﬁreﬁ@ E%%h@ tlail UL ullcf bfolféﬁ:ted in a sump
ownconers to next |ower t ray |

flowg throughrrepius ahtweﬁcdﬂwncpmewgo e maxg lDWm may Wh@einlt mgestafned in vapor

IISIH% te})\?/cl)& a\yagan d nfar%sgg g? the[ll q.%ﬂg)&?%dfl? 8 I'?]n% ggﬂE' ' ge—re]rrlrttrea%ment dev1ces
on thderagNThailigaeittordl e¥dHCee-éi@ihrhd R Wevit O iHen Mok ThRto 2AuPTE humber
of arrangenents are taught including parallel and

of arigggerpataple daughf inghirkite paselled padaen-piroligigignment of stages.
mal di stribution of liquid or vapor occurs in a
[0009apodt Ilnalqwr@btm@nwé ¢Iqu1dg>ra/|aptarca:cuxss i avaprg-laqumaccaitdmﬂng apparatus
arrang 0 no hat
havid 4 PR Bt bEAGRT T FBRS bt bl B ey ot be reaaily
redls{rﬁﬂwdrhlcﬁfg thé @nafPartRs Hﬁpar&ﬂé‘ ST h@h@ld%ﬁb&%‘ o nlqﬁfd or vapor may
iquid or vapor may propagate from one stage to
propagatet from ege éﬁaﬁ@tq the nextpeedircipg ﬁn:obaeamycanéw@mmcytdfehe apparatus
a qrefore CO- curren
her RS eI B S ST g S Sacons
degrefé%@‘lﬁeedd)ﬁ for fagd eebistabutidnUiiTH a8@EbA thé B dfRrfoldled decks in a
ition, the use of perforated decks in a relatively
felaméfﬂfﬁlsmaléna@é Withinthe qoheme mauraﬁeaﬁlaynfgwamlrgssum cir@asgen if the
e rea
fractlﬁﬁaq %.ﬁ ﬁrg? gs?ggh Yﬁmﬁatore = nee ﬁgaélcg rs] an 1r|n 8ca-current vapor-
11qu1Cb@nwnng devmapmhlnloq{pafhllel stages and structures for transferrmg liquid from

one stage to the next inferior stage without reducing liquid handling capability. Further, such
a device with an optimum use of column space for fluid flow and contacting is needed for

achieving high capacity, high efficiency and low pressure drop.
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contacting device with non-parallel stages and
structures for transferring liquid fromone stage to
wo b@7/08d6e2 | nf eri or stage w thout reducing |i quPdI/US2006/061689
handl i ng capability. Further, such a device with an
opti mum use of colum space for fluid flow and
contacting is needed for achieving high capacity, high

ffici d | OF THE
L oneY a0 ! S ORFRRY G RPN T THE
100§ by Il G T G e i PiclsP RS o sifebnteporiquid

con@bghoipperatisaBptise ih ik Hor®iBh aslubide aRd 08RE $8%+-1ihRI contacting
apparatus is characterized by an arrangenent of

Progesist-ad e ARpIFRIBUISEhatapicHatd bio arfangemerisf cantaeting hadules in

. -1 ' S st age are
o AL BT BB B0 ORI 200 38R e o
be nofi-parallehivizh raspe s tt@a g, madidesndiah diifedbegsge, 8kugioh stagh)@r both. The

contactiqunod | es include(ﬁ%,least aliquid .
conigriite medi'ey inghide ' lgasedidatd dipriworwid aderaistes bhicdy dedige a

C . | . . .

o MO A AR AL L LA
dischiarged frbmttbe ligaid dystuilgntor cacnyirguit centrirgntlydo tieed abeintest Bhie demister,

N A T -
liquRingn |sé;§h'r'zité*l|y% eRatahe dywhiva Hé@@@ﬁ@elggﬁerd&m’@{ngaected. Liquid

respectively after being contacted. Liquid from
fromgdmidemésteriflagsontme eecgivirgpindnd ghioagh aductt fiacightha ducts

t.. .Each of the .ducts .associated.wth a sjingle, ., ..
assof o G s il 65T R G PR e Bl e b,
whidh i§ ésdcidiedtwittbat @iferioMibetacting Bps00iapaB6hselale @Mhe number and

inferior contacting stage. Variations relate to the

desigppiybe indhdwd slegrenst suches thedlernideraliquir dissmbusors duets.ad
I.Si.e LUl ' ' and

con%%ﬁl ac!qn?légs’ i/anoq !lﬁlﬁg)g%lqg%ﬁéégp%% gﬁ%lfggéérrﬁtg%gerrent ~of the
001328k B B B arb Bl R g o-cumen
vapordigafd don@ietiflg CORE asfatdiGs cohiiRisPR BRuddIHG of SERYSIHASHhg@ne or more

plurality of stages having one or nore contacting
contpgsigneadulesh d he santaetinagoduid incbuden e liquidglisgiribitquhaiing an outlet
proxf i S PU A By RO L LGB BB G LA L e i

distribata] dt@ast Ond iRt lan@uidéniitert MHabbibPihe dattshaasd uppe efdat fluid
and a_dem ster. Each of the ducts has an upper end in

commupicfiowith fiecaesiving wpp.nd Rdovercsidun fyidrpmmarigation with a
: ' . rate .
o £ e OTIDL A A 41 B BERRFL g
contating aokntehaid ansoutensurfaad that B stipeios anthectdengny phniNEh@dhtacting
iSs superior to the receivin

d n ?utlet surface that ¢ g
mo ﬁsﬁ. atfast 0B7$148% Idgtatrddifierepechio the sattaging medideof another stage.
rotated wth respect to the contacting nodul e of )
[001Zhot He pnatherganbadanar] the invenbemirludphatammaratys fonperforming co-
curre'ggﬁﬁbg-giﬁpidl Jb%la‘éﬂﬁé e ﬂ%r%r’a%t c%‘?npfrl%Es D Slrufra lrt}r,n of! gcages having at least
one contacting module and a plurality of receiving pans. The contacting module includes a
pair of substantially parallel spaced apart demisters, a liquid distributor located between the
pair of demisters. The liquid distributor cooperates with the demisters to define a contacting
volume and has an outlet in fluid communication with the contacting volume. Each demister

of one module has an inlet surface in fluid communication with the contacting volume and an
-4-
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vapor-liquid contacting. The apparatus conprises a
plurality of stages having at | east one contacting
wore@algieand a plurality of receiving pans. ThePCT/US2006/061689
contacting nodul e includes a pair of substantially
paral | el spaced apart dem sters, a liquid distributor
| ocated between the pair of dem sters. The liquid
outled sSHhEdMHHEf 0B ABSIr Atk §Sc W derd as%tqeer '
! contactlggl%o ['u rand ﬁaéﬁg%égg? et 1 'fﬁd%%tg%ghﬁgO?ﬂw
confgginampde isdncaigd betvhen the phiaof ravgivirgy pume assoaiated with the pair of
dem ster of .one ule has an,inle rface in fluid
dem e aBr < RGiPR T8 1B AR b FBC s et pan
proveddsfRERcSHRaRIcRiord © ass‘éﬁﬂﬁt%tlﬁfehgpﬁéllﬁﬂ R PARS:. At C}E%‘? one of the
stage. At |least a portion of the contacting no
stagesole AQtatgd mathiesnect ﬂ@elnp@her stage SOStb@H thé nontpcimg raeddes c{fttMtwo stages
ster receiving pan has at
are i nth tpta%ﬁlgp%{gél{neﬁlt e[H'lr ec(:]tj Fac I'ha

eas cdel e receiving pan

OVI nnunl L 0 a separate inferior
[001[8 qUI BP rrOBIll}t ny, gg? c%ﬁg mythg rgg%-égluicgcontactmg The

metHdatin¢8gks\whd heﬁﬁ@fﬁﬁgmé 8 %Qﬁchﬁé v RIGeRR irfth thohtla@tmg volume,
contacting nodul es of the two Stages are In

and giseetipg lignidghroagh gn ekt ofiatistrigsbdistribotor auh that dvatacting volume.
i ncl udes

not her for t h venti o
Enurylig e {B RNt Gl R ne luifsda fow co-currenty
into h demistes Sblﬁt&at‘iﬂgelmé Il@flldﬂ?&ﬁ KOV 2B ARGRNAI NEURRLT Delivering liquid
streaminto a contacting volume, and directing liquid
exitipg th igmisier te@trPeaiviag pan and mssmg @#m \ipdr $tqanberiong thetdemister to a
v the 1 UId
supehgﬁ%cﬁl%%lrﬂggh]ﬁ%et ﬁ%aﬁﬁﬁ% t}qué}% ac e regflv tf?miogwl at least one
ductctlm{ directethiel liguicine an éerios lignid cﬁ@ﬁ&ﬁtat I Bzg:htdm@t Ads@thtd with a
fromthe vapor streamin a demn ster. Dellverlngbl[ ui d

recerg Wigtﬂaﬂ Ieea ﬂlfelllﬁ%‘ii BYl p seRgrate BeNATIgushdisEibdtopa erior liquid
distrfthifor YORAY: pa?&l'fé? JMKE Fﬁe'cpt% thd ﬁﬁg ﬁﬁﬁuﬁtd?%néﬁma superi or

contacting vol urre aSSI n romthe

[OOIQECGIAI{ 8&3%&{ 9 r?tt PP &Isut:i]nat tg%:'l glt(_)ll‘l-tlph lsllqorge%&éwn of one
contzd:ltlﬁg sags Wﬁ’:th aé@)ew tb h v@rt[c@ﬁ?% hfjabht Bape Qdds%cde%réehﬁ ftde@bthdor

a separate inferior liquid distributor.
distripygg e WaP?rqﬂ@iddlqwdslflrmlﬂaplérdlresthmn llbaamaldlsénbw(tmpf liquid or vapor
e q i 014]
occu SRRTRA KA LTl & B LB oF R Oors
eliminatad paasfeiveds one ioe nv@btagys, tieredp énceRirgahé B aﬁitﬁ@ﬁ‘d fficlency of
resgect to a verttcalﬁ% adj acent  stage ad a degree
t

the appargtps ayes fhe canventiqna T}E‘F‘gprtePFélt V’é’ﬁﬁfﬂo‘hﬁép Pﬁ%f ifled Torrrelatively
unobSlctddP B8sa3k b8 @He' \QdB§I‘ asl: chﬁ‘ﬂé@bx% tlﬁfe%ﬂ 59 t%f Jtu' gﬁbrdco%factmg
vapor occurs, IS rea redr s &
volurg uéuchdlaﬂﬂiechdszamtagmoﬁ aolnwef piebopué dlroprcomam‘d tb $revious apparatus.
elimnated in as few as one or two stages, thereby
[0015]ncr ERsil Aga thes-sapasiltsyhandicefthi \@p&nm;{plgtoﬁtbﬁmg column
appar atus over the conventional art he present
empl?XW% FR-Fekeny (captapiing nades ¢fthe presgntimveptiomobst r uct ed
assage of the vapor ascending froman inferior stage
[001§o aFigupeéy 2 enoseenstiualispligmvasicode miuéhh has t he
advantage of a |lower pressure drop conpared to
[001r evFigu$ ispana¢wsf a stage of the column of Fig. 1 showing the demisters and

the liquid distributors.

[0018] Figs. 4A and 4B are views of the demisters of Fig. 3.

-5-
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[0015] Fig. 1 is a cross-sectional schematic of a

vapor-liquid contacting colum enpl oyi ng co-current
wa@onvagteeng nodul es of the present invention. PODUS}006/061689

Fig. 2 is a cross-sectional schematic of a nodul e.

