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TI TLE OF THE | NVENTI ON: RADI AL- CROSSFLOW DI STI LLATI ON
TRAYS FOR DI VI DED WALL COLUMN APPLI CATI ONS BACKGROUND
OF THE | NVENTI ON [ 0001] The present invention relates
to liquid-vapor contact trays for use in divided wal
exchange colums for heat and/or mass transfer
processes. The invention has particular application
in cryogenic air separation processes utilizing
distillation, although 5 it also may be used in other
heat and/or mass transfer processes mhich use such

trays. [0002] As u PHEI(?I m coI um" (or
"exchange col um™") i@i‘ﬁgﬁa distil atlgn

fractionati zone
whor e 1 qui@RQB%ggE% ifW%ls’nLEAﬂoN ?ﬁ%‘@%m 'y

contacted to e on o m xture,
such as by contacting of the vapor and liquid phases

on packing el eneghf;y(%f mNBFﬁTHE%NQENﬁbN .

vertical l y-space rays. or tes nounted within the

23 Wided wall
[0@(8{] rﬂweptggg?rﬁ]érq%f\ﬁcgrg %%ﬁ:ﬁf@%fﬁdd&? c@itaér:c'ttgyg Er:i.gﬁ?m gilided wa
exghdaigecdolurhnofog heat atidéarirhasstiransies oragapsesa T\hgp@\fer}gﬁgggs

o mﬁpggqqalur?%?wéﬁgﬁ%rr }é@éég atfgh é@%sgﬁggﬂgzﬁﬁsdiﬁmatlon although

it b g ®R)ussldiih ethar heapuand/gpinese tiahsheh Brogesacs %%?%Q trays.
with an ever increasing 15 concentration of "th
[ouo2]at Ad esmblnmemeﬂrmae(m “@lumraj’>(9g‘*@mhanqarcpblum b@éﬁnﬁwag'st"'aﬂon

d; t
ordfackeFp B AT BL 4 v SO o 26ng W“:@@E’ﬁ?,‘?amﬁﬂizms
arbrcaustbmun’eetly\e@naﬂh@tqaefmesepa[@mqf afluif WmpdEas. suehjas by

RS &
ccifastel e BoBE ol B geblig elefbrt oy TS
vemddlIyxspha:ﬂfifmaysa)rthatesjmgnmmithlrtsthe@@'ﬂﬂ‘é’d inthe 20

interior space of the colum. The dividing wall

[Ogem]er @hjogenis separatiombf aiMasatt|edfast by pasgiRgiquidharg waror in
F%&Eﬂﬁ%@ﬁ'ﬂ% hPo%%C & a AStinGtid @cﬂurﬁh dﬁ \@F)OF PrasEiof bl MBkture

ange co cont ai NS Ssome
adcends oith mmer Incwasmg@oncentnatl@lgof tbe\mee VO«Iﬁ'F"@WOFP&?”%tS (e.g.,

mhgg%ﬁgllg gﬁ]q?] ﬂﬁ%ﬁ o?%he rﬁH(ﬂ?e ﬁ?s&eﬁﬁg%% SvbF Méﬁe’e\éiﬁ@

ractionation tray
cdncantratammaifitioness sglatip gompongnts degs PX¥aenh Valiqus qchlpgg gr trays

i 58,Js80 7 bifh {18 18N8 BBk I haRks BORbARkURTNARCAS: 1o

|qu Id -1 to the tray
adoomplish enase tiansfealetaison ¢heaphiises. r enove | i qui d for
passage to the next tray below [0006] The |i qui
[0064Tg réedivided vallooluntreistin aynmm!e\assnmnlﬁ@a@cm of E\o?adsfe%ﬂf thermally

i # th
c%upi%oggfgﬁ'l\aﬁ% ?5%%“ ﬁrP Qigig@ \g{%ﬁ%l‘ﬁ a di Bﬁ]gd@é‘ﬂ%%ﬁ%&ed 8
interior space of the column. The dividing waII generally lS vertical. Two different mass

transfer separations may occur on either side of the dividing wall.

[0005] The exchange column usually contains some form of vapor-liquid contacting
device which may be in the form of packing, such as random or structured packing, or in
the form of a fractionation tray(s). A fractionation tray typically comprises a large flat
area referred to as the decking or contacting deck of the tray plus means to deliver liquid
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5 arranged in an opening in a panel of the contacting
deck. In sone downconers, a part of the wall of the
downcomer may extend above the panel and is called the
outlet weir, and the part of the downcomer extending
bel ow t he panel is called the downconmer apron.

However, outlet weirs oft n are s rech
to pradeasciram dhanoix 8¢ 8baus 11 1aious FERLRS feSoRiatien vay
wncomer wall. In fact, trays nay be desi gned WIthOUt
outlet weirs. 10 [0007] Vapor generated in the | ower

[o&%r]g IR IRfuid Bng RimbVRd PRESES t%%l Wowd thrbugmg bart of the tray referred
or at

g T e e e L St

ar?’a?mg% in oY B@erﬁ‘n WzPﬁ&fe'l eMnb b@bttacﬁrfgaidckqm sbriié deanmbe;s,sa part

omt e downconer r.a
ofﬂmﬁewabgfstgegoyee@ﬁgr maegeek ﬁh@/e&he Pﬂ%§ sty 533188\{‘% olitet weir,
r{c]' t@@ 'pgbf o?fHetcﬁaan‘&bﬁn'éB Extéﬁkﬂlﬁ?’bél@iv 1 pas iecallof thendovincamer

15 di scl oses
aprgi engeVer @g!ﬁ wptgg\pfftqrhyre- sepg@&peﬁjaﬁqlq% pﬁgia%né) Aot necessarily
arP«Bﬁ%ﬁ’élérP& hb strébn@é}hhaﬂlctlmhce Ar ﬁs ay)be devignedwathoat outlet weirs.

per orate pane of the deck where it is contacted

o%'}']fh g@hé{raiéoqwﬂtmompaéru@@éﬁms @omhmmbes beward through
orati the |i | et

t
oarisFationa inthersieckiooiehe SaHid faws d?‘fﬂ%waff’éto@? @%é Wea
c@htetrg.ﬁrem? id Pk %SQT R@Fﬁ?h "&BséfBW tidy2helRuRMA rstaé‘mlerﬁ Q@pon a tray

OWNCONMErs o adj acent trays areqn ggﬁ\q d
frafn lﬂt&:‘d(PVyﬂC@D'W@f @gdtaycﬁbﬁée ithan RAsERACTaRINE deRking pLihg tray an
' an Othe ¥ay! ©.Srreatens. d,648/850 (Steacy)
f"%"%gﬁg a‘ﬁbeﬁﬁ di rec |n?1§p?hegd0\%mconer of the Iovv(er Y
digcleses qreCne of@@sgf@@tr@y prior art tray uses a
"racetrack"” tray design, which has liquid flo
[08PErOUED el SpoTaa IHid RO Y HPes O Zukkiforated pane

ofrtﬁéjﬂééli \Mherg is @5&5&58 with" u?waﬁﬂﬁ} flowiR§ vﬁiSbr 8&3&5@ t#digh the

ISC oses racetrack™ tray

pmmwa fToen Hedioyid ﬂQYf%QM?éH‘GtQLEJ?t Weir W%&F@ e anfl grto the
re@ﬂ\ﬁng %??é/‘@fl t'we Séﬁ&@f%ﬁp@n%%ﬁﬁé‘tr% b&bwoed §@H@5Tlﬁﬂuwﬁkfomers of

iculties a sadvant ages_of the prlor ar

tworasliacgst austase nghilagrst diragty éﬁ@“o@g@fﬂs‘meés'ﬁ” tsgac%%ﬁ?ﬂ infateral

dl?'etctlbr?(Jr%fa‘d@%l‘eo‘)"ﬁ%rﬂ@ﬁo%e%\/ﬁ%@@frbmﬁémﬂgdsréﬁtly@ﬁﬁlhd:downcomer
alr separation plant having an inproved tray or

ofttheylpwer §a¥use in a divided wall exchange col um which
overcones many of the difficulti es and di sa I\/ﬂnta

[08p9k h@nE)HPGrOfﬂF’PT AHUrRY BEASR TRERIREK ERYCESIgNe Whic has figuid flowing
ar%QN@Bﬁ ﬁﬁﬁﬂ%ﬂﬁar@&%h%wnc&n@ﬁ'éf& SabadRYialy: Foltexample, U.S. Pat.

present invention is an assenbly
N@rﬂ 8593313 diindey diseloges 8 (ragetracks@ted apart trays f or
fractional distillation in a divided wall  exc

{00391, it is dasired i /bave asnimpraved teay;os diaysifar uge i § pyg@g\%ﬁlqexchange
cANRN VMR RRloMbsGRANAShASifitURiBs aRd araavENtageefof tHetor art to

a
provide better and more advantageous results.

[0011] It is further desired to have an improved cryogenic air separation plant having
an improved tray or trays for use in a divided wall exchange column which overcomes
many of the difficulties and disadvantages of the prior art to provide better and more
advantageous results.
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nmet hod for assenbling such an assenbly of trays, and
various processes wherein fluid- fluid contact or

| i qui d-vapor contact is established by such an
assenbly of trays. There are many enbodi nents of the
i nvention and many variations of those enbodi nents.
[0013] Ina first enbodi nent of the assenbly of a
plurality of vertically spaced apart 10 trays for

fractional distillat] xchange
coI um, t he excﬁﬂ @Woﬁﬁéﬁ&mb@ol urmgvval I
V|d|n wal |, a ¢ross sectio
(0032} o h prakeRLBvensBn i an sesa i s P Brss \BRRAspacer s goar
tra?é 6k $Ha BibnaPdiktilafibe ifé&i@i@'@h Waﬂfexthaﬁnm& cohuedru dEre iaverftionslso

di d t d
incisiden 8aidsdwehexchings POLMBSRTAMELRA Y ASSPTPRIS! Ak 2
meliit5 fot %erﬁl:fhﬂ sD@sambsdepisty Oﬂﬂ:@sr éﬁh @dnod@wrmms winetein fluid-

Irst 5 recei ving area

ﬂunﬂamntanct HmlsbraROr pantadSBRAPIEE DY Sue LGOS difpys. There
aree%éﬁ\? g%b?ifde%'té & th® WRERidn¥hd MAR varrtiswsofwAdde embadiments.

ant di stance across the cross sectional area.

[oc;‘i*sjsﬁﬁ 5%1‘- eh%hf?nérﬁ Bféih\é'aggerﬁb@ f B@mramy ammcaw lspactdd apart

I Vi % nrﬁl %dl al XI
travsnfnafracmﬁ@l dlﬁHlﬂt'O'&& @w%@wa"@ng&m&o ginge column
ha$lL hﬁlilﬂ'fé? %ol?ﬁ{nqiﬁﬂ h%l(ﬂﬁ@m“ Saeé?bwélédtloﬁﬁl%@ea Ahdla@asterier space

portion o ow of uid received 20 i%
botwesnithe iner peuna WalaBEIMVSGIvalL ol 25sPERY o TN Ickies a
flrs?iragﬁ%gf)ééff] Fih tﬁé ﬁ‘ﬁ’erfo"r QPAce 4 4 bécdhdhragl 'dﬁs%oééiﬁiﬁl tMé @erior space

are | east one radi al downconer

beiowuciBe figt ray 3t 1St EMABEAUPATONg dabRPINGOMELang & fitgh fauic
retfe,f ﬁf}fﬁ?etd SHRARRIAE: Gle ﬂaﬁ%&oﬂﬁ’d&néﬁs &djhébnt tHéijaﬁg wall and

The second tray has at |east one of

ex@@ castially tewsgndiipe lneredlamn gl @ first sybsiaptia) %staom:@ aerqss the cross
sebtffhalhrshdiThg fl%ﬁl{qw&?&e?\%ﬁge&‘éﬁ haddiradibVaxiHed fitst é‘rfgle to the

I nner col um Hird substantial dista

divigingwe!l ap@d expadsrasially teyasd the isper cplumppall ggggo%@bstanttal
dus?é?fc?%r&dq's%% gro 5 §§(§i&}’lg{?e§r ﬁﬁleh& aaﬁﬁrﬁ&?@lta fidwe oﬂliqmdjte@@wed

exten S toward the inner co
frogpahove cndhe first aiid regeiving area §ovm aeross A GOFIONIRE “&r tiyskiray from

theofirst Iic@ﬂﬁecéﬁlﬁg -ardd'® Jﬁé a %@ﬁor@]ﬁduaﬁ&ﬁﬂ%rﬂe‘r 0vhé at least one

recelving area 1s a to receive at |east a

radid) oMBAOD.T isacapEddaeseNe angi teansevtoumvar bl 'eRsRRE ) said flow
of ﬁ(;l.ﬁ)&n ?I sl PH?%?thaQ (f'é@fjér@ otHENAAHEBMer ﬁévuh@éi?édiﬂ%fxts ata

recei ved on the second

seenskanglienty the daﬂcmgaws" ard exands ragiafly towvasd theri@n%fé‘@m&ﬂ wall a
tth ﬁibsf AR dilEn LI tﬁ %ﬁﬂs¥ 's@&lm"k?%eho ThBat Rhsi @rSdecond liquid

one ot her downconer. | east one ot her downcomer

reqedvingianendelagiacens tha Q*éldﬁlﬂd’\'&"raéiﬁsﬁﬁqndé sadieliyrtaward the dter column
wall %rfbw‘i’ﬁ ?ét?étéhtla% Qfg(né’é aJ:r‘oS#“th‘é cross debidrtl atdd. ar h\éadtlle?ést BRe

I Tst the assenbly of trays,
separaliquishreceivingerea isiadgptedrig raseivaat lagét ¢ peding Oéﬁ%jfi élowsof liquid

tra Qﬂ%d%@%w&l‘h RO NS At A E'r&ﬂal dRwnkSAEL. A?tﬂ@aé%fpafrt'@#aﬂow of

Irst angle and the secon e I's greater than 90.
liquig reasivesis the rsewsnd liguichigceising |aé%?sfdowr0®fa pertion pf the second

tra@ ABhEth8Recd e et Si6nE Grd 'R tRe bflch&iTheldliFdt ddWncomer. The at least
one other downcomer is adapted to receive and transmit downward at least part of said
flow of liquid.
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5 [0015] In another variation of the first enbodi nent
of the assenbly of trays, a first portion of the flow
of liquid received fromabove on the first liquid
receiving area flows in a clockw se direction from
the first liquid receiving area and a second portion

i d id f
o 5 o i BT TSRS ol Ecdbest oo o
theaﬁrgtt 41Ryle ¥i&d ihatseoond andlé fsstbop®@°. di andtber \racmtl@n at iaﬁéi/ ene of the

ei ved .on the second |igui eiLy 0
sk Ao 2Bl A socend aoalpas PP A T Ak npihet Lo Heast one
of fh@q‘lrﬁtd?\?re &hevine epEdndngle is Ieasdbardgmfart of said flow of
liquid flows in a clockw se direction toward the at

[odfsqstnn anahemdmnozdowme ¢irat embbdlrrmt bl thg essemlaiy pEirays, a first
var i at

f
portg ine finsiid il gedVed sOpaPoY e A 4 iyl BYtifihg area flows i
cﬁkaMé%t du@cﬁ@rﬁrorﬂ Rhéfidt Iidmﬂ m::ﬁivmgsarea)amd a eécambpcfﬂlcwﬁ)f said flow
s the

of the | flo acr or.t
of g fows In & ety Qcrber ol e fRuRlidiEoREG AREa. m et
an%h'éf@éﬁe@tﬁn 4 @r@iﬁ&n &f the GO #qiio eioaivet] onfthé becomsldiguidl receiving
of trays is sim

areaiPaRbe oLk Sire e PYRdRE AC Gr e, it ofinEBmer and

a SRSAY Pﬁrt Bﬁé’eﬂé flbw oPliquidfléWws in@@bcl@wsmrdclhamtmiarathd atdsast one
one o

first tray and the seco 0]
otfafoimeaeii Tehl vOamoHer varelion: o & lapL BorioR Bf e 1Ry of iauid
roW@ dehsssfthd ?érh@r'if’@ﬂﬂb st tray |r2£)f|isvﬁir@dt|§ﬁ ahd cﬂeuatdsastpart of the flow

| east one m xer in onmmuni cat i

of eI HRACTR37e BIOB AL NETREORS R EAB0 AP Clf foposite the

f,rgtiaﬁeatonl east one other downconer, the at |east one
['iquid m xer being adapted to mx a plurality of
[0¢16]U|Ajsé‘®ﬁﬁ%ﬁiﬂddmt of @@h%bepﬁb@@ﬂtrhj?s @rsimithir e tite foét @nhisodiment

assenbl S i S Si irst enbod
bup 3RS MEeR ALY ok Sasire Pl o VaipsEesie RETH DTl ohgt least a
poniinl of aMRaEEde dfhise filst ir@paid m@%ecmh wdy. 25 downconer

and the at | east one other downconer extend radially

0611? mA {rd@mbodefier@htHessemelyiof fays isainiar towtd nrst[em:ﬁg:ment,

i fth enbodi nent of tra S
ouf 89 WGP &% BRI IR e L S et ety b of the
at @&et ?’15 taeifal w&h/ﬁcdhﬁbrtdhﬂ the ASibadtiong omhrabwnmmltmﬁ treet at least one
ast one ra i X