[0017] Fig. 3 is a top view of a stage of the colum

of Fig. 1 showing the dem sters and the liquid f

St risgu ' [ e.
00 B G opr At 8y Soy e 6 s 3k SR s lBfing pans
and gredgmiddistietorol um of Fig. 1 showing the receiving

pans and the liquid distributors. [0020] Fig. 6Ais a
[0020pp sEipedrmiis € topfscherh@ivedfd Bgeipiap pah ofFig. 11. [0021]

Fig. 6B is a cross-sectional schenatic of a receiving
[0021gn OfigF6RYis alerobPRRBndTisehendafic iof a dedeRRnSHAESMALiEC1 Of a

l'iquid distributor of Fig. 1. [0023] Fig. 7B is an
(00225 ONMettiE | TA Y £WpQEhdhAi T 1RfuiPdibirBiicd of 3L ! but or of

Fig. 1. [0024] Fig. 8 is a cross-section schematic

o 5 AR B L o U e
0028 L i8S Br el Skt B PSR Rbk P er s, 1 hype an

alterh&Bedipi.ct al ternate enbodi ments of contacting nodul es
of the invention. [0027] Corresponding reference

[0028Par ag %@ 0 1 ndisatBestic S5PERAL BOvRARL svam?%g@ QE%j}arattiﬂg
several views. The exanples set out herelin ifllustrate

strucgigeelahe prasertiimesntionof the i nvention but shoul d not be
construed as |imting the scope of the invention in
[0026hy rfagmép A- BT piE R tDRSERNBHIAEAE{t)0PAIntRehe fidda s bo the
. FiLg. 1, there is shown an enbodi nent of the co-current
InveRli®or -1i qui d contacting apparatus of the present

Lpvention within a vessel 10. The vessel 10 may be for
lOOZZﬂar&Oéreép%déltg Tefezencs shaigrigrrindigas spBesponding erts throughout the

sevefaPOicac! THE @ialﬁﬁl‘é??&?%ﬁf her@h i?\lﬁ%g.{e gf@érﬁleémydc@%i%tg of the invention

conduct vapor-Tiquid contac he vesse _
but should abhise constreat asrignisinggesscdpe athoklieagon i dnyemsiil}.ect
i nvention and two optional collector/distributors. An

upper portion of t ' top

chIec$orldistribuggﬁfghﬂgﬂ&ﬁgﬂhgkiﬁjﬁortion of the

ol um cantaipns bottomcollector/distributor 16. For
[0028]; nplrﬁgé‘?fflﬁ}g tcbg,qu Lithereds dommerit graky damenj s thereo-aitsh vapae-liquid
contdcﬁn%‘?ﬂar&ﬂ?&‘pthle Brctsgﬁ iddntiofl V\qgﬁﬁ 4 ues@él' l%nr.m’@l%l VAL T@me be for

con n several sections. Each section
example a distillation column, absorber, direct contact heat exchanger, or other vessel used to

conduct vapor-liquid contacting. The vessel 10 contains contacting stages 12 according to
the subject invention and two optional collector/distributors. An upper portion of the column
contains top collector/distributor 14 and a lower portion of the column contains bottom
collector/distributor 16. For simplicity, only three contacting stages are shown. As is well
known in the art, a distillation column may contain several sections. Each section may
contain numerous contacting stages, and there may be a plurality of fluid feeds and/or
withdraws between and/or within sections. Also, different contacting devices such as co-
current contacting devices and other conventional distillation devices may be mixed in the
same and/or different sections of the same column. The vessel 10 includes an outer shell 11

that is typically in the form of a cylinder, or, alternatively, any other shape.
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contai n nunerous contacting stages, and there nmay be a
plurality of fluid feeds and/or w thdraws between
w@pa7o81622 t hi n sections. Al so, different contakPCT/n§2006/061689
devi ces such as cocurrent contacting devices and ot her
conventional distillation devices may be m xed in the
same and/or different sections of the same colum. The
sse [ udas, 11 that i ypically.
[00%/9:1} thgl t%‘ gip h%%glltlt a c?ﬁ?%rg’gstrhs&gﬁgﬁla I?é’rlnéa’? ‘fehv%ql%cttlégﬁtage 17s
orieote evithshPeofalioR 9lithl rasfebieto phicediemntly @uheidi BB infersdtQMpet. NThus,

the Fig. 1, h contacti. st.age 12 is oriented with )
cact, XGichfe ok 12 iR QIR o R BoReb BarPogOBRY the immediately
sup@¥d siaBé 8fid RIuSdsaaAgistribiten oPAE TighN L@%&Hep gmﬁgﬁﬁgrgegﬁlvertically

_distributes liquid in a direction that I's ort
adjagent cpeta¢tingetitgss a1ay higsienied witht agpgatmncf bethees ° and 90°. In further

; but i he |1 qui I . | .
X AT
betwideh lBodactiipatageB noly Heahe\eeie A ed&td sBe ok it chH WAL That is, the

. enbodi ments, the contacting stages are rotated between
Invegtigh gl s@gncompassgs gmbedistentsan athienthp degwee nf taticadtetwiepn vertically
: .Sa t...eye st,age or, it.can vary.
adjalrt 6iRal T, Bleh VAR TR oft i 6§ fell S eTnEt sk G iarig figge 12
comptisesh fliveligegiceatacing @badleO20 Het EEVinY §ahd 26l | y
adj acent contacting stages varies. In the illustrated
[0030rbodA §EHvtwn iBEGEs. CONtAGHS] 1 Sh@SEhelRo&RBPI b SEGiPembodiment

. . plurality of contacting nodules 20 and recelving pans
inclytlg a l[m%@trﬂwtog R3wpratad trhygeen @pai3ef dendstérs 26hdhe liquid distributor

] ' I of this aodi nment inclu ..
ond OOEF PR IR 850280 A5 BURSEARER TGS B sasiion
the cdetacSigemeddlds 20 vach stagt &sdlinsludePapRifal AP Of RGN fH8fafs 26 which

coqﬁ%at e c}o define the co-current fluid contacting .

hav e ducts 284 dilg-i pihlustertesrtop samvactiew gf mpuadjaeenpgages in

. p j u it f.receivin ns. .
iGERL SRR Bt PELARER PoL L g of L BB
pansi26| dtts 28, @ad digtioplisioutos 22w Axfeat Btagd] RGBS ViR FARS 26 Are

b V\,hi.ar thel(lfﬁlenﬁil]sters ave been renoved to nore clearly
substantially pacallel an gevBted gpagt agreps tha grasapestional agracafshogessel. The
BB O SRS 2R e R o B0l s v 2
resulsipg oealalégraatinggartessofirbeiingpamsMcind onatul@rea Rikeivhg pans
I tv(ggsel . The Ii ﬂIUi d distri butgr 22 of a nmodule is
OcalFQRAPEH BEY LN CRAEHIepAR ferpd aeljial Bieevinedumeiang rerehgng pans
locaté®bét@eeh & hiddulehng 1R $&513hdINGre FB@Ee'ir?feHn&? tebfifral ye'kggltg\l/\% pans. It

pans 26 and nodul es 20. Receiving pans located
can begeemibaideagakreecihiog gams areshared behwe adjaceacmiodileg heamther
nd receivi ans.|l gcated between a nodul e and the
emb el PO s et & i TR B S P RS L0 AchGontacting
modl@nWheh sustaobge a8 ArrkA@Id 16 GRUPRMntiaBf Phiil1BCh] nfdFoss the
shared by two adjacent nodul es. In another erbodi nent

stagenthe madulpstareadiecentsyshithat dfere aredivoirengiviamparisdetween each pair of
cocl . Anto each coptacting. ul e n such )
iR RO SR SGRL2E AR i DB o e
contaalih@mowiits 2C ir0&dert th8ntercept vapor emanating from the demisters 24 and, in
general, to reduce any tendency of the emerging fluids to interfere with each other in the fluid

transfer volume 58 above the receiving pans 26. The vertical baffle 21 is situated between

and substantially paralle] to the demisters 24 of adjacent contacting modules 20.
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stage, the nodul es are adjacent such that there are
two receiving pans between each pair of adjacent

WO apajosiicel2 st ri butors. A vertical baffle 2 1 i SPCT/US2006/061689
optional ly included between two adjacent contacting
nodul es 20 in order to intercept vapor emanating from
the dem sters 24 and, in general, to reduce any

[Oﬂjlf}nde’ﬂﬁé’h?jld Hh;?rl r ans?é brlékgﬁ eﬁlgo{yg'fe%g s & I%Uéd Ials%l%utor

her in the flu
inlet B api upgenRITE o2 6nd T bblralﬂ!y bf atletdBf il aaoﬁ/eﬂ.pd)ﬁloﬁl tﬂv\@tsﬁg}ed liquid
to the dem sters

| | |
s BB BRb TP by ey oo Trcorom of
the ﬂibgtbﬁmdnytwshgp%dqfqutdmsﬂb%% fa %'é‘%ﬂit&?wc g@egi & thiy W fat as

distributor inlet 32 in an upper portion
shoysp ity I 3-yAbernative embodiments hav1hg\hqmdpbstt1bmnrs Sfmarishogiéfrent
the .li

30
sharh b1 B SREeY8 Sdat AREE WA g cpociments
the @bsstshaismuabsiapa b akllyu GhEpeQr hia? B de Sl st &Etaﬂgmar or
be pointed or curved or may be flat as shown in )

squage, OAllttfe%Yn%ﬁ Fupeede psRelateor asheraigersgnfigerad o @nfmerth@dnsmes

contQétgl\éqfo'hQHec‘ dei (Ulﬁ/%rgfﬂ% lﬁg?iglﬁ%rﬁte O $weav]% Sf%x%gp%gﬁ%%m%@ﬁtsglbutor is

usedtlhehecpremt Srebcbdlmai toghayide @tombRalibflof djlaagesédnltd@ﬂhg Kolume
h as rectangul ar or square, or

bet“ffr‘% ﬂ’ggiezr?ﬁ %Jrlé anf ﬁléam distribyter yahes Gunsthe mefﬁrlﬁ@m@wfte@Ch stage 12
and 9 ?afrg@l?qdl@ @15%90%&6&91&9@5&% 'ug&v\b%h 89? d&%ﬁﬁg ter?l?lrged

liquid thereto. However,
ductsl2& tor inbrgaserliqusd barelding na[bd’mﬁltp r §ae ht1u1el niimﬁblifﬁﬂhlldt 32 is configured to

I tact | urre
enzaff Ricfifistite Waionat el pbes iy e bevoen M BaHy ogipsest liuid
distriftdrf) Liagid &%Buﬁ?[ﬁlét‘iﬁa‘r@sf 3@&?\)‘& ﬁl%qﬁgldld?lst?l%g ?1Al@t¥p§8x1mate to

l'iquid distributor inlet per por
the liguisdistobator ﬂgﬂ@ﬁB‘bD@@wpﬁtuot hqlﬁ8 dtstnbtmmrnasmé llgyBKion each inlet
abi |it id dis tor |nI 32
Plat"%n“qfeﬁ?@“dﬂai 83m e ol A8 ?wléﬂﬁ%b%m&%f tece VohaIe Abayeihe
demigleB2£/hef tBE Bqhid Gk ehiRRAtBABRIN &/ drot. C?ﬁlslbr@&%é%caﬁnatddltlonal
liquid distributors. Liquid dlstrlbutor Inlet plates
advanigge s uterhagh ¢igigicdcxivbereilisuidois previeated fromx emratieg the lignil

s Y30 AR PR By s concan

oppottuniggt |iquid fromthe superior liquid distributor 22
to the volunme above the dem ster 24 where the liquid