"q%'HtFB'?ﬂ?rn%erﬁg B aqt%todgg(@[fgyr@ "@'f"?P ‘i‘é@&"mb@'ffﬂsr ar to the

al so des at
[O {ﬁ]| éfq%tﬁ nﬁﬁ%tggﬂw@rﬂ?s?m Fg%lgrﬂmliquo ﬁ}ec}ﬂglaeé?bodlment,
bu@fﬁl@o ifitRE aomv:ﬂ@rqrwadjacfénf ﬁ@ﬁl&]ldlr\g aakavtdein Pr_hmdi lemsttone radial
of the S simlar to tr I rs .
domeaREH A et leashere aber ddyipHier Btahd ikl el fgcer pan to
théliflef €RALMASRI. | N the seventh enbodinent, there are a
plurality of apertures or other vapor passing nmeans in

[0®19]OTA fifth erh@@ditneﬁt fané Iasmenﬂfly bhﬁay&lls sitnilar @ythe &irstlembodiment,
buglglrgg&d?u tsla(t) eagt onehoutlfet \?v\é\{r %n the ﬂ {tray e?cf acen‘te%e at?east one radial

downcomer.

[0020] A sixth embodiment of the assembly of trays is similar to the first embodiment,
but also includes at least one outlet weir on the second tray adjacent the at least one
other downcomer.
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5 on the first liquid receiving area flows in a

cl ockwi se direction fromthe first liquid receiving
area and a second portion of said flow of liquid flows
in a counter clockwise direction fromthe first
quuid receiving area. Also, there is a plurality of

ertures or other vapor_pas o
odiE Wi hen PR A SRR R
emPbdifiit, tut MML@'ES lse\ewaichdﬁamamnezns Fhéf@éweﬁdlﬂ thq @%ﬁnth
recel ving area ou
emppdimant. dgerpmla(plqr%@y QF a %ﬁg 5 roéhe(i' v%ég%da%% %gnneearns in or on at
Ieasf?ﬁ Pbﬁl%h of d@vﬂ?ﬁq@r anda tirst perioo ntithepamt of dxqwgae@eu\fqddwm above

| ock di t
onitasstie B (eRMING o4 oW D2 SISt Sike O rhg0 gt iduid
rec%lnmLQres HPa $8Bhd 96mbh of 848 oW lof ligpfid ﬂmym d eouptaridagkwise

e e T . B b5 O ol o v

va?cﬂf‘;fa‘sth §eétnsh besn Hﬂ@@ét ARAtomg thesecondiragy araha fitst part of the
eas portion of the first tra

floweoh §auig rgﬁﬁl\tqdm the qu:@dslgymac?lylﬁg areﬁqfhgwsdxa %uﬂtter clockwise
dw%t%ﬁt@ﬂﬁfo(tﬁé afRAst e dthéﬁdoﬂricqmw(a ‘centealvdovencames) ar)d a second
0

t t ot tend i |
patshealewist IR oM 1 Bkt Arentinaiovai g Aedple ctver

c@ﬁmgcamfn(ﬁaneand the second |iquid receiving area(s)
of the second tray extend radially in substantially

[oﬁ%ﬁosntrt Sglth’edddaftfiéntiof e @%@Jﬁb?tdi &ays isrsirditar aol thet firstn,
hé at Ieast a portion of th [ [

8 Lty ﬁl LB a plurality of
emppisaenteDi S0 ntugss adiionpl demerig gn featlyds; Tere &8 ap
ap?ftﬂr%%tdr Qﬂwe?Uder'b%sﬁh? sk |rl3@rr dn &fleddha pottiow cdthd firgliral and in

OWS across t on of ond tr
or gaebleasti perion @ﬁﬂ@;ﬁ&sénd G Ty SicoEts i o ahd g lpt fouid
re@ﬂh%h?@a@d’}’%@ tHamattrfextdify r@éﬁwﬁh's!ub@t%mﬁeﬂl@)o‘ppbﬂescllmchms from

e seventh enbodi nent t e
cagtlather e the Pies APSneRreBTTS) 200 be o6 H‘T’erir@cwag 3fpA(s)Pf the
seg?rh é‘:héﬁd’réﬂfall?ﬁ}ﬂ&%taﬁﬂawoﬁp%@ﬂ@blrébﬁWﬂﬁmr@ca@dIa In
ura

i rst I recel V|n®ﬁare

ackitiqni e ceblearta Rertign etathséliowgof paddflp Sroas aBipht e frst ray in
a fﬁgﬂ (ﬂfé%ﬂén hRd tHet East B@n bk Abw o W6 A6WE Scrodd theqreiiurdot the

has a plurality gaced a art ot her downconers

seg tsay 'Bl%ﬁﬂopﬂ 9"’6@%‘&9@9 te the firsd directionyi ng ar eas,

each second |iquid receiving area bein tlone
(082831 RNk e BRAIENSEH R T2t SRETRY O FRYSAR HEVALOMRE
entBb RS 2butAnidiarsedsReaddifinal BlemieRtsalid foatutes. a'rme flrst tray has a

oIty R ol Mmoo S bbrar AT eyl Factag areas,

ea@ﬁ’ﬁl‘ét luﬁlﬁlé}‘éceﬁ@ﬁg ar(eé%mg%b%ltnoﬁe@ bétlu'e@h iapd atiacédtao two of the radial
divid exchange col um, ﬁien‘ol ofdtra d
dom@pwgerq |TR'E3 %aqw%ﬂey bas @ﬁ@@%@feﬁn@ﬁ 8Pyt OthRE %\g@é%ﬂ@ anda
plt%h bﬂé’e?oon@rllqMarré@éMﬁ’@érebBeéé%ﬁfsecorﬁj SHURE 18 BRThgalvey Being
hi s aspect of the invention he exchange col umm

pm@gn%betn@@n iagd ad@sa%téo Ve b OBW HOWNCATRESy wal | into

at least a first |ongitudinal s&ace havi ng%a f IdE\qJ]c%e
[00343s Anoghar asBRRIOf HiedBVATHIPA KeRit 2RParatus FORPHRING B d wall
exBhatigd dMUMRhhviRg'En BsSARSNEf 4 predity st varlcampasied apart trays for
fractional distillation in the divided wall exchange column, the assembly of trays being
like any one of the embodiments of the assembly of trays, or variations thereof,
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havi ng a second cross sectional area adjacent a second
side of the dividing wall. In one 5 variation, the
first cross sectional area is greater than or
substantially equal to the second cross sectiona
area. In another variation, the second cross sectiona

dls?l@%ggl]a%g\ygg{ Ife']\glitllg ig§é€c‘3 of {ppeue\&a'g ﬁrﬁf\;@% ?g@@ﬁ& thiaRa! r}?éz??@nterior
spReTNitd H\ga dvidisseabingo atfleast ariirsmmgltuyndfspaee havjag; pyirst cross

secgzpsglgaggg rp}:ertgr éggaf%cg&ﬁ%ﬁllt @Qm%avballﬁagn%tad gécghg ‘Pdvbgltpdﬁal space
hafivg H 3BEshCrbsk Beciibyal eed adjacanhe secrmdcblmufsibe dividingowall. Inone
and the nethod for a senbl i

varigliganthe firg crass gyg’uqnﬁ 3Ea s gfeg}ea ﬁb%tgrﬁgwaﬂk egﬂﬁ té'the

seéb?l'd%bs ée'&ﬁorﬁa? §F§§0|lb{ afbther ﬁiﬁ%ﬂmlth‘@ sécdnd ctdmtseo’ﬁcrmhyrea is
one of i ment or vari ations thereof,
gf@@ér@@k@é ﬂgsmss SFGM@T @ her aspects of the invention

are processes which utilize an
(06251 | Anging" Bepachal BREBENIRT S Brthon o dskefbing & 44sBibly of a
plu%nwawe@ﬁdaﬂmpéd@:era@aﬁftraygl fo? ¢raste Al istiietion Ene divided wali
Focess 1S I ocess or IC alr Sse r
exdiann cotum (B igeH el PreGalan EoLaRdNsy BRG te oRE tiscussed
ab&%”t%hé "thé?r%fh%atférya.d.tsamemfb wmEidesk mhpmgmrasa@ablg:@l trays in the
contal nit n eas one na anst er
dideq el aRnaassTab e 85wty pf EHESong R oL B Pod gs e
en‘%o@irﬁﬁn@é ok Varption€ iHeré6t di¥cusBegapov@part trays as in any

of the 20 enbodi ments, or variations thereof,

[00D6$ CUSOfHdr é?éét@s of"lﬁ@tdﬂ'@htxmb ppcidéémmeh atilizprancasssmbly of
for exchangi ng nass and/ or heat betwee

trayips i ANVt dememERRIMERIS of dhe assembry QI.‘@!S A "E”ﬂlti'c(/”isgli%fem

diskBddedelanOfe GOLK Prockbeik mo@esfslfou éiycﬁdelmmhmmﬁamm which
established by an assenbl

momeﬁ |C@a’laF5m%¥?&9é andjiayid 09uf§§rsctﬁgenﬁ¥1'naﬂ19'v'8¥d )l exchange column

AAGEHS on@ fna‘é§!rlaﬁ§flepﬂﬁuet»btﬁr6iﬂfa, hqdncs\aams emtahtw established
BRI EF DESCRI PTI ON OF SEVERA

25 W NGS
by pp@ssembof aplusality 8hvarigally seaczf@saaam@asw rwa@v gtne
err%am&ﬁs W LAridiRhs HRNES, @@cdsbed a@@@o NRIRthEr 13O CIE pRGESDIS . a

in which: [ 0028] Figure IS a schenpnt,i
prqoeps K exehanging rpqa%fnaqﬂ/g\,{)e@f DWP%anﬁqld |§1g|5c?1udes contacting

su&mﬂ&’é m%awraéd Wag eném@etcolmﬁer@m a filid-fIGA2htakt ig wsmblished
is a schematic diagramillustrati n%a pl.an VI I‘F}/jv?for

bv aRFSRYNblY cha plyaliy of ‘0%14?61"& 8PRSPIAPARJRYS 357 aRY §

emboainehitd R varatiohs WicPeds, §iS¢usesg aBeieodi ment of the
present 'i nvention; [0030] Fi gure 3 is a schenmatic

diagramillustrating a plan view of a tray for another
5 enbodi nent of the present invention;

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0027] The invention will be described by way of example with reference to the
accompanying drawings, in which:

[0028] Figure 1 is a schematic diagram illustrating a plan view of a tray for one
embodiment of the present invention;
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[0031] Figure 4 is a schematic diagramillustrating a
pl an view for another tray to be vertically spaced
apart fromthe tray shown in Figure 3 for another
enbodi nent of the present invention; [0032] Figure 5
Is a schematic diagramillustrating a plan view of a

tray_for yet another . ' ; t b
100Rhf L o SETeTs ey LG UTE  pl v o PARRIRE ray 1o be
veriiééll?%bé@éd Asareirgth aive Wayeshdwor in &iguré & fortangyembedisaent of the

verfically spaced apart fromthe tray shown in Figure
preseRidpvaliPMianot her enmbodi ment of the ~present

i nvention, 15 DETAIL I NMENTb Rhother
(00833 igues o sser i AR At i el dr Yo
embagikichg of the PRssendinventioased as the preferred nass

transfer device, although trays may still be used in

[00BAF C Figure 46 & scistaticatizyramrillusiretingf 4 plaa yisw fonaneiher. traydp be

sonme applicatipns,. Structure i the
verdaalisraBech fbar e Ty S A o]0k Athor e Berter
prég@h{iﬁvérﬁi@m;s may be used 20 on the other side of the

dividing wall. [0035] Wen the dividing wall divides a
[00%2Yi GRslryBlid a cohamatici ddgrameitusirating a plas vievesiia traihior yggranother

shape presents difficulties for designing trays. The
embpdimait Oﬁi\?é’rﬁ?ﬁe@ﬁ!”"ﬁﬂqo@han?s an assenbly of trays of

radi al -crqossfl ow design w t. ' '
o iarie 875 2 st Bl bNh i plon{ichPRF Sflinerray to be
veSibaRespaabd apat fromi the trhp shedr idfigwe Sdesyejanothesgmbediment of the
25 disti|lation tray conponents. [0036] Typi cal
Prefedt B¥eNtR% | col unm technol ogy essential ly enpl oys one
half of a traditional crossflowtray. A shortcom ng
of that approach is that the downconer at the colum

hel | I i call
necessary dubETANGHLDEReHT PENGFIHE MmN Bt 28 1Y
th f . t [ .

o4 e mﬁreﬁf)éfgE%W%*@%Aﬁiéﬁ@%ﬁe%ﬁ?%ﬁ@;z@ %?*o@nfii‘%% as the

fagbd mas$ trahsfer dalicemalth rtchys Imaycsbill benusein speairi
p.rétfﬁlze m?sa? gfafgce:;i V(;wrg Glighk&g egé QA% r SRrcturd I ng- ma
CIreYHYar et fpbs%egﬁgappﬁ%q‘ilgﬁ cf osss(?ﬁ/ 0 pihr e n?’ayou%usr d %{%l?{é’hg y
bearsed npemesde/dfa dsiding wathof e stvided wabediummyevhilg s msy be used

f1ow Coh i CLi cal : . o
onffb Gfnet P et FPRg velhe “havantage | o or eat est as
d plapt .Si lar. i

todeg, Ve e tloifl {0 s Lipog il oA sadhens e
resutanel shapepresents alifficuiteesFor Migﬂir!gatramn Jeapresenhiougntion, which
o LR RedEPL AT B BpE i PR evadabt e,
makiegitine sloeseffdcld88ie diithe Orshapasdiehligwing farefegtivesiesign of all the

.i.nvention effectjvel uses a crossflow tray laid
dlStlﬂat!%n tray components. y y

[0036] Typical divided wall column technology essentially employs one half of a
traditional crossflow tray. A shortcoming of that approach is that the downcomer at the
column shell wall must be of a larger area than theoretically necessary due to the need
to obtain sufficient weir length for proper tray design.

[0037] The present invention places the downcomers radially, from the inside of the
column toward the column wall, making the most effective use of the available area.

-7-
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out on a radial pattern wth different nunbers of
passes for different enbodi nents (discussed further
below). The liquid flowing along the outer area of the
tray along the 10 columm wall has a |onger flow path
than the liquid flomnng along the inside of the tray

Wh%ﬁ %E)n\tpg&gdtb\é:oﬂ\%qtigmr\] d:gosg Iova gr']ay lavo ftgcﬁ'ué é}ré}gbﬁle'n?ﬂgibﬁ in
excR8k 8f 16¥3 |4rher éi@mﬁﬁﬁbr fidw, thichds: thex critiadll paa@ﬂetéhwaﬁi:@@g a

th d
st v Eho s Aeraaeu Sreete o oy B gt Sobdodfigee, Y
ad\FH?\?(aL?%f i5 'a}é% signiffcB At \ﬁlﬁbmnm@rmrumn ié pof @aaed momtvexemmh g@ives as the
co

|
radiig arra@gqmgr\é:mﬁteg F;%g‘ggrgnae‘gf&aqntypeé%tﬂa gﬁé%il a B%W §2olumn

d|a Rarof GbOut Z2AbterdPeradvantiy g tinsisisdesand 2. F| gure 1
ows an upper tray 10, and Figure 2 shows a | ower

[odgh Y TRE tra{/ Q@?é?iu bl{Ref ’ﬁu@fﬂré@nt ?wéntgmre[*fe&tlvelwuselsraagro&sllov‘lstfay laid
pose N e exchange cCol u
ot § raial AT ET NS Ohbaesns T et sifbodfents

dlé&stﬁi@f‘lﬁttﬁbF §elb\1vﬂ Urteh hq&ﬂ:l fawyaIag the dutenyardd of thertray along the
ano

cobaon et o RS e IBUAS G o 3948 oy
neéﬁhgldi\ﬁde?banCgﬂkrdﬂ‘ieré’r%@”lﬁ@&wwd@hmdresdlomebrcﬂ;dmrent

oo bbbl S e IS BEebTo s e rear e

divitler ?ﬁﬁ EﬁhRﬁﬁlxéﬁeméf B uddd tolmisl wiférérit eompbsitionst dfdiquids which
cen downconer 16 toward the outlet weirs 15,

maparaye plrtbe dewne0RBd from t he dovvncorrers 25 12.