[0032}S eThE iR AYibhitos bttty BPRE - foxq:% ﬁpd; @%fa‘fil opﬁots or other types of

addi ti onal advantage to ensure I ci'ency wh
perforgtipnp drrngepl e PR DY Ofer IO epmmmawego theebdtuoquofdthe llqu1d

d1str1gﬁtt¢')% ?:Ik gﬁ% t%ﬁ ?f#]r ecﬁiF XOCB{;% ﬁgmraé@{rqrﬁlée bottom of the liquid
distrib@pe anlUplefa}llonI DRGAH 1ehRein thél Hhﬁd @hﬁﬂlﬁdt&%@(lld@yﬁ L&l %o ;?r%vent the

are formed by a plurality of 'slots or other types o
ascenguiefvapat frems niarngibebquid d@treblmr though thwwtlptso}éi ridtee to

ut out ets
e Y Sk S S DAL 1R S gt o
may Bd@rdngerlisith that the perforations are varied in size or number or eliminated in the
portions of the liquid distributor 22 that are above an inferior liquid distributor. Thus,
arrangement of the liquid distributor outlets may be used as another means to prevent liquid

from flowing directly from one liquid distributor into an inferior liquid distributor.
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distributor. In operation, a liquid level in the
[iquid distributor provides a seal to prevent the
wa@s@efnglionyy vapor fromentering the [iquid di stPChuszme/061689
t hrough the outlets 34. The perforations 34 are
preferably distributed along the length of the liquid
distributor 22 and they may be arranged such that the
Cor i
RAQUAE SR B L shn S0l IUERGHs By oo proven
thispptenHalt fonliguid boby-pass 4 euingaciiog staggui d di stri but or.
Thus, arrangenent of the liquid distributor outlets
[0033]y bFhededisass 2hninhdondiibaimgtiooflf@iestribuii2d if FWR on either
fromone liquid distributor into an

. flow directl .
sidej gt e a:s{lgﬁ?sag?ﬁ“s‘f’rﬁ%l}t dt shosltbhernatedihat e receises pang are not
sho®h eFigS e héRe "il?us%ﬁfotﬁé ?%&@BEI%%?W rggczulgss ﬁdad}a%ent stages

prevent this potentia I qui
of theamesgot ¢émpodimayte . THeQRBB3terToers Qdmisit ter s sédbled froal OPp@rality of

den SRR SL L s L 4B L 4P e

Ibendslbedictdta fehgle @AGME il '
malpend QUG als EAGII S 19, BB BHRNABbHHIY Rith Rafrpmentary

end plsgRofes ddipcantj depdster wtibge fofm iseal phat sebstarsiatip gravents fluid
Lster rows 24, may be assenbled froma plurality
teak QAGREI TS Sor B FoRrged deniar st o avpe of

inted@kirgt rﬁécnanishﬁthéﬁnggaue fisbdtth @b nshred 4/8kenRieFRIVE 28 A nPhdl@ar
46 and a female end plate 48, each of which cooperates

demigferyngteady Anikpawy intpdogking megfanism may he used. denthet embodiments
i . f t ubst anti al | revents .

he P4 Rat a0 OISRl Db SRFARL Tl S5y B b

clipd, pima) darepy bphds, esweklige 8L luir@n VESHRRIsAE sid &7d Q61IaRE female tab

chani.sm that may be used to construct a dem ster row
and 3l QPRSI Profids Kivaniages 5 WGk azsey blrswilisassembly. The
modufa} 85Tk RY TR @ i he i i i
enbodif%e%nt s the no ulﬁtng%ﬁﬂ SV S%?)tﬁ%é%/alt%etgﬁ)éos UgF dgister units 40 in
one orgyendienurblyer off kanddrd aimes rEENSsahlslbd 880 demi3ger Ok 34 of varying

ey, i T QUM RaNE Hhitay BhEsdnEd frangicslas) short demister
rowsCUith &tk HNth € %gﬁ{r %\e/d ﬁ@é@ﬁ}éﬁmﬁ&% cfe?ér%@lg%&g Fh%f’qs%%ggsligns of the

and di sassenbly. ular configu
appaghgin adghs varietabf sasdaad Siabdémates unitod (pawdiable. ddeingddatar design

npts 40.in one.or.a snall nber of standard sizes to
has thtrhe adalHer Al Srsiniie reempINg! thacwacsae maryly dheose the
demiS@ABniGURE £81igh#%e thaf @MealifEr oW Fo?mécpof%%f’mgr@ utﬁg.q ?gﬁ&%ﬁer, in other

for particularly short dem ster rows
embqdi@ents a§ingledenaister yuit A0 deBnesiamomplet® Zerdspendvad. on t he
di mensi ons of the apparatus and the variety of
[0034]t andae dewiste wénHs temptisd 4 sapbd-liqual Sepith@on SRR tUFOAUNafich may

esi gn. has, t he rt hey advantage of easing the
be ofg SR Igt e EBAISEE R T RE 6441 freniee liguid droples rom
a vapRe S her ORI S st iR &t Lk ARLEL L SeSlenli 9 whi
_pfaor med of a si nlgl e un|t t. %owesvé‘lrm{%sﬁa \ga?g'tef;} eec{r?‘ggglern‘g}rl]ltcg have
variogs fir eydreetiemiddowrerumich tied thbefliid eSesn pasaplgah®ugde MeSde@iister must
row 24. e . . .

undergo several changes in direction which cause the entrained liquid droplets to impact
portions of the separation structure 41 and flow downward to the bottom of the demister.

Another example of known vapor-liquid separation devices are mesh pads or woven metal

threads. Combinations of these mist eliminator technologies can also be used.
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[0034] The dem ster units 40 conprise a vapor-liquid
separation structure 4 1 which may be of conventiona
waele®rgsie2d/ar i ous known designs are used to de-ROI/D82006/061689
liquid droplets froma vapor stream One exanple is
m st elimnators, such as a vane type dem ster which
have various for channels and | ouvers such that the
ooB4wi d r der.go
Lo er A ShpauEERe 2 oL el AT Bl SRk sHILHGAR be

incorpefigled intodhd damsistentd fupthcxt urmno\td tbeperbérntanee sejjar Atuctifal integrity
he bo tom of the

of G HEtl” s s B R BT R SPIRRIR 46 Ak Tt Getgee, @ perforated

outl%elﬁlatfeﬁml 208n danEGasady, and'Bs infRadsa® fop"}ﬂ%(t@ 25RL @lown. Perforated
t hreads. Conbi nati ons of these ni st elimnator

Plat?%%‘ﬁ R8¢ bige 6 flearmanipeatos thas edy c0aBB4te pdthsghodemister FOgher non-
e with and/or

i KROADLE, AR ISR TRE SRR R By s,

screehe gpésr fhosshpprofileanied Soreciis) dhdtHoheycohibs € UHak Yedh fouhdehat the

E’? ratus. For exanple, a perforated inlet plate 42 as
fracgpnal gpen argy Pf@eélo“amg@pw@toa% dliech bethsepasptinnectfigicaey amd pressure

dropPbit th@ﬁerﬁfére?aq‘ﬁe 1% e'fqpa% f @Rl ﬁo&%ﬂ?ptﬁ%tgrsdhsla}? {&ty on

shown. Pertorate are one

differemtispleh abdon tﬁeaaam;deaﬁmhmd@ﬁletewd dptﬂnh@e the ik sdr&ion efﬁc1ency and
| ow manj pul ators

r nog tin anpl es of
e 0, DR S oL B S s
denﬁs(fére@rmﬁbheﬂéﬂﬁ@dlmgﬁé 0w npht L{Ju‘f‘atéﬁ‘ & fRUEEINGH s@or ang of the inlet

honeycombs. It has been fo at the tractional
and gutdes seiffaceh of theslammisieni pul at ors af fect both separation
efficiency and pressure drop of the demi ster. The

[0036] act Tierzdfoopedindet gdatof2 isyokiime thieiqpid cﬁitﬁbﬁtoﬂm/ YB¢ Werforated
i des and aon the sane side of the

dif
outlEBite ¢4 g Bt ez Ofbe ety ronoprici dhegerraed il
plat@#?&ﬁi‘%ﬂ@ngjﬂl@ Boﬁf)mtd? %egd;eghﬁheﬁmt A@r'r}?é"lgné)te}[fgfﬁe PopI }Il!ltg\% prevents

manlpu ators may In a Ssin
liquidtfiven leawing (ﬂhembﬁnmster fihio 0 daadtiyurah tthétop o€ th&QInlmﬁanBases the

ne. or an he inlet. and outlet surfaces of th
vap i e o SBEioT Y B¢ IBIHOGE 4R PRt e oo Siips on both sides,
one ﬂ)‘ll@%‘lﬂéﬂﬁ id Hﬁtriﬂu%%'vgjalﬂ?)(ﬁfo‘} 'a{%éghﬂ{ \%%h th-gh?alﬁﬁ{d Jﬂé 3 ht%pfollowmg

outl et plate 44 extends the
the mrfa@t@ppmk;t pletet4§1 afttke gemister ao éazt qonhtmtmg |vﬂﬂlethéﬁeﬂd51dted outlet

the d t t
platea414o qglﬁaos (OEER ?(fué@r[b?t é{leemze‘@r%?géé étﬁia §l>'i gpa%@owmlptégqﬁ ﬁ’i‘b‘n the top
of thé baf&awus)hﬁa plite 44400 hippsilel Yafdrafuld @ ph@Ro R Eficncy Nt one

and i ncreases the vapor-liquid separation efficlenty.
emb%@emn@@rs\trm extendsdp Cf:oveat W% sf thadelgbhof it depsstomullet Hn another

R R R R e e
embqaithéairthé aeip @ieh@d topbade Me RightRe nderdnster ot f or

connecting with the perforated outlet plate 44. It has

[003‘25‘ en FhewHekht Q&Jenﬁﬁ?péﬁ%rshﬁ&ﬁ'i@F%o rj B EX! 5 glcﬂﬁftéqreﬁlcally

i stance fromthe top of perforated outlet pla
extendglingdipsaroundraofla Haseaflb r Démister duppoptanit Sbmreetﬁlfme&i Bnasaching a

formec{1 melginlate to each of the two lips along the longitude of the pan 26. Terminal
receiving pans may include only one demister support rail 52. The liquid collected in the
receiving pan 26 is directed to the plurality of ducts 28. In an embodiment, the liquid
receiving pan 26 includes an optional baffle 54, shown in Figs. 6A and 6B. The support

rails 52 engage the base of the demister units 40 in a particular demister row 24. A support
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enbodi nent, the strip extends to cover 10% of the

hei ght of the dem ster outlet. In another enbodi nent
wo b@788162p extends to 30% of the hei ght of thePUEIBENE061689

outlet. In a further enbodi nent the strip extends to

50% of the height of the dem ster outlet. [0037] Each

of the receiving pans 26 shown in Figs. 2, 5, 6A and

C

gl 4 i BB o B RSN s e hgpPor i 52.and
the wptod diei degnisterf io fastcherd te ligjuat distribuachllG, pfogirmhaw td thBShquld

AT AT T S
everl befotel tBellEmiGRY Ligld £0hAR HebR fAsRGE1 \J Y 118@11?1 d%@rlbétor 22. In this

directed to the plurality of ducts 28.
embedimesat. waeh sentrabreceiyingdan eupnorisgo ;damnstﬁ OWe Q(}lmm feom each of two

oo SO e ™ o8 e e B B are e o the

vesséDshleHI 12 syl ¢l dimistend fthé ferma] Abduls SEHRR %fatg@n@ﬁs a single
attached to the bottom of each dem ster unit 40 is

rece]iRgRane M Be shaeedshipt ¢onfasting smdules Thes, tasde&@flbcd]ﬁ)r the
pres%ﬁ%%gfmén% of ﬁl%tu?v ﬂo{l Gnd Hgns d{l&r cbfdefl { s[th%urtélg)rf g\gﬂleﬁqgne in at

roximate to
leasts;mpplfratcohmuﬂ svihéh pnrphﬁdet}ﬁtfﬁbtwatimahncﬁﬂmmﬂﬁﬁorf &'thé Bi§paratus.
dem ster units 40 even before the dem ster units 4

[OOSB}EIVG TeqhubBstdiedist dbdlth@uplliirsdeiviRy b 28 Thio R liquid
enbodi ment, each central receiving pan supports

hi s
dlstrttwprd@lﬁ{ i3 elﬁach(gﬁéhez@ctso}{?ethﬁtr@mr@a@nomh a mla@lpamemvmg pan 26

t h ei Vi
dlrecgggétﬂg L it éi?ﬁlggb'}rltgﬁfeﬁlg¥ héfqﬂd d%eﬁqnbnb% AL g;ﬁbgistl %Ynéﬁ g&o |5t In the
curram embediinzhg Itheon‘op tolfiehet Rict2 1 &l flusB ehdthahie Bbrizd@al SLEBR 50 of the

Thus si ngl e receivi_ng 1JJan 26 may be shared by two
receléfa}gtp&e?ﬁﬁ@ thas digrlamayrflowy fregly @‘é@éh@ 1560l vVingrpan R6 lpwéh‘émct 28

w1th§x§fl‘%9§i IOBBH}CUBII L &héﬁ&ﬁwdlﬁ&tf eas u%&rh%% rllilz?nt If?o I rﬁqcelvmg pan by

stage may e same in a
havingha hh theit rqatSI cfrl the flahieasé D i dﬁtrb@ﬁwﬁ@ gan Wﬁé@tﬂe&iub@rhr@fitted
38] The pl urallt%/)Hof ducts 28 extend

oo BB Ty 9P I pburatify o diets 28 o ond
recei¢ingtpahd UA)Qi cérﬂleﬁﬁorgl%e oRxﬁechng UG 28 r é%%dng pans may be

extends through a particular receiving pan

usedllﬁ@h‘@dll@g buttrot Hmdiefl iehamping, bbblmgpwdldmgumﬂ phessuré fittingr Gaskets
he current

and/og ﬁﬁ?}%iﬁéfw it {103%@‘64“? Fkggfmw therecrAyite RiPe And fh ducts. In
other¥iHo@aNéAS theWubBGRayI: élfleatslt_:%?arﬁﬁgﬁcﬁe\ﬂngg bh ik 1%?112120% ﬁl@tﬂat base

liquid may flow freely fro he “recel vi gpan
of the reeeigingtpapghatinadydhet CUanlyd tribdxtdrariubloadl. oult lwhen Itter openings are formed.

Furd B RGP I bl et B8Y oo Gl hert ARy s 40 Tpi St faror
inlet BRE£shoWHIn FagurvRes iddieisél Hghia h@ﬁ(ﬁnfg' &?%lliyr‘d’nglfg&hc% RBocking

openi ngs. The ducts may al so be noun

tendefipyjalrthe dectdnlet abhe ssdewahle of é@eiuvtSn?@ qpaslspedinythat the ducts 28 fit
withf R FA S TPRRS 2 anf BTG el v o ich 0 RlotnpTe
whiclb3lshowg in Wk 2 A 7.aWdpdeHeet& ihiotthé NGuid @RtHBIST 22 with liquid
flow from a superior stage or through liquid distributor outlets 34 when the outlets are not
completely sealed by the liquid in the liquid distributor 22. If the vapor in the liquid
distributor 22 is not properly vented from the liquid distributor top 32, it will be forced into

ducts 28, which may choke the liquid flow through the ducts and cause severe entrainment
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and/ or sealants nay be used to prevent |eakage between
the receiving pans and the ducts. In other enbodi nents
wo b@7asises may be at | east partially defined bRCT/N82006/061689
portion of the flat base of the receiving pan that may
be cut and fol ded or pushed out when the openings are
formed. Further, the top nouth of the duct 28 may be
' i [
and %%ﬁhﬁ?gloé?gﬁ% qger %p%glf’dﬂ%sr e"lgl;ééeq?rg 1?5%%31%%]&21%@&6 the 3 preserfcf
embogjpadpit Hiat wea)radmr iadhe;hquih diﬁtﬂimgort}ﬂnsl eatyd &Irodiglﬁthéi d&is between

Th. f the d 28 |
ductspt Bhg HAE ERBIRT 27 o GpcbHien ot o o Gibi B ABTB (DY 22 between
ductd28amte be@ve oft tidaduct 28 1S%§Med With ﬁldrﬁh& gf s;ﬁﬁ&@s cheb‘?lQ ontlnuous slot

venting, which is shown in Figs
or siggledargparsningeto [aflgriligué @tﬂqmmt@ﬁlemum dllstrﬂbut;ptu iza Ulndw normal

opeALAUTHE, 0 39500l 0" GHE b LT U By
in tHeydutte@8 o gaticaliynbyt Reuidl irfithic cﬂlqdidschgthbﬁtbpﬁz 22 I'f the
vapor in the liquid distributor 22 is not properly

[0039¢Nt &gl ahla@BiahGe bhnBddithe ﬁfoWnQHtF?% 8t 9 dﬁgt' %8 éxtéﬁ‘{ S olng)eslightly

forced into ducts 28, which oke t
beloptthe ligwiddifsribiter iwlesAd aoébssears@ﬁeng aetitertwtmﬁemas the same size as

| ood f th f
o B L8 PO S LB Lt s
ductl218 dr e thd i d 1rﬂth§tlfqhm'ﬁl§thbgt%r D3, Hﬁi’éﬁ@% %Qﬁﬁé’ﬂgtetjﬁnay be

aps between ducts 28 and |iquid di stri but or
inst sé AVHGad stosingdhe bauléfdlqtlhbutm iglet 42 dTiac ductjslﬁ& aIeZ@htly fit through

oper*ﬂ?%sv&qﬁu ?L? y?a%fr tog}e b t ! orrng??fgl ,ctéeg“ Hé%glf’%@% dhe top of
the lﬁllultgdhetrllbalrog ep. Jpefird gnibedmanomasl dnCdivEnth&e de@'hik Rlk@ndhe
di strjbutor 22. Under normal operating

emb%%ﬁ‘&mt csause it i the ke matize embodimsnie uam@nm& in{ealp@rid flistyibutor 22
thro it ikt @M@%lﬁﬁh gx#nﬁ% éi@}l]:.)é}loii‘g ﬁ @3@8 On(ﬁ yented from the

atically by
11qu1{1 doautdrrtopia2 alltseiadaﬂhb W&p(ﬁfﬁbﬁﬂd:ddiﬁﬁto tﬁh dudts 28 tdihg. sg}&.rlor stage,

he duct 28 exte d ly slightly below the Iiqui
“hwbﬂﬁﬁﬁ%ﬁﬁ king qzy %%Egﬁawh%§g%ﬂwdb@ﬁrng at the bottom

that is the sane size as the main body of the
[004Q) o5 Jhs setummbeswveeribe dnlet supfce afreedatuister 28 aidtheatljacent wall 30 of

the R R o Rl B Pl 5% b Bl B gy
contaveyg b@tlrfusi il deptistorsamnit®d befodS Vaper bAElighid léfedseparated The
distributor inlet 32. The ducts 28 are tightly fi

perforgiedpighc Bramthgdlosnmenipulseasiat hy dgmaster inlst pmwem ﬂwéébw
dlstnfo{lt%ﬁ tgqgé bdflis e?'inqd Lg}%ogéhﬁ\;a%%)izﬁ%ﬂ %%arzghon eﬁg K Q?]w manipulator

istri utor
may dd@/mnprag@ﬂmderontabtlﬁg ahd eassatanyfer. eTheO tbl0RR abBRCASEIvirg, pan 26
ternative enbodi ment, vapor enters into

and ﬁe%ggh%lkgw.sqebmv&%@a& YRGS deiincsiadliad trgpsfof Yohume 58. The
demibtbiHaind 24 nRay b Q{Qn?edszi{@ﬁ ghglt% NP OGRS 11!\%&91%% Sn? 3 %85 to provide

vented fromthe i quid ributor to ;
an impheved apmbinatiof of g echtacting viohendl S tvehi 218 ut ﬂletﬂieseﬁtmﬁbddikﬁent has a
. hoki ng.on Iiquid flow throu
decre?%&@iﬂ&gvglf?o% ga%on%?g fc’o% tg mat(I:h V%’I’[h the de%reased fluid flow andga fluid
transfer volume 58, which, in the present embodiment, has an increasing volume from low to

high to match with the increasing vapor flow.

[0041] The liquid distributors 22 and the receiving pans 26 may be supported by support

rings, not shown, which are affixed to the inner surface of the column wall such as by
-12-
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[0040] The vol ume between the inlet surface of a
dem ster 24 and the adjacent wall 30 of the liquid
waole@uostsat or 22 fornms a fluid contacting volunncﬁﬁsﬂmwmnam
shown in Fig. 2. The fluid contacting continues in
dem sters units 40 before vapor and liquid are
separated. The perforated plate 42 or other flow
weldBi3i o BHRE @Jnﬁhtl&ﬁ? nﬁ:ﬁfﬂ SEHRMidufd %Etrfb%‘??ﬁlfgnc{ {nldir % Nlrﬂ% pans 26
distribution to the dem ster an roves vapor
may; by boleed @ﬁmmth @r ptheawisé baweden It}[mduap(m ringyo EHas the 11qu1d

d t t sfer. The volune
aisbBE8% b A S TR b T he g il

embbdlithéaf the tndoPBe liysiddBétip@sr 22 folcHides 4d afsdesr S%O.Jnﬁrﬁeoracket 59b as
58. The dem ster rows 24 may be oriented at an an

shopp indige?Bi dhe cad sqal ﬁ%tsrvml@gi tp fthering. of 2he kg e dwmmtmzz to
thex’ewge‘ﬁyﬁlg ch@ gp{h@%ﬁ'gﬁﬂdl&hb?to? 2@ t §§t érg% i§§$ llfsgse\a}g\/E]ﬁgd ?0 the bottom

prese nt e
oftlﬁermdlsbadti‘)a and boltal) clagpaat & otiwirivise bifkedes nfeas%gso& lnﬁgy The ends

w.and a fluid transfer volume 58, which,
Of%%%ﬂ?r TONS i aRd RS repgikingpanyeG may b golies T@rfbe f:mct)fmal %% and the

r
recBary TPt D MO P SEBLAR PR b k@Fingpans 26 are
the mamssuﬁ;ﬁ)rtsdyr ﬂne confapiig wddly 26 tapaiver, biddigsnal ROppoHRdakhs may need

o the inner surface of the col um

fi
to b fefude i sFotas iy i S b EvrLRes e nEEniBE Terbambsuch as ribs,
bract$)éndréQbd Fhatlirat fh'lcgdﬂt:%r Sn el M hat Hﬁgfe)ﬁ§§1' % g %%P\th% 2 liquid

may be bolted, clanped, or otherw sec
distrdtispre 22 and ty reeeivingpans. ITha;uands df e diqhidt distsib@idrsedXimay be

ol R A P SRR L e et
Fig. |7lAC§hbGlfs @iesdpfpbﬁﬂg @hd2et llcﬂl?d dﬁg@i%ul%q‘ 28 ngl%wgll?@%%% sflell contour

bracket 59b as shown in 7B. The nd se
In a §lepred Pr contimeus faghioh. t he | | quid distributor 22 to
thereby seal the end of the liquid distributor 22. The
[004B} acWetsome bmibsdisemlts Mi&hﬂ evetitton the d@aiste@ i3 Hvinetpe 8RS eliminator
a_and bolt d anped, or. otherw se affixed to