0041] Referring to Figure 2, the wer tray. 20 ]
(0483 p dcaehande EenagE Aeimn wesadviben coREn sirds o
veHﬁ‘blﬁy épﬂacég Qp%ﬁ‘ ﬁ?ﬁ@ lsuEm agvitel twd 1ra Jeonstiownlid Figunes rand 2.
ul 0 e

| ower tra omth ertray
Flgune ¢ pshgws an PPPG'LtF%YquI apg &wyf%/ ?éh?%é %%ﬁ@é’ s
toward the central downcone nsmts t

[0940] uiReferana o bigere 1.Abg ran sy ! s@fﬁsrgc’ﬁsmtﬂs Jo0p g1z between

theTﬁﬁurlnh %uq 1 m&% dRMRTg MIBWUA loBhtrarionRcGiRer 16 Earisamits liquid
e central downconer. The

dowBBIHI NI ETE ANOBOLFRY PGSR SBE P ONRB M A dgRsm
nq@iddﬂo\ﬂ &y Fﬂwtraﬁwiﬂsﬂald%r@r@? @OTFiyetd 2)1 Centr@l §d¥edneAd 6 and
u

shown in re 2
doNDRPRBHAZ AT oL IOT S GIBEPRL b ot 8 ot As
mctﬁ?dtéd B tﬂe%@bﬁoraﬁl ﬁﬁ‘?\ﬁ% ébrod@’ﬂﬂwmﬁm ?@Jl@flow‘a&ohﬂv\ecentral

ra i ndi cate irectjona
dowpymer 19 waz@the@vﬂ?me' A RIBISE URW%Q%?ES‘, tg ggwnoomers
12l iquid splits into substantially equal parts and flows
along a substantially sem-circular 5 path toward the

06PN GRTBiRg 1 FRAAT 2,tthe IolieY trely DO |9/\@i‘sﬂ)osbé in fai exchange column
al ternating pattern continues &B #%Wga ser |

befipaspuihp ivids walk i A tnechll v Bofers Bogdiggit thetauic
to H?sr I@Nglhtrél/ ByhbhitRe uBBE ara9n 08BRIre N)LiduldflowdromThe downcomers

12 toward thg central downcomer 26, which transmits the liquid to ancther tray (not
shown) below tray 20. The liquid passes over the outlet weirs 25 to enter the central
downcomer. The downcomers 12 and the central downcomer 26 are radially positioned
between a divider pan 23 and the column wall 11.
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area may be perforated sieve material, or may contain
bubbl e caps, tray valves, or any other such nass
transfer enhanci ng devices known in the field. In
Figures 1 and 2, the 10 bubbling area is illustrated
by the perforations or apertures (18, 28). [0044] The

10 20). '

[oogrg]aﬁ H@gn M u@%%aﬂl)ua lﬁgﬁ? trBﬁCtgg ? \gfé?& '19'?91ithe upper tray
10 ﬁ@@\' thBQlivilig Wiaing4 tm&dédrd hében}wpimm:mgeb%ﬁ ofiibe fwes tr@y 2Ph%5

exchange col um, additiona r
ndcAtea DS IRGHTBl AP SoRey 5 e FaqsRt At deger e
I""‘“‘?FJ@?@ gvgdt,?éndtlgpy ﬁdﬁdggﬂgmm;md fidwa dleng as;%a%fgg Fg:emlé -circular
patpdenaisktne 8eWneqIner 3d2er H\ﬁ&fj \idag W%Hi“. T ng g pattern
co ?ﬁ%@é‘ﬂ%u b 4SS dTaNd t\F/m]wtht—':%b(@tietr'tgeIcwlus;rrmlI di amsters

?O 046] Re errlng to Figure 3, the upper tray 10 is

[oﬂiafli D%?Qr fldwd L'It?th%’dﬁhaflﬁﬁ)bﬂ arm onbsicheey (10&050T berhubbling

he d d The
ar&alaaghepgﬁprattﬁﬂeﬂet%afég wawav f’%“tt“.“;tvb%%ﬁ%%ga’n‘%ﬁ’ﬁs orany

ottel 8¥cH Maks FRENEY eraAYiAg délieed kmwcmin theofiedd.omgrigires dtand 2, the
weir 37 on tray 10 and

|<_:r i nues ross(é?%tray (as
bubwmgc,eaewlwgﬁtta oy the PerteREPSoTaRRANES 1S SR et wei r
where the liquid flows over.the outle

10048 o Tweras i GREmay b suppoTarE s aishe] B indt gt shown)
aﬁg%@t endgﬁé gﬁ@rgrﬁvamdugomm ahe tiviird walg:]nge?éﬁdiriEmthd size of the

X [
exqaNe £pluni AENeA! sSBPaTAAGELrD ahit g e e FitEomers may
or &ot be dqul@dt o the [ ower tray 20 (Figure 4). [0047]

H@?errlng o Figure 4, the lower tray 20 is disposed

[om At Wtoﬁi@?féﬁmm@@tt Bfthe iRRINVEEIS ilUbtratiidvn Elgﬂ@&\l@hhd 44 This
t he col um wal

comer .32 tra ;
entogipant i BErReS P?ﬁRéP"‘%drf&ﬁ/a'\%’cﬂ'%'?‘f?é‘"%%gzﬁh 5 Jlggns having
reldfily &MLl Giafle@dts, over the inlet weir 47 across the
tray 20 (as indicated by the directional arrows) to

[064] RHfeRihg Y& Figufds, tmétupﬂserttm 10iis) dispos ip treseshange calomn

enter domnconer 36 Q
ooy b b A 16, THE Y B g i
do%fvlat 1?%% hﬁ%%ﬁg“"ﬂg?ﬂ'ﬁy modgtﬁovﬁrf)rabé\’a’e aftee Iidmd ﬁcwuamer inlet

wa sho i O
weil}7 PR Hay 40 ngﬁpn ugs aapéé\q@ tga}yo(ggf mdgci?geq[ E)y tﬁ% glﬂgélfo%\g?arrows)
to b[]ttét v&‘é?rltﬁ Whe?é peHlEiotsovst the @uﬂ%t Wer.eanqapmrthe daymdgner 32.

in kwi se rectio the |lo

in s arphedimRn ey aesh SRS aA 1 SRR RS Bvicligr v and
exfén%/ré’dzéﬁmdrﬁ asanr@e/r pal@3rt6 ey @dt@lm(u Iwaﬂ 1. Cloeokoinse3dtransmits

the up rtra ‘%ﬁter cla n the | ower
liquidgom EV’ upgee léﬂ?ltﬂ: PAYVEH Y, ‘of the trays.

49 ures 5 and 6,illustr e

[Oéﬁ] dJi g(;@ Fiavee e layerifray gﬁ g%pcaf,se% e %ﬁr\?ngﬁ column
beBA&dh the rcﬁ\bfcﬁng WBII 34%?4’@% EaYhn maill per Impmcbraet 33 transzoits the liquid
to ]ther Ioijgstr}:\y 28 Prgm the upper tray 10. The liquid flows over the inlet weir 47 across
the tray 20 (as indicated by the directional arrows) to the outlet weir 45, which the liquid
passes over to enter downcomer 36 and flow to the tray below (not shown). Downcomer
32 and downcomer 36 are radially positioned between the divider pan 43 and the column
wall 11,
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i nvol vi ng exchange colums having rel atively |arge

di aneters. [0050] Referring to Figure 5, the upper
tray 10 is disposed in the exchange colum 10 between
the colum wall 11 and the dividing wall 14.
Downconers 56 transmt liquid downward to tray 10

f th tr t .sh
[0ogBEnaRmRowN Py s irectinal AEOHS s AR Jow s HRERES nd 4 the liauid
flov‘crslr ﬁ\ﬁa} %&gg%%gns?)grew ruspér&rhawdﬂ arid mtarczt@:é(mac%gdlrectnon
LT WL A R B o s o

be 'ré%l?sredt(v ay cidBkwisé 6n BRSigpen eyl anddourtténcidokeisecondhe lanar tray) by
53 to the coI unn wall 11. Simlar to the

corﬁénupmmrrwrmgﬁseo erRS- | | qU| d on the upper tray 10

[00143] Z:E %ﬂgﬁﬁg@ﬁ@ﬂ%& @go%er%nﬁbpﬁe éﬁt@?ﬁ}eﬁ%@érﬁ ifvBRtion using
m@hﬁl@ ‘Hasé’ﬁ?éys amrhRVem tfd@ﬁméntqslp@l'hﬁbs)lwest Emtahfbeuseam&ppbc:atlons