ha“%@“%’ﬁ% BB?‘%”‘}%E‘FF&SS St el AR 5o ifRaTal s tie r | Hecssrugatod sheets
and @B daf $Rets GFEla Yél@@ sBANRatdhe g?fﬁepp(gftsﬁg n‘%gndd fﬁ?er%?ﬁqo%xhers creates

seal 59a and the bracket 59 n sone e
at leasit qlnﬁ t@rtupest fﬂliubm‘tom@laﬁﬁelafrmm aﬂnmle‘te@ en wuthg of esdeBGstar. €An outer

casi 0 maler}sS -%oer fo? th ts ctgng dul. e 29 tions include the
o IS s SgCrrbivdt Fft AfSS Higsthae eRpRe viia
ordet (B’ﬁlhjdﬁiﬁl@ tlﬁ@éorﬁ%@ﬁﬂ%ﬁéét@bﬂd’ﬂh%h&% &Qi WhARer thY s are formed in
(rjm

strengt hening features such as rib races, | Nncrease
the compgatqdagheeth; Rlﬁétssheefan@ twttuli Eurd'ﬁalvalwmps rrtcmdafahe thepe and size of

the lcﬂﬁlgg g"é\; Hﬁ%gﬁee 3] S?d Egzlrelogﬁeggozgué%trea Bgﬁegql?%drégcw ggléatlon of
the om@ﬂfrm@blr @6 ddiadayedhi gﬁe of mYH@M%nhﬁt(fr% th@M¥hE 'ﬁ?e d t%Héets and

of the vessel shell. For exanple, Fig. 7A shows
corrugpied shasts iy éowrsmmqaml)diaswd ltrufomm 2@l frrappdrting e@pardnmg

struct}(:?esﬁlel TI‘EJL? ?4 lthecl%] 44 Ehec[l and?ltm OW C anne?sr}}ley éllefu ine are able to

maintain the desned spacing without requiring other elements such as spacers, fasteners, and
welding. Further, variations in the design of the vanes and louvers of may be provided to

achieve high vapor-liquid separation while avoiding unacceptable pressure drops.

[0043] Although the outer frame may include solid and perforated plates as described and
illustrated for the demisters of Fig. 2, the frame may simply be angled or flat stock that
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[@042] In sone enbodi nents of the invention the

dem ster is a vane-type m st elimnator having forned
woeroocosreeyat ed sheets, flat sheets, and i ntegrBCT/US2006/061689

| ouvers. The corrugated sheets and the flat sheets are

| ayered such that the arrangenent of sheets and

integral |ouvers creates at |east one tortuous fluid

sechEQﬁP{e %5‘?&:@ ke 15?&1:@ Nelf g@or{lﬁ)% e ultIrll 8tthe of %(P(F ments straps or

dem ste

bands:diafmthlm ﬁzheetl&t bmdptl&tsh@ett tugelhbf;‘ rA fﬁﬂminéi}élécblﬁ 1 RNSvariety of
th djudethe ordﬁr of layering the corrugated sheets

esﬁﬁla PY hersiomapanty kgown slomsnts Ae m@eﬁée%@gf%ﬁmﬁm frrme may
be stlifed EERn SDEBlcans. T

) SFur% h%: %I ations i ncS ulg(gn Ilhlgﬁnsgﬁég%@&) S}P&z)eg‘wl mfgthltmg’
gluipg,jyiagscriamping| inges, aridepressursefittingt. Thes, $1nezﬁeamé istduéficient to press the
onoGLEAIE UG AR S LA 20, 18 QUL e
and hb aigniﬂ%&ntl@ﬂ)lmf of faid Ief@ehdugighe GART éfﬁ»@st ReweheRE Shapd h

| ouvers are sinply layered to forma self supporting

[oomparﬂw W0 of ldyefddWotrufatdd aﬂ_chﬂéjte#léets Eﬂﬁlnlt%zﬁrl&g/e?&%%eﬁne a

and fluid fl ow channel's they Ine are

vaperdiquichieparating slewdturedf s plamisig hak tiaaytvariatipmisy a fegv mdrhBiniting
ners, and wel din

o UL T O (O T G

Fig. |9ALimelﬁ8esCI6rrﬂ@cV(cbﬁu§£t@d’)l sHeds b0, sapdRN&] Bit@Ben two flat sheets 62. A
por-liquid separation while avoi di ng unacceptabl e

Plurfﬁmé skinteerdlowers ¢bas éprnmdt thowging dnd teodieg the fommedrslyeets 60 as
d b d
shokf'y 48 puERUIiRO B BRL iR RleGlt £ ez RO bF lh e @0 iguia

flows igemrallybier thadir@dioflof tHeadrrowsamlt thridagis e Wpsss tirhﬁlquﬂﬁ&i sheet 60
of t sheets. I n other

I d | f
YRV A G T I L A
o865 4106, 3L LOgSL T Ao HOATEYIPYs HRTERL s

varf et er co
passlng t]u:doagi'ptlk ki Aewtchatied fithe dentRer iy RGEirdtRY cRen&eBkCBSh several
wel | known nmeans. Non-limting exanples include

tlme%e}’laﬁ or B(B}tltnluﬁbthr(w t],q@spaf:e;ﬁ a,xpg thq:hglﬁé |dﬁzgns @p\ﬁg@zgd alpmg the
formBd @l?e%i&ér&) thi 'tl‘ié 1RGP FOI:[ BHDE tﬁegtﬁrfohﬁ{ﬂa?%fset §féft TLETR seE)aratmg

press the sheets together Aces of
strucjuse fit irspigt 3B abowdha similah stricayre heding ewicl siie@t 68a8d flat sheets 62,

rowS i i ire 07 oot Cil‘”sé?&‘ééﬁtsh%f@ redet gleeqraéémdrqmmugh
the plie@. Of fdrﬁ‘ﬂéleﬂe%?krptﬂﬁtr regales ‘Eheaﬂ?gss %ar b g a't&tLEer Shnted

| ouvers to define a vapor-| |qU| ruc
louvess 64 sk wtleg. WasFigah§ shews sp‘acmgsxr sepafraEthﬂmtwd:dnifhé b(b’lg.lgated

b ST e R At W e et .
spaciﬁ%’ [s82ehi0£0d WHGRHRDutG TR SscBlhes RN, ?ﬁﬁ:eg%gﬁﬁ% 2}1
a ar e

at sheets 62. A plurality of integr ouve
demistey igeempletecut t i ng and bending the formed sheets 60 as
shown by the phantomlines on the left side of Fig.
[0045A. Th@sapammg\strnhumrmrmlﬁngwﬂ inqludes fhk dusngieshestadol having

louvelrsh§4 gsgvgx L Oneﬁzit sggfts a an\gséﬁ%%t\;fehegl%lileg ?ortruhg?ite%%%geetg’ 6(I) nThe flat
sheets 62a and 62b include louvers 66a and 66b. The configuration results in pockets facing
both towards and away from the direction of the fluid flow, which reduces liquid re-
entrainment and increases flow throughputs. An alternative embodiment shown

schematically in Fig. 9E is similar to the separation structure 41 of Fig. 9D, however, slanted
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left by the formation of the |ouvers 64. The liquid

droplets are trapped by the pockets that are forned by
wo b@7logiseer s 64 and thus separated fromthe vapor/Us®06/061689

the vapor-liquid m xture passing through the fluid

fl ow channels of the dem ster is required to change

direction several tines. The vapor continues through

L.aui ' 0 r ng..t .

G s b R S
sepgpamigotmtace duof Big. i &Isﬂﬂowiﬁ.in Fhe 9B apdtﬁxaﬂﬁhd&g sl‘éhfefd%tlifeg 64 and

Jd.in Fig. 9 ho im/lar structure having forne
seail euers 6B 23O | o SHBek iegmtive sMeoEment plcthe Serastmeasucture 41,
shoa fn Figum,etﬂe fofRd AL 8L osHAR R0 IGHNAE R dthE 11 edtfncludes

dro hrough the plates. A further design that reduces
IOUV?h?eﬁ%p e other embpdimentsrron ghistrated pledbesersisag havamukiple bends. To

. s..64 shown i.n.Fig. 9C. Fig. . 9C shows spacing or i
fail YRR BAPRN Rt P oot B adPE BB therature used n
the iab@gios vBA useal B! 1Rk ke hetdoRpirgfion. NEikbRe! the Gorgﬁ%mm of

en

. .two Bﬁ)es of sheets. This spacing is elimnated
indiyigal dlwidHow chamneleiadrdsmistirewil bieamitormh dbtvesven geithof these is

L L W T

centhddémteroandeths 64 Acw sBdrne Rprévimatd Bt esdplaies nfgaealifferently
he corrugated sheets 60. The flat sheets

2b t ween
Conf%?éeﬁtﬁaﬂ BBr h?]\‘flc%‘éleisd?f\ﬂé? NEEIENHAET 66b. The

configuration results in pockets facing both towards
[0048hg dnalfempidys erkodimentss the demfster eodiulagid@ uise oonvewhioreh separating

i quid reent.rainment and i.ncreases fl .
s a8 4 AR £ T et
effecsivbessmin @phiaying Bnthdiged 9fuid Srofl A1bRIngtvApbEreaMP @rrégehﬂ?‘rﬁthis is

.structure 4 1 of Fig, 9D, however, slantedl|ouvers 6:
belieyperelpiegitorthe peayitien pirths sultéple pbyiructipesuigtihe fleidglaat whichAause the

o Ddi fi catiQ t-he rati.n ucture.4 1 .
iqui G 1Rt ERMa e 1 GEREREMN LSl tifyhySrown n
the figategemay 164d @rtte Sdratibn bOteVivelyafigesadil r&fibns, Which also promote

. further alternative enbodi ment of the separating
liquid s¢n3atigPe 41, shown in Fig. 9G the formed sheet 60

contains no |ouvers and the flat sheet 62 includes

[0047]oyv di sore embedigientsrof drnipaentiontone womoird tallscroatdestritiers may be

- | nds. To facilitate
emplp 4 SR e LS P DR e bR e amopgmons
propérhyedirecsiag deatapdgaril/srUifuit Bows &tmivfintiiethe RYSIMIIR Winkdcting and
usual |y have the same configuration. Likew se, the '
separation IngidF fiaghobthe i2pparaiusuBer ammple. theoap epldastasidistiibuter 14 is

' I, W ' ; nei.t her..o e i S
oL Tl L P IR A BT Sl T8
distributdt 70 encemdughodiftrigutoar? diredthignid iie wenghidl digdaputsisenSof the top

and the {I UJQ? fl ow channel s proxi mate the end pl ates
contaghne Haeei % 1 eheeiopcplleserdigripear { halso srchrims ey exkigrfeins the

il SOt WPy S S e
procese@apatdondenser to be reintroduced to the column in part as a reflux liquid. Without
the top collector/distributor or other equivalent means, downward flowing liquid could flow
into the fluid transfer volumes 58 and thus by-pass the top stage vapor-liquid contacting
volumes. Such liquid flow may also disrupt the upward vapor flow and cause inefficiencies

in one or more inferior contacting stages.
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structures, which have many possible variations in

design. An inportant factor is its effectiveness in
wa@epansteeng entrained liquid froma flow ng vapor/US2006/061689

stream Presently this is believed related to the

provision of the nmultiple obstructions in the fluid

fl ow which cause the liquid droplets to inpact a solid

[oos8yr f a?ﬁe bdttin g@l"l’éit&nﬁstﬂ%tgf ﬁ%’i@?f‘bﬁﬁs Q/Q}%érrbléfo Rilgsooﬁhl% contacting

in the figures may or mat
stagguné seléaets ligyd Hom, thediath 74bSihe rbbnﬂmtseaglej qQue dapor may be dlstrlbuted

4 I ts of
beo BT et Hag el Tea  HeeR S e Sy cpamunicated to
a suBbauEeN §floceSHSHT0 @E}%cﬁ%% tcﬁlﬁ@reﬁ@ﬁodﬁ@é&ﬁb HR fPYmb Repart ?s a vapor. The

i nvention but they provide an advantage by proper
ducgi7Aeatthe\botidre stpepmay e dﬁsagnddu dqﬁq:rdmﬂ)r tlnas thecrestentitind smges For

exarglplggée/&gc?ﬁl huoqﬂldqctcﬂp m %dga g%? f‘l‘éﬁ{hﬁ BP ducts 94 under a

ar at US

recebvahg pat 26./ ”ﬂheSdﬁehbxlgE oh tlﬂe%eteﬁwﬁ%@m 26 Brel'_fh@dlﬁgd 8@ rdingly. Without
i ncl udes a‘P pe distributor 70 and a trough
the botion ¢l leetor dvs?lblrrwe)r@ﬂﬁé e@mls@lﬁmtm@a@ﬁ, arppripieiof the wetending vapor

stre%ﬁ gop}cg(k}l-g lge goﬁf:%jl%ée't \%gbldh ztltgcetmsgt \%lilumiszand.lfhow directly

througipthe (ﬁ]uhcbtrmfdrdzlohnmesb athe mséhﬂdlagS/@pcb‘r&Sbhml di%o Mafdiain liquid exmng
ows 24 of the top stage 12.

TR EC TR e
to the rt@;?ﬁrﬁﬁb&fon{ &1&0&9/@%%@&5%1 cB8ed %C&h %q}ut?&ltqh&ﬁ e‘i:ﬁ')?/dlstrlbutors

colum in part as a reflux liquid
mayqadvidea beredit st imykmllm;tnn tre iurven ateghicl alfleid streaanis bemg introduced
qﬁinmar d fl qg 8 |d could flowinto %he fluid
or witpdiRER PR, &7 Wi le BEMaRcfoEhIIEcaBy-HAE ARy e odpg gireams such as
side¥aor -1iquid contacting volunmes. Such |iquid flow may
al so disrupt the upward vapor flow and cause

pnef f f ]
0081118 55 3 B8R FRERS D BRTABSE Qs
heredp ¢ I”Iblsttlslsudllﬁpmra shn@lfamxw std’gﬁ 1&)%)1?&0@5&11 1%?’&?&@%1(1916&1&9& 22 by
d | | ect t he ducts of the bottom
sevelf SyrETion frgeiy i MRV BE ANEPRd TBe DWEEHithBd ol
distriffitdr 20 MR uE N BHuIR Rl @MHIHES AR A Ch kIR duhcgdeQ%c%g vBftume 56.

conmuni cat éd to a subsequent process or to a re
The tlmwbé vapdrntetasdty ¢eliigh dn theeootattimgvdlampas tandimealqmpémermg the
4. on t.he gotton1sta eS| ned

contgiife SPERT: $F e RBRVIDRADY e wbr- haoRphgese Teond exaing e
cont&Aifg Q@lﬂﬁﬂer‘%orﬁg)llj HICAntd the TRt PGtelFas the tcgJ SGh 19fen@r|_l1%u1d

pluralit cts 74 under a recelving pan
distribpton 2Agd @mlcttmatﬂsa&@wtmlgnswn dizé&et dvediquidiicf the dpace having a high
tton1co| t.or/ di stribut or
vapof SEGRLIRY iR splsined Bk UiapPL P ionbe antestipeaglume 56
The MRPplateSId G M@éﬁd&l 1ﬁﬁrd0<ﬁ§tﬁbhtla€p}%%ﬁt9 me%éﬂ&lt of liquid flow from a
vapor-liquid contacting volunmes and flow directly
supetiqfrlsiugshdistridutor te thetinfgrief kquid distritesor Witiwuasedadinggvith vapor.
vapor could also re-entrain liquid exiting the bottom
[0050t agéhanutrondkliqguid & dirsedypiwdrd by desiapedinuaheinlandirfaces 42 of

the dclarln%Her (lemftsl é?dN ’Pl?g \t/aepropg’nd fi(?lllg ggl steparated by the separating structures 41
within the demister units 40 and the vapor exits the demister units 40 through the outlet
surface 44 into the fluid transfer volume 58. The vapor then continues upward to a
contacting volume 56 of a superior contacting stage 12. The liquid exits the demister units 40

through the bottom portion of the outlet surface 44 and flows onto the receiving pan 26. The
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to the top and bottom col |l ector/distributors di scussed
above, additional collector/distributors may provide a
whemwehstee2at any point in the colunm at whi ch aP€T/usm06/061689
streamis being introduced or withdrawn such as the
one or nore feed streans and/ or any other product
streans such as side cuts. [0049] The fluid flow of a
&ggﬁ S [
rece@\gir@ elﬁ%{a%dtq%irr l:‘ﬁqﬁf?i 18{9 tﬁ glugzﬁltg aﬁét?eqsg%é]'égéhgo Isﬁcfl du&s 28 direct
the dquié otted dlffﬂrcnttltnknbr Gigiid distr$thutortdt or 22 by sever al
superior receiving pans 26 through the ducts 28. The
[0031]] qui Ith améltematile einboditrént]itisd donkietifg stddest I Qb @ahdedUh d plurality
di strj butor og;lets 34 and enters the fluid contacting

of sertiepHhaAvERe Parpile] sioges Bmilanierthess dseqribpd i Ui G3682.¢8 % Heowever, each
of tHeQRERRE 0P Ear‘éﬁ%l%@e?% B0tk Déh {elsggg:'t ¢ fflgts eﬁérn)g b6 ferior stages.
5 apor.

contacting vo I's entraln
The sage aidthe trhnditien froquing secttomrtd agothhencloﬂéﬁeamfug awfcrdimg to the
S6.may .fall opto the jnlet ate 36 on the top of an
S“bJFﬁf‘%‘F%BP“ %‘1 ?ﬂ?B RIPRY ﬂ%ﬁw%ﬁee@ﬁ%@ pon-Raraligl segionsg,
Lth |ips 38, direct the |liquid to the space having a
[0054] gh s gbihg cppipciipgemediln @0y thaiis.dhe terminal ppmieds bfjthe
V,
modub20/PRPE FEP QS Rl eulale GARL SAML IR SRR edieT may be sealed
to prpvmt enmiaentihdavamm ot tgtiddlyphssipgiof tlid mﬂtafctiﬁ%fhgpzﬁatpﬁ LIthjs
| d distribytor e ||Tfer|or i qui i stributor
embfhtnbete St aEihe eodite ¥ FE AT YoHOTed A SORATT 4 Hisurvature of
the dntRingl sirSctGRr rA1e@ln R¥s dihfe ¥ Ad2Gnd 2'nEH
‘ gurfagés 22 of theﬂggﬁ?gfeﬁ Jﬁﬁ: %2@' %ﬁ%&Végg?aggghmmnm
impgrfogati @xtansoms plate spresithb wap fremstp arcaiuiey wttheieidldsisg desdel wall.
within the dem ster units 40 and the vapor exits the
[005@Emi sthese skillédindBe hvmall gétoghige it tiRte sdiiaagendd vaRhtons which
the &Hﬁld transfer volune 58. The vapor then continues

ke basicrangemaRy of dhausnbi ssbingentions Jigs insgance, the angle of
t.er, o
1nchﬁé§?ﬁitﬂ§hgﬁﬁg oﬁ%ﬁgﬁogﬁall%gﬁ% rﬁ&é}é"gﬁg )é ﬁhﬁ}c% Frgrrlnlt(?c" t? 30° or more.

In ors enftedemetd, the dnglb oﬁvﬂledtqmm dibeibue sidewaly 3Dasnsu2)§tantlally vertical
iguid into

to 8° 1 GG PO & ngd Saen it ol b vertiesavall ofthesdamister
rowstda€e 1h b I:I‘Abbdlﬁfénﬁ tlg:' zInf 1@ b ﬁ'ogx{ Uil ahd Y a%gle Jnav.vary between

di stri butor ) I n an ternative
0° tot398. b’mmmmlvxgilmtraigehe mﬁpealpertmrafmlgedbmlﬂteﬁlspﬂ@semd thy imaginary

of; se n aIIe t ages r to, those
vertigh o) AR ol e i BobE i the Juld Goraaatii derpier
ectlonapof parallel stages is rotated with respect to

[005¢lhe  SwpoBer yarialion if HPE e HbISttpediiestlemay hgjsedtin cpgjunction with
dlstlﬂa'h@H Sald SY 6arc Qgﬁhé%ﬁ Vs epové‘ fnpe% 5%8 V\Hﬁ’l sections, of column

features acco ng to the su Jec inv
usingthe pehjedt hppatatiis. oiﬁhcb&io\d&lem of the sul) Bctﬁm‘efmhbﬁ Imayetdo Nsed in
of the contactlng nodul e 20, that is,

. . The .end
d‘“d[?‘?? %gﬁ]é‘i%{‘ﬂﬁ%gnnﬁgvm% nd Turtheryariation felatesdo e Srpe afcibe swaounding
vessell BAEIlurdH! f@tﬁ@uéﬁ mbB&r#Bbhatibh Blunk{i€ir€ Q}%n(?ﬁcglg RSB dictated by

may be seal ed
this apparatus and it can function equally well in a column having a different cross sectional

geometry such as rectangular or square. It is envisioned that a fractionation column would
contain from 10 to 250 or more contacting stages 12. The design of the modules 20 may be

essentially uniform throughout the column in many installations; however, it may vary in one

-17 -



10

15

20

25

30

to prevent unintended vapor or |iquid bypassing of the
contacting apparatus. In this enbodi nent, the ends of

wo b@7oedet e 20 are tapered or curved to conforPCT/0S100€061689
curvature of the enclosing structure. Alternately, the
ends of the nodules 20 are flat and a horizontal
i nperforate extension plate spans the gap fromthe

R e T T e

columi.e vari ati ons which can be nmade to the basic
arrangenent of the subject invention. For instance,

[oosﬂe ampé Bg@ks HOGbI MAstete AINBS fhi @PtichsHnAtdr aBYikiBhs Wathé Basic
30 can be varied significantly fromO to 30 or nore.

apparatusndhe pwoberadmtch adibtiensgs lengthysinse it igelhdesdidditionplgupports,
: . oL . 3 fr
rs AR 30,4 BB AL LR 8 pos endtesa.
tical |ls of e dem ster ro 4. lLn one. .
(0035 oo e ecie MdS Do b bmridned et § Frimogingnesenal
vertfBaYpluad thalisitaeeihe thddale3ond i IBALHR a8 BRPEU %H‘bz'thé &8ss sectional
upper portion of the demi ster is closer to the

view rathie madyleia g cavhich madale qomprisent lighid dissabuter 2hbaiwieen a pair

I rtion.of t.he .demster. [0054 of, her .
of dyRfeerty Bho e @ B 0 Sy sl B E T i rauises e
receiving paijsWAQ aksdbiawdt duct dht dithe il ©Bf the AYHisesimaR GldoN@Symmetrical.
ei ther above or below or interspersed with sections of

[0039! Unp gy SioRdadd R MRIpe&knRERAERD IRz THE A MedtndEbe
subj ect” invention may al so be used in divided wal l
symaiegndal prt fodHugtatasaveral Additiortaheon-limifing ¢robodimkats @S thegnvention.