downconers 52, th L’f’égé ?I g vrer an outl et
Invamg 93‘5“%9%)9@%'?5 h%’éﬂ%r& ki PREEAME S Re art will

recognize that it i s poss t o,desi
10GRb Helering IRoL 19U, i URBe Y 19 &5 58535 i e hHarlg® colurn
beffRleR ﬁﬁé B&uﬁﬁ WallloMr ghdGhe Hhﬁinrig)war 111 r ngﬁcﬁbnna's Sbdosmi liquid
In the exchange col um e dividin
dowriaaiie Rey O ForaanPhaayoRRIGNE) beys (TR g bensmi
uquab %h’fjthetuﬁ ENteay FRIthé romer Py tzowﬁgu:tees)u mwncbmass 5R) which
|ar to Figure 2, the Ehgwd

transmqti:@tug go'gnwp@mg tr@\agOfwm iteay above, reé‘nd(ﬂo ggemg[,sa%é w?mch

traﬁsrhﬁ id HBWHWS@B tlﬁ’é’fﬁﬁépﬁﬁf 20, 5329 b@ymnbdaadnam; forar divider pan
mer which transmts

smmer@umwah 4y Sipiar inRPAtEE) 'a%lwsﬁ t%sqqmew H%HPaef tray
10@:@?@% BY&ks ﬁﬂag_ﬁbﬂnﬁiombfnef%%ﬁ Pwant Bk a@[aeem‘domzcemers 52, as

inclaaier @ feciFeeiRIal AR 1 A9 Bows JoRRSFakk P TP Spwagomers 52

thé‘lﬁﬂiﬂd SN GA BRI vk 88 Mbﬂe&éﬂﬁamsbns quwecdmfth@an wilbgecognize
anot her traéabel ow, are radial 1%&154 oned

th%éﬂ%@?ﬁ*ﬁ%ﬁ%%ma tasapesalg Wihautay) 1. 30
As with the enbodinment _jllystrated in Fi es

ur
Iotim f]ef%raas fo FigRiRs. the IoHebiigh2d s Cﬁ%ﬂ?&?ﬂ Hb‘hﬁreésh%wee%?&%“"
begvﬁe%)ﬁ Jﬁé@l(v%d?r@ wéiDM Bﬁd ﬂié%ﬂ.ln{ifﬁﬂhll it1.| DBivhedreersis2 ti%mgtmt&lse liquid
di ane (0] n he
to thedeweniean 29 1r<|>ru§*ve awd tray 1B, ginﬂ'ieg E“gng @qﬁ? ligid PO Mfplower

traf '%W@F%hré@'ﬂéﬁ@ %e)s mJ Bﬁeb %glﬂﬁé diﬂeoﬁbﬁaﬁ ah‘BWspﬁﬂom eatiotdadecbmer
Sieve materi al

contain C
52 jawardan wamyd@vwrﬂ% GRS Sa0TTRR E'QB'H@%WH@ another
trag ?Hét“sﬁéwnﬁmw trap 2bhearnbilighid pakéés%v@ﬂéﬁ%ufﬁetavw 85 totdmer one of
ling area_is illustrated by the ?
thea@@wmm@gs 688 Tha dpwnenipers R2FVRGR é’én%ﬁg[ﬁ% fo?ﬁEe upper tray 10
to méhg\kférntgaﬁ@%ng ghé &iéw}ﬁfohﬁ.ﬂr@de Riichitrank it Ilqmeﬁrfo@rr aay 208

or apertures and 68). 0053] Persons
anpiher ay belpw aredadigh asiiongs DENIEED o %{ st € collimn wall

11enbodi nents and variations of the present i nvention
In addition to those shown in Figures 1-6.

[0052] As with the embodiment illustrated in Figures 1 and 2, vapor flows up through a
bubbling area on each tray (10, 20) in the embodiment illustrated in Figures 3 and 4 (for
smaller diameter columns) and in the embodiment illustrated in Figures 5 and 6 (for
larger diameter columns). The bubbling area may be perforated sieve material, or may
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Al t hough symmetry has been used in Figures 1-6 to
generally illustrate and explain the present

i nvention, such symretry (although preferred) is not
required, and the present inventionis not limted to
the generally symetrical enbodinments illustrated and
10 di scussed herein

. [0054 n F
coni B e s At B e ol fifapaing cevies
kn&?fr?iﬁ%ﬁé ﬁeIdC(M F'i‘g”ﬂrdsrB 4| thé ahbmmg @semsdlustnated.by.tm peyforations

or @gﬁﬂdﬁ%s? é@éﬁg)ggp SET%REVI?T i}aqqrﬁutbg;,lr\\/qoéreghﬁﬂu trated by gnmnar

peforalidisoréipeftutedss had 681 her than the diameter,
resulting in unequal interior spaces on either side of

[0058F Plekdori Reil¥@In the bit wibrezdghize that trshearsmaply othet ¢rabodiments

andakajens of fergeseak fendeay farones oSt hidures 1

Altﬁéw%ﬁnmﬁgg |§eé)ﬁjstfeEQﬁ F@gﬁgsn -8 teo generallyaiistrate and explain the
vacuu ressure e co ms r

prasenbBveSion S DY SRIRUIR |Pr9f86é&d’ﬁ “8{;’\#8 ik %ﬁ‘? Igg"‘;&gse"t

.nvbﬁﬁb’?ﬁb n%@fmﬁmh@@dnahmymmmmsemnduenems Hestrated and "
radially,"” as used herein, 20 are sonewhat

d'SQWSfeé'r'@ﬁ@'”t han the ordinary di ctionary definitions for
those ternms. As used

d |
(0GR dn Figuepel-b dna sigingaval ey PR aReidiBPaFEELEe phchange
colubtfh in %Malmdn,sbsw@rbe ir@\waing hall ey snmm\adobses[ 8 5Gimater of the

cylgpﬁggﬁg:%gqng{}emyegép {dr;gla IVIQI&QM mqﬂée ﬁ,lcﬁ%rld@\f ﬁo%g%ﬂer than
th@ﬁl&h@téﬂﬁre‘éﬁlhhg I@@buélhﬁteﬂ@ﬁﬁpﬁbe@én bith‘ier@)del ofdeg dividinig wall. In

addgendhe 578 of tp@,ﬁgq%:nge Eﬁl@ﬁ\%‘:@ Ler DiiidBkal. However,

sw&@ Qﬁ&%ﬁéﬁbn' c%IJHMs Ar8ho& %Imsﬁsfbré@rﬁvmglst(ettm positivenor negative
[ 0057] ures 1-6, the downcone

(vicHia) Vrasg L) dHG CMTER YRGRY A4 JoRGTER Lo §eawnﬂf§+e*sgﬂe%hgn'ca'

debigB cBRsiEMLINR, | - Persons skilled in the art will
récogni ze, however, that a divider pan is not

[0655] € F9R Ebs8 ant %@Iﬁérfré’é?éohg th@ térﬁ@d‘raﬁidl”fartd!'ia(ﬁallm?’&safsetj Inerein,
présent 30 invent

ar%§<prg@\{vlgﬁté1lﬁqgraﬁgqiq thgmdxg@g&rqtpp@r@%@ﬂg |%%Bglose terms. As used

hefdin, %Hiaﬁeﬂﬂj ragialty ﬁi@hﬁ§ﬁﬁa wirddtiod gBesramy from tthe midseetionsof the
di vi d ﬁan al so serves another practi cal

feir
d'“ﬂﬁ]’i‘@)ﬁ@ﬂem"‘(ﬁ@ olwBAMAki ng | i ke the divider plan, the
uestion woul d arjse as oho e to, t r of

(0GR 4t ik PoP ' @ vHICBkRO FERMLD AP ETg 1 ﬂEK?‘eé’e g, ot the

coftdis the rﬁlddieldf th@@ﬁfcﬂln@t Walris at {’Ih%rbehteq o me@turhdbrt pivadial lines
Very quic rom one i ncomn OWNConer

Wl it S SAEI Il el FEPPLT, SHE ResfeolyaSgmmetrial

gebiatrg iehottreqUirkavithl tA6 reskht ihtigntiodownconer s are not
extended inward, and there is no divider pan, this

[oos7g! dn FigRPdL1-8, haRAnebRER alndqrqurdi re@eﬂndg ateag extendaadially from
not effect i vel fI o Cross