t he shape ,of, t.he surroundi.ng. vessel.-or cpl ym .
For gramtgie D SepedbitsRaligd disitiier e EaatiRisnd dugpughout is
lengitMioSthé FevBIOdf rédGiiak @en DY of theSta@PP T EMBpEEnd éf thédNquid distributor

function equally well in a colum having a different

maychegogiigeed topravidgsoppart Yy exiendiag torthe senmgef rag astached to the vessel

S . | Vi Si t a fragtionation colym .
wal R sbbort oeFbli BRFodfer i T Boe AR o Wb n o ar
mayli. usddheLidaRi gsrighitok D2 AsHoes (R4 theyalde3 e s6e fiid iy or bottom
uni formthroughout the colum in many installations;
portiegodvhe liquid disgipuiermyay be winesdy ¢anfigused sychrsloatlets 34 which direct

0 | i in different
the 13(&\?(? {SU?S %tgre &%{%ﬁvﬂ\?ﬁg El’éajnqq.l‘fﬁta(l)l% éﬁa;rlglélo%somg%% A&thi&fets are also
illustrhfed B tlad leftalemiaiér 2N eviigh is positiandl it @digiand 8pscetl @pirb Gom the

basi ¢ a@paratus..The nunber. of such additions is
uppqr PREfianOfdhe g distiuterd eordawetpistaplate 5 psrqogfigured to extend

£ SRS bWl AGEE difliGutoR2’ And ARSI 2B RNAMLGAL BRI
amﬂﬁﬁ?cgggan“ge v@??eg$§ﬁﬁ%st englessl§. [ggﬁg#& %Eﬂk%t © uppet
portioonf detdongctimglublemeZB’ magnshe thytrthetvapoe ahd Highidtbeing doecurrently
an [magi nary centr vertical plane that _bisects the
Cont?ﬁsfft?rs %éﬂnosﬁ_ ar?teﬂsaygwlﬂg &g%%m%s 35«@&@%8 Bl e feagg Bsanother
emb8@fehCRRN 1Y@ WAdOfhe WaRi APGHh S et Q4’§bgrs tife I‘{m.li& RistRsdr&t an upper
conprises a liquid distributor 2 etween a pair of
portigeof gteeral 3(An dthk evalledth sdéangigtiredrio vbfinditht kentacirtgaatlime 56° in
cooprgpa%lcj)ln %viIhutLg Qgrrticgloc{‘g%{ilstgre 54_’? f1]-“(1eg 10B shows that the top of the liquid
distributor 22°” may be below the top of the demisters 24” and that the duct 28" and/or
liquid distributor walls 30°’ or portions thereof may be substantially vertical. As shown, the
outlets 34" are not required to be symmetrically arranged. Demisters 24°* may be located on

the flat base of the receiving pans in either a vertical or angled configuration. The lower

inner surface of the demister may be sealed such as by a solid plate or an extension of the
-18 -
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recei ving pans and associ ated ducts on either side of

the dem sters nmay al so be symmetrical. [0057] Figs.
waoh7as210B are presented to enphasi ze that tPET/US2006/061689

nodul es need not be symmetrical and to illustrate

several additional non-limting enbodi nents of the

i nvention. For exanple, Fig. 10A shows that the |iquid

RPN,

confaotirtg wisme561 he gaingwolil @p platé Bt atay e yobgeedid @uerto the liquid
. Lo pr.avide support b xten ing to the support rin
dist g BR Bt RESbeasi e the Bibes pABIORa] dgantacting Jolume 56
Eveﬂ BCHRNASED Eﬁfétl's apeseh % @id@vr@fag tﬁenﬁﬁﬁstmme% Rt VgL éf the module
known in the art may be used. Liquid distri &t
depigled an Eigo 8Bt haeanste swslltlllesunil@r pentidn bhithelcomcting vddome dnprovided

ortihon of th ributo e vari ous
o PG thaltin e @it e Thiss e AR b derdisr puity in
substtiall g peall€lralidasertevdRMNGY e hBadbnf@hRuakdnkically.
Variations in the dem sters are also illustrated by
[00§8i‘e | ®hhtle @%‘Uoﬁ%fcﬁn@ﬁlod\ﬂﬁk 66 chrsbP Qe shBReH iV tisa 1tc1p91?e|dltﬂeg they will
d spaced apart frfomthe upper portion e'liqu
begdm@tnlbumbﬁhmﬂmpmﬁﬁpenmnhah@hhbamgnﬁﬁ@ne&asﬁnﬁh@um&duhmmwe

t o exten ween. liquid distrib
bervigdn B MR Pl blpfes e B ArRRE e Liat ot Re Shplaneth of the
modﬂl%% b0 endiefatddsy B Ht@ahl ieNISHIELS @oluhﬁ’i (ﬁ%k’sreﬁwhﬁﬁtlt spans. The
the vapor and |iquid being co-currently contacted g

modplgs A0 seaydedplricasd tm%mhﬁgunmnm théyemae he sulmoge@throm

not her enbodi nent .
stroyRifeob iy ERRTE <SR TS e R0 g of BelsPL ot Spe demiscer
un1ts&40 upiqard FiSEibUuRR ir0 sihbie ndule HOmay T@ndv@drbssife widh of the column

conf i gured to define the contacting volune 56" in

or the élaséir%wtrlbwomam befebrigatediag &ivo demort iadividial seetigns wigeh join

to ge%@xo Wi W&tdh%%? V%H]a&{ ﬁ%p%g?ﬁlsg gxtg 4t rrés% ghe? ?r]oé%nzmh g%mse, the
contsiggg ni?(ﬁiuleamﬁ)/ 04y lbd fabiichted §d§eb@¢ﬁa@ﬁm‘ﬂﬁ|vh1§h #ludereach element of the

portions thereof may be substantially vertical. As
modglﬁ@m arerqoanesiied endstoznd agthey g inptalled fodarm @eb@ntactmg module

rowsz ﬁﬂ?ﬁ%tﬁéf'rce%g uﬂér{tg‘@lg?lgodu% %%a‘a}f Be éérlcaqa’i’/asbue 111% w%aéh are half

| at a recei vi‘ng pans

modules thatark jainedieghthevicafiof exguAé damng fﬁbtellditmme FThlsﬂdStﬁlrbe readily
be seal ed such as by

.surfa e of the é‘ ster, ma a
envigefedd %ﬁlea&v%fed? s th FOHEF SHowR it Kar elong ﬁfrf—'gm&@maﬂbcentral
vertlé)zfl %Va%@tthdt b HRERBEAL Qﬁgn% 'ﬁF ?Jér?rlgﬂg ?HCﬁk Halff Iﬁ&ml% L(gﬂ@ g%ve asa

into the contacting gai n
comlpibtatna)dcﬂlﬂié if mlttyhcbnad dxstrfbuguraedi rd¢oei ving eamdwére com@letd muicdord with the

di stri but I f necess to substantially seal the
teachings fereyy,, ﬂ”ﬂﬁ’l Inypné; 4abady f‘rg@tmwgﬁwawamsese a gwd dﬂsrtrllaltor a

demi8t, iafld b OR-cRliRd Ead ﬁ‘a\;ﬁ% at 4SR0S N O &rﬁ; dap?h@%ﬂ)%@e%@age will

on the right side of the nodule depict
include aphmality of sethctingenodybess hpeeter,dn soe lembodmmnm:et single module on

vol une i s..provi ded t revent by-passing of th
a Sta%?e’ﬁ?gﬁae?@ﬁ”?%@ ac?‘fm@hﬁ tg%”é’é’é E‘Wﬁa‘t‘m?h %I%?ﬁ‘@ ers can
ein substantlally paral | el alignnent even if they
[oosﬁr e ABE Higurss @@Rfé)ﬂ repaesERESNS %f actual apparatus and are not to scale. The

size of various components of the apparatus will be set by the expected maximum fluid flow
rates which the apparatus must accommodate. To provide a guideline for the design of the
apparatus it is noted that the inlet 32 of the liquid distributor 22 will typically have a width

of 8 cm to 25 cm. In other embodiments the width with range from 10 cm to 15 cm. The
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[0058] While the contacting nodul es 20 can be quite
short, it is anticipated that they will be greater in

wo ewgiosiehan in width, with the wi dth bei ng neBSU/US0&B61689
t he maxi num di stance between the perforated outl et
pl ates 44 of the opposing demister rows 24. The | ength
of the nodules 20 is dictated by the i nt ernal

vert%'gg@ &rbe%eg'nmg]e?\% egl'frpo&l s oélel't%\% ers f ?1 Igb%a% Sn\al]t-}gls the range

of 26 keytorvdyenb eInsan‘]Cﬂmt@dlrhé‘mgﬂﬂ Weﬁicﬁlkﬁktuﬁ@l raﬂ@dﬁ’ifﬁﬁﬁ 30 cm to 45 cm.

e tendin ross the interpal volunme of the colum
The\ﬂf CEPSSIHE agﬁn i?m&ﬂﬁf’@w de gnqasyred Getyvesp Fheb‘(ﬁ%‘i'al irﬂeta@nd outlet

Surf§de§ gb @ndaguirge tht(ﬂﬁY)f ﬁfétcféﬂﬂ%téctfn@tséﬁ) ihe (W*IQ(%I? 5%m & Q/e the

colum or the liquid distributor may be ricate
rece!\(mg pﬂn Zfoscethptralgap id [ﬁra’mesléxetwemnshfv\bnmim phiha dbmwdsrhmnt 40 and the

reccfIfi b S0 BG1iEs PG HERPSE Hopp e e PG Gt wecisipe pan 26

and f@Yighel i@ fosdihe Qecﬁ:&lﬁgﬁiﬂ POR] the B dt§ 28‘hhp$lhbrr€hllwiilﬁnents the
each el enent of the nodule and are connected end

demgster ua @Hévs an ghej fieg pagel 5é)opfttbe feeeimingipanc dnother cmgodlments the
| her di nent., the dul es 20 may
bOttgaq}? riCa edlslagqg(ri:lgt §1 %ﬁ)l"%ﬁ[‘ee{?celﬂgg th%ggl es that are

I
(000hf <Rt e RE o Tar G Brebmens I s Bpatagied Plpuplaes 42, a
pordub 8]aNREl A Rer STV rhébh@ag co?er@ﬂfériﬂlei f(‘)eché ABisRRhYitS €Mt TR use of
vertical plane that bisects the nodule along its

this perayt blanisiidps beehdbendiodmpeoveoaper-k@rid sepasatmneopyeiaiyaturing

u di strihut,or and receivin
operfft it 40 b b PR PO G Bl maerial
used'ﬂbtlﬁqmd dropha derdnadinfRnt oBsotaded emi¥RYif AR S gt Hill t}&biﬂaﬁy
distributor, a dem ster, and a receiving pan having

comprisgsteriesellgtoven aransayorappe p bighi sorfecearehlost prgssun dnop blanket.
The hﬁ‘s"}ll Uﬂ%& éspfolrj rf?\e dé&i)‘cl’&%o?l Qcterallg ! Inlglqbqfliucg ngﬁl‘;bago%’ms ééparzﬂor An

alterﬁalfvfelcOhﬁﬂtctlb@ 1580 GRdTRk t}fehnédhenmmeniahay irfithe QBdaasti dnN@ructure 41

Si reﬁg{;lﬁa [0059] The figures are only representations
or tOE?EIYé%%l \ eé‘ﬁ’ﬁ‘éﬁ“ﬁt%“é’n thetemperials sudicas| nsrfomted plptes may be placed

Wlth}eﬁit%% g(%hzt%&%g% gfdf?ﬁv ﬁi@'{ Hélldﬁ c}%t{%kt%x%e app%s?{a( a}xg}gr

st rovi dellne for, t
[006Tt ﬁl%%)?eﬂ?lﬁ géﬂé% cogllrsg?(ﬁlon ?lre suR %Pp@%\ll ctaﬁebe tﬁq)s&wtg@ are
custcﬁlﬁarﬂ{ﬁ asdd fativ&bodiliuid dvatfRfing Epp@ilréths t MRicgialslof cBﬁéﬁ%cﬁon that are
width of 8 cmto 25 cm |In other enbodi nents the wi dth

compgtiple Widhh e vapemantdiqiid eamndsitions, tin eperatingerinddions aﬁd@ vapor-

nt I a ers o e
11qu15’ ‘taf(t_)ﬁg?cgplﬁg)qgée\é aﬁﬁ&hepcg d rﬁzg%naés ct}%ntugeé]gl t&lﬁ]prc]crqss can be
consrdbfea rforethi ebisemirih Gentioge. ‘(C@ﬁinh&ﬁhat@t@lts ad@Rermagest kdndmd3Bickness,
cmto 45 cm The demi ster units 40 are 7 cmto 20 cm

ranging dromph gaugeda 36 Eenste nl hertbickaess iof e metrlaequeired wilk vagy in part
depeﬁdiﬁ%@)g% sﬁ%ngﬂ}%g% m le%%c%m %fsufonerﬂs me%élg%ayur%g%ﬁ n

cmto cm above t ecel vi
carbe sygeptd Salhtesmdelbﬁhmeébrtdsevebﬁm&tﬁlfﬁsp(ﬁr dthkﬁ rl&@Hls $hdiding titanium.
unit 40 an
The apparatus can also tbe fabricated from composites and polymeric materials including
reinforced plastics. The apparatus may be fabricated of a single material such as a standard

gauge metal, or, alternatively, the apparatus is fabricated from a combination of materials.