8
a Qiiteraran e mnpal Bareons skilen uhe R uliecpahis ithsylr tht
a d8ésan i%bﬁﬁbc@ﬁgér?%r required to be used with the trays of the present

invention. A divider pan provides structural support and stability, but may be eliminated
or replaced with other structural means. The divider pan also serves another practical
purpose. Without something like the divider plan, the question would arise as to how
close to the center of the column to extend the downcomers. If they get too close to
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are neasured relative to the dividing wall. For
exanple, in Figure 1, the "central" downconer 16 is
considered to be at an angle of 900 to the dividing
wal | . Persons skilled in the art will recognize that
the "central" downconer, however, may be p03|t|oned at

oadh anen, D1k IRg Ak ! {‘%Qgﬁﬁck%iraﬁaé%ﬁﬁaﬁﬁm Ahbifet @ the

exnﬁﬁ(}t?dé\fﬁt&né?wt"lﬂ v?hryilﬂté@ﬁmErf@unasthransfemmmtakelelasa ifdhee at
relative to the divi

dowesreRrs RER g SwtaId FsSrsdhere e 0 iyl By g8 UTE Wbd eate a

oﬁeeﬁﬁ&@'héﬁld denlestagnatd BiRd néthetfeciaiyaflovaadresothetfloatpath.
radi al downconer 1s actually at an angle slightly

[003BF ?r?fhetcge@ms Quhlchlrfdllde réfapance liEam'uadatorJIIvarﬂds ahglda.vwhjdh%mg'es
need not be exact t 1o i g « ”
areyeaused FgbeToRESANB e E8T erimRiern EfislR ) B8 -dal

' do?hécﬂﬂér’ % is %énsﬁa\ﬁéd td Benat Aieantly bti$otdo W dividing vﬁih IRersons skilled

t 0 larly, th |
in-hear i esanis dta e lcepral oo, nry PO PR fosondl a
oth]eﬁ Qn%}@% @Eda‘t’é? tﬁéh bn*l@sﬂhéh dngelamk to teddividing adjlacent t 0"

Ivirding wal l Persons skilled in the art wll

Odﬁgoﬁﬁdﬁ doﬂﬁ’d&ﬂ&fm drithk n’ghtlma[rﬂcb:@ oféﬁiglﬂ’e dfuls sar:]sxkljered to be at
I a downconer is a_cg‘ua a l t
0° relativertn e digdingayell andis “agiacs F@c%rﬂ"‘ﬂ@ﬁ el B5riont gkilled in the

art Jﬁ %IOQHQWEY ‘il?eﬁ%é’ll%ﬂlabﬁmﬁéﬂmbt Mdisadpweamtertioactublly at an
but coul r ot at ed

anglesdghiisareater HROIG;. %n/dafyﬂh?fdh?tt%@ g AoWIE AT neg ot be exactly
“acgééénlt td” W&l\/ﬁﬁ\g v{teﬂloﬁﬂﬂ cdiRf 18 Mblie draotdied gmmiariciockafsealightly

Ircle or a cylinder, a ray at 00 is considered to be
awgy figgt ihg diiniog wakk agd PHV”H@“OI'SO In view of the
di scussi on above, the radi al f the., radial .
[0QRAIn Siiarivaihe; radial W@O@%Z&aﬂéﬁ’ 1§ f@&gﬁtsieb@q!é%fiéds or
coﬁélé&@r‘éﬁ ke b BP PS0-trBlatitetodRe HRAMIR] walkard B adjacent efeme/dmgmg wall.
area 36 in Figure_3, eventho\fg t&heres&)g‘ctlv ddgll
Pegsaas shiled yLiha Ao Wil BHRIN26n HOWEY, Alhe RPN AT GO PRE
doﬂrh@orﬂ@nt is QUMY At £H aﬂ%@ sifyhely Qes@lﬂﬁhn tsmerafdom ameemgmze that
exactly "opposite. ecause | he

t
saicHEcILAHNOCE SR PPE §Hachl SPGB bl s Hal g cotid be

m&%BBP rQatedtIdcRise! shbIR, awa fRin BRediviGing @bl and sdll fupctord
direction "substantrally opposite” the first

[06811] € Heféifing $PtheQfabrletrilos A cirelBoraeglintiee @? ah0° is considered to be
‘substanti aI di st ance hav&hbe en used

irgPPAFBEER A "SR] B0 MO LS B USS O PN T 1Bl &8s of the
ra@QRMHcBek 82 Gh Fig @re@%ﬁ@@érbd %b@ aels80°an l‘dﬁéalytdb@osne the
cross sectional area of S}qy such di c? | ¢
ragjaleqg of joe rapelving iea ﬂﬁghF@grelS G’VWP] thﬂaﬁ feéR%‘ﬁlaP dadig| axes o
sammﬂ%r and Sﬂgﬁq\% rﬂééé‘\ﬁMér‘eﬁ afé hot di@cteat faoeand be and

divider pan to the colum wall. Persons skil
thQrﬁ@r%ﬁ'fe Rt |e|><a¢tbfca@qqsge Brepusthe qeﬁatet"vt%ot&cmtc

"s@&f’arﬁlhw" ihds bees Uyécﬂﬂe r@fne Eﬁ)r eRathgle EiKttRa BlaPve Fefotdnes is made toa
| esser “di st ances di sconti nuous, and st|II be

segefesqitasHen)’ %@57@53&'@5{&%@5@” the frsk disechen i st ance

across the cross sectional area ang %et st

(09624 c tAsh PF25eS SHalhB 8 /SUBSIRRILIS A BBV PoRH l@ﬁﬁd in the claims

with regard to a radial distance (length) which something {e.g., a downcomer) extends
across the cross sectional area of a column. Some such distances are illustrated in
Figures 1-6 where, for example, a downcomer extends continuously all the way from the
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5 not extend quite all the way to the col um wal
and/or all the way to the divider pan, or it m ght
conprise a series of short downconers arranged
adjacent each other in a manner which would be the
"equi val ent” of one Iong conti nuous downconer. [0063]

I n addltlontoth rlatl u
s oS b e S B R e SR,
thetdbﬁvr@bﬁm%%“énd mcmwtec@nmgweémd extend 0\mrmﬁ‘re|r éﬁSB@rr@stances or

shapes and 10 sizes nts »
pe dRRBINENS, ALt b PBSLPEAAS SHPLHLD a7 ool fftancer across
thefdrgsd é?e?:t:@na”!faf#eeﬁan@i/ét o8l funbtort OFFcrr@&amptél, agadmirqmmemngr might

ok e 58 £ a0 0GR . r

m@’r‘ri g-éﬁﬁﬂgé §|ste§bmHoﬂrddﬂhcor%bm&armm@ea hajacentaadh bthiehin a manner
a downconers 52 are su stantlallq/ simlar in size

whighgvoulthp #1e lRgivalent’ ohepe 19r8: CRIPYUT IR EHE Gy ¢ wi 1 |

recogni ze that those conponents coul d be
100855 o P adtiorsioae VaTRIOGR Ap BRI A5 isepd Aad P S Sdled inthe
artividly F‘é&bgﬁlﬁe YWt b ;V@b'érﬁ iffehtidn mby Aeictiomwith danatiohs irbehapes and
covere

ai ns bel ow. [0064] Accordin
sizg$ ph@cargppnqnﬁwv%@%@emnae@@{% BEhR G AiERs. For example, in
Fidupé<s 8RG8, EIPofGtﬁé tairEspoRBiRg icbimponee dienativing, to tieeof equal sizes and

present invention is neverthel ess not nte Lﬂ{?fatt I i
simiiapshaRes: o enamBle; BN JOUH eV RRRES 56 iy Similat in
snz@%‘i‘lb@hﬁﬂé | S IR dRE dBRASrsrsB2eurg gi;lt@dtérﬂlaw sikiilar infsize2thd

SCO d range of egw val ents of the

shape, haRORS AT BPTRGEHICEL TNAeariysl rodbiReg i TSy RHtogRnts coul

be%d\g dlssirffir 3528 ERH $habesdin RhHARINS lof thefinvemtion aalchywould still
spaced apart trays for fractional distillation in a

fU"tﬁllt'W apd waald bessqvigeasfey B8 claims R8PWng an i nner col urm

wall, a dividin wall, a cros sec onal an .
1006 cAcprisio altBeuchabistiaies At ssc LR EiseST S Bortain
spéc il é’r‘ngb&l&e\“&' the ArBSerA HVBAIAYis HRUBHHeTd SR Giot ﬁhtéﬂo‘éﬁ&o bé #mited to

di sposed in the interior sPace the first tra

thedsthisonseathen yariQusiRRARaHIORRMAYX BRMAIRAN i) %ﬁ’f‘d?'ﬁ pithin the
sc?ﬁ?e% %md Aifde OX EGIIHIBSts bﬂfi’ieaﬂlélhﬁstaﬁw{ﬂoutf&phﬂmglfroﬁoih@rmmt of the
~walla tirst 'substantial distance across the cross
invegtien.onal area, and 10 a first liquid receiving area
having a radial axis at a first angle to the dividing
wal | and extending radially toward the inner colum
wal | a second substantial distance across the cross
sectional area, wherein at |least a portion of a flow
of liquid received from 15 above on the first liquid
receiving area flows across a portion of the first
tray fromthe first liquid receiving area to the at
| east one radi al
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downconer, the at |east one radial downconer being
adapted to receive and transmt downward at | east
part of said flow of liquid; and a second tray

di sposed in the interior space below the first 20
tray, the second tray having at | east one other
downconer having a radi al i at a second angle to
the dividing wall and exteﬁ@ radially toward the

0 SOt o 3B Pkl e acrenona

disERRRAGH hicklided walk@ichamge colean hadpgasinner heduainwiall aglividing
wal | and extendi ng radi.al l.y towar '

ol RSP SRoe A ety SRR B Ok T ac

diViRSd e ahe BSRMblY Bem@isinggast one second | quid

receiving area being adapted to receive at |east a
portion of saigkikl sy dpdsidin e intedorspace,doe fistiiaypaving
fromthe at | east one radial downconer, -14 5 wherein

at least part of a dtlaast ofe tadmldowneoomsnagihcent thigividing wall

second liquid recei Vhﬂ\%ﬁ@%@\&@ﬁ%ﬁt@%gﬁﬁ&%ﬁ'"ﬁ‘o\%ll%HES ;

t he second treﬂ?df i ving area

at | east one qiubsEnts WtAaTeracrdsbehatross sectionalreseditangr
downconer being adapted to receive and transmt

downward at |east part of saialfifst limuicfectiviggiagea Ravinga radial

assenbly as in claim1l erejn at.le ; ;

first angle ar¥§#& f'r§fe?ﬂ\§?f‘dt°3h%p"¥'q' @%{fﬂ%@g .d'ﬁ%'%tg.la"y

An assenbl y asoivardahainfel coluthaneilira secohe aststantial distanbe across
first angle and the seconFI angle is greater than 90.

15 20 25 30 4.1hQAGrossSBRHANG A€ claim 1, wherein at

: Sg:t t ggﬁ gg the T e B sPL BofubS of & A5 iQNE &t elvad from

above on the first liquid receiving area flows across a portion of the first
tray from the first fiquid receiving area to the at least one radial
downcomer, the at least one radial downcomer being adapted to receive
and transmit downward at least part of said flow of liquid; and

a second tray disposed in the interior space below the first
tray, the second tray having

at least one other downcomer having a
radial axis at a second angle to the dividing wall and extending
radially toward the inner column wall a third substantial distance
across the cross sectional area, and

at least one second liquid receiving area
adjacent the dividing wall and extending radially toward the inner
column wall a fourth substantial distance across the cross
sectional area, the at least one second liquid receiving area being
adapted to receive at least a portion of said flow of liquid
transmitted downward from the at least one radial downcomer,
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5. An assenbly as in claim1l1l, wherein a first portion
of the flow of liquid received fromabove on the
first liquid receiving area flows in a clockw se
direction from the first liquid receiving area and a
second portion of said flowof liquid flows in a

countercl ockwi se direction from.the f cendi b QAL the
recei ving area. 6. Wﬂﬁr%ggﬁﬁtfagsd gﬁlo{g{%iﬁi%".ﬂlfﬂéﬂ\ﬂlgge?nn

a first Basdndaiquidiecdilingvanda tiowsdotossrapartioredf the se¢and tray from
second liquid receiying area fl | the at
count er cMSciamPEE r‘?ﬁel“’é'lqg ER ?‘? M!&‘St ﬂ%eacgp o NoniE . °d

ot her doyuepsRd oBEdGEwrRATER Beipg adaptod darateive and dransmit
liquid flows in a clockw se directi toward the at

| east on&owpwad %6%?&8%&5% H%()g@%”i ly as in claim

1, wherein the at least a portion of the flow of

liquid flows across the portion of the first tray in a

first direction and the. at |east [t ] f

i q@i d fIAORSSERPYAS ip fRIR wigiin At 45t 8he of A8 f’H‘%ﬁlg@na"d the
secbrpfilisGibbacdocon  opposite the first direction. -15

8. An assenbly as in claiml1, further conprising a

plurality of apertures or other vapor passing neans

in or on at |least a portion of at |east one of the

firgt tranardmoiyhe inerand, whasein & 18ast Ane abtherfistyangle and the

inclaim1, further conprising at |east one |iquid
se¢RNAANGIgIS FrePLINEB funi cation with at |east one of the

at | east one radial downconer and the at |[|east one

ot her downconer, the at |east one |iquid m xer adapted

to mx a plurali of . Liquid co Siti - 2.Q.

assénbl y aﬁSﬁ"&?ﬁ%@%’Pﬂa"?’ﬁr Wﬁ@?e"{:%ﬂﬁéﬁt gﬁﬁéf Q%S}r%t%é] glr%nand the
sefeHl @ffiesasds theeoodi viding wall, wherein the at |east

one radi al downconer and the at | east one other

downconer extend radially fromthe divider pan toward
the inner colum wall. 11. An assenbly as in claim 1,
f ur Bher QoNgsseribigasin datrast, whaeeiroa fitst porien of the flossoftlinid

el oS o RGBT bR BT ERn o
thd m@FqulﬁT%cewtdg@gea\agd atsecortd‘(mrtzwmfrsaid ﬁwggfgg};ba?mosflﬂ Ze

t ast . one ot he WNCONET . 13,
°°§ﬁ“8f°§?‘i?‘¥" eoq?regﬁqr{ ﬁ%’ﬂ?ﬁ‘%/ﬁ’§g"a§é’édd’e§8¥ﬁ9 aﬁ%&ys f or d

fractional distillation in a divided wall exchange
col um having an inner colum wall, a dividing wall,

: | ond y .

he & nner Lo1Sapa ol T wBreis i B SEFP o ¥RGE
recehaRNd) Yreseomid kjuithrecaivihgrasea tovesyindi equntasclotkwisendirection toward
tng e She G epnddpatdite hg AN Sgiofopth 1488 Tbs iFa

clockwise direction toward the at least one other downcomer.

7. An assembly as in claim 1, wherein the at least a portion of the flow of
liquid flows across the portion of the first tray in a first direction and the at least part of
the flow of liquid flows across the portion of the second tray in a second direction
opposite the first direction.
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and extending radially toward the inner colum wall a
first substantial distance across the cross sectiona
area, and a first liquid receiving area having a

radial axis at a first angle to the dividing wall and
ext endi ng radially -16 toward the inner colum wall a

secgnd subst ant S

secBi onaIAnaﬂséﬁmbgrﬂ? Cltf iSfugﬁ%ro%%aqrfs[h ? acél&%ﬁtgrc}f i ggures o
otHet v&%&eﬁasé’ﬁ? Afeand #6564 digati@mna portioorof ahleast qn@a:j thefirst tray and

portion of the first tray, wherein at |east a portion
thQ)?feCQnﬁFréW of liquid received from above on the first

liquid receiving area flows across a portion of the
first tray fromthe first liquid receivi ng area to

the at |east one radia
radifal ddVRSS IV Hglaﬁﬁipimé@gi %onp%r eﬁ\/aqquS?gﬁé Ui mixer in
fluidrc%ﬂﬁmd ﬂacéiigmm rel Yt br&ﬁ@ftth@at liaastformaadialfdmcomer and the at
iquid, an erein a first
eas oo athet Bewiiainar B b B cuid Be P g i a ity o
|,qllj,@<‘cgh1‘f,b§,goﬁg ea flows in a clockwi se direction fromthe
first liquid receiving area and a second portion of
said flow of liquid flows in a counterclockw se
direction fromthe first liquid receiving area; and a
secou@d t 1y agteffsRsinichimhie finheecomprisinga divisier pan atjgcent the

first tray, the secaond tr avin
ol vl e AP A 4 e g £33 B8 ene oner
doMABbifiet ExtbiEradiany tomahvahiden pen eovized thenignen catlinam wgll.
toward the inner colum wall a third substanti al

di stance across the cross sectional area, 20 25 30 at
| east one second liquid receiving area adjacent the
di vidi ng Avphdseaitily gxineimnng