[0062] A further variation which is possible with the subject apparatus is the placement

of catalyst at various points within the apparatus such as within the liquid distributor 22 or at
=20 -



10

receiving pan 26 to facilitate liquid drainage from
the dem ster unit 40 to the receiving pan 26 and for
wo p@aiogicbt ow from t he recei ving pan 26 to the PCTUS2088061689
In other enbodi ments the dem ster unit 40 rests on the
flat base 50 of the receiving pan. In other
enbodi nents the bottom of the dem ster is up to 15 cm
: 13\ . or.di.ng to, a
o BIRAEOAITE ECRU I BARZR, o QRO RSP0 8P pegom
catapytatdestilldfipn.aThebestiplabéraerkef tHeanealyss ueh badeteRaie®@tpart by whether
the §Qvers t he inlet.tﬁ ﬁhe dem ster units 40. The use of
© IS FEFOULOHUETRGRS HaWd REERPOF SR t 0 i npr ove
%ﬁpor-liquid separatjon especially during operation at
(00631 g hePPerapee conglitdans fome fragiiopatiorhtdvike areceonfiped by the physical
: ' [ : i guid..dropl et
Pro R e Ra o 0B S fied B b Pt Mniirure and
presgirt fof & yplucal thyy bompiddseithiartlyest oosfiley tovavemisd thabpating cost of
th %ﬁrnhgg a h%ﬁ@g@grfgce area | ow pressure drop_ bl anket.
¢ Hlampaedagso 1§ ahergommergialpiptives.c by eresetiedemperature may
rangeiffih Cerd) 1S fdRprh@PestiRed ers ﬂ[castepﬁrati&ﬁ. tégérﬁ&‘?&h}e% Svhich
construction is to nount the Tresh Tn an indentation i'n
chalfenge thetheratal stabidity oftthecemgoundsr Coodigibhysuitasieder the 8ubject process
m.ster unit 40. Qther materials such as perfarated .
therfSIR B8 § Mstoestinedt T i e O LBABcY R T Grrd hogolum s
operaRdiaf/P pRY¥SurY dpficieht GUhSnGon . i0f o BRS
P _0Q61]pThe mat eri al s of cong?%%tgggﬁggf theegagﬁg%ﬁ&dSpﬁsmu
asa BWQratus can be those which are custonmarily used for
vapor-liquid contacting apparatus. Materials of
construction that are conpatible with the vapor and
l'iquid conpositions, the operating conditions of the
vaporliquid contacting process, and the other
mat erials of construction used in the process can be
consi dered for the present invention. Common nmaterials
i nclude nmetal of standard thickness, ranging from7
gauge to 30 gauge. The thickness of the netal required
will vary in part depending on the strength of the
metal and its conposition. The nmetal may range from
carbon steel to stainless steel in nore corrosive
situations, or other netals including titanium The
apparatus can also be fabricated from conposites and
pol ynmeric materials including reinforced plastics. The
apparatus may be fabricated of a single material such
as a standard gauge netal, or, alternatively, the
apparatus is fabricated froma conbi nati on of
materials. [0062] A further variation which is
possible with the subject apparatus is the placenent
of catalyst at various points within the apparatus
such as within the liquid distributor 22 or atother
| ocations in the void volunes used to transport vapor
or liquid in order to performcatalytic distillation.
The best placenent of the catalyst wll be determ ned
in part by whether the desired reaction occurs in the
liquid or vapor phase.
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[0063] Operating conditions for a fractionation colum

are confined by the physical properties of the
w@eoposras bei ng separated in the colum. OperBCT/I§2006/061689

tenperature and pressure of a colum may be varied

wi thin these confines to mnimze the operating cost

of the colum and accommobdat e ot her commerci a
cLabigctives. The operating tenperature may range from

very Iom1tenperatures used in cryogenic separations to

t enper,at hal | enge the thermal, stability of
t e conssbiau PR e el PR Sh b cbmprising
pr acglaslithef efgek elz)nlsdvlacgeataeatsﬁmoﬁfauﬁﬁg hddhiRg26y eﬁ’i@% plurality of

range of from -500C to 4000C. The colunmn 1s operate
recejying pasd28 ) sed sapprignemedile comprsiagin at | east a

5 F?;L: %ﬂrth}g% %ﬁgxﬁna(ﬁggggpa?lgf&n%rt%rsse@al?eéxi;gﬁpﬁa&ed apart;

co-cC ub} Miqwmﬁmrrrﬁut(qmim) locunéBigdtw B the paP OF 8éMBierd(24) and
plurallay sta e havi ng at | east one

cont act i“HGPTD ﬁ %deéﬁéfe%i (Btidp definga edntactingiviplumge (56), the
pans ( 2G)quifd ) #

o of MU 2%?.9%?{(%5 HaPe RS R BfpmlicRion with e
spaced apatattingyolamki( )i ahddi stri butor (22) |ocated

betme and cooperati ng

i st 2
10 o t D geetesailer E4 BanE ot et sierhos anirolgs Samisisation wit
(56), tRgidldoftabn N Sl AR 9F oﬁt?e%)sull??c\é' (ﬁ‘@t% et th “E%ﬁarate said

(34) in fluid communication wth the co ting

(56) ameres)ngpaty (Aemfsnidrst{ze4) haV| ng an inl et
Wi,

2 f t
oAt hBur dnic ¢ SR GHRRERE walidilopag beumpen p ppir of said
recefvinSRPAN 26)CcRRireceiBEE b H@ug%amea(s%ae Qlct 88 dash ﬁgﬁ’of one

wherein at | east a portion sai d contactlng
15  recejving E%ld%réﬂdb’@t%@ﬁomlalqaﬂ@ﬁ tmseﬂam@dafwuongqmdmhstlﬁ@ﬁy)n (22); and

the %ﬂ&%tu&ﬁﬁﬁhﬂl’e% aPR0st %% R gdlcg th%eis Séh@%?llenap g)arallg:?gzgnment \hv1th

one recelving

respe tonthe icoatat iy Hhodae S‘DQ Eﬁlj’tﬁérﬁ)nb Rf edidl Sfagéd. qui d
digtrjbutor (22):; and the contacting nDduIe of at

| edstIhsreremius s §laimabeshersn agehi of saigriugtsr(a8) etend into the
w%OﬁﬁkQWﬁ@H&rM&L@dﬁﬁﬁgﬁﬁkzﬁosthe contacting nodul e of

anot her one 2. The apparatus of Caim

20 1, 3whireaipparaas lof Gllaisal, dviguds sach2Bikt @fﬁ}ﬁﬂs@s hxﬁ‘tn‘ilalt & mouth and
associ ated inferior I|qU|d di stributor (22 . The
whergiia, yanor Basspeecs dormetl befimesnepeh ebibp ddﬁé@g@@ﬁéﬁh@ésocaﬁed inferior
hqmg@hﬁﬂg@g. ﬁth and wherein a vapor passage is forned
bet ween each of the ducts (28) and the associ at ed
i nt.erliherapparatus of Claim 1, wherein at least one of said receiving pans (26) is

shared by two modules.
25 5. The apparatus of Claim 1, wherein said demisters (24) are supported by the
receiving pans (26).
6. The apparatus of Claim 1, further comprising an inlet plate (36) covering a portion
of said liquid distributor that is proximate to the bottom of a superior liquid distributor, said
inlet plate (36) comprises a plurality of sidewalls (38) that are configured to direct liquid to a
30 volume having an upwardly flowing vapor stream.
7. The apparatus of Claim 1, wherein at least one of said receiving pans (26) further

comprises a dividing baffle (54) between at least two of the ducts (28).
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liquid distributor (22). 4. The apparatus of Caim1l,
wherein at | east one of said receiving pans (26) is
wabarmsiicky two nodul es. 5. The apparatus of C BETUS2006/061689
wherein said denmisters (24) are supported by the
receiving pans (26). 6. The apparatus of Caim1l,
further conprising an inlet plate (36) covering a
pord i ' o []] i stributor that is imate .
o o SineBRhe! ol S Phah Rt Pl o8l S B o inthe
dovinmlaed dipdcgibe of 86)meduipd03es a plurality of sidewalls
(3\%) gﬁat are configured to direct liquid to a vol une
havi n %@%&Hﬁ%ﬁ?@am dviiUFgeRcopYisgracaipstantiallyranclosed, vertical
out@RPALRN B Pthaf cﬂteﬁh%a}(% stAGHR! ﬂi@v&gel!iﬁéﬁcﬁing g?leg%.oﬁc@'fe%d inlet and two
receiving pans (26 urther conprises a dividing
5  fluipattidtss (54) between at |east two of the ducts (28).8.
The, appar at of daiml, wherein the contactipng
volfunR s For brad B ol BRI 5601 8 of ¢ he
nmodul & (Eaing @vapBP@tr@eﬁ’xPﬁﬁS\%rﬁﬁl iffo L&HtdBrihg voHIdBE):;

conprising a substantially encl osed, vertical outer
vesseh) diregtingHiguid dnowdhran amlieti(34) afyesist Haiid disskebr (22) into the
i ncl udi n .least o feed inlet and two fluid
out | et s.(:grltg&mﬁ Vr?e‘t“ﬂ%gﬁf)br vapor-1iquid contacting,
10 conprd)Sefgaining thé BPsid &f thedhpHas FoRGc AcUER@ i8R ister (24);
upwardly into a contacting volume (56); b) directing
i quid) senasaigs thaligud fom 8@4/)1p@fméh€f dangistet (2404 d
di striyb ( ' ont.acting vel 56).; ¢C .
entr af%)np%]%{ntgﬁ égllj?ﬁqogltsge%rgn %)tﬂlilgg %’fp(%rm I%Sr %42\/{’\[/,9 a gup Rhior Cc}ntacung
CcOo- curr eolulme (56,0 a dem ster (24); d) separating the
liquid fromthe vapor in the demi ster (24); e) passing
t he \fgpe?ll‘éefllr’éélP‘ﬁ lequd pxigng the deaistet tera regaying pan (26); and
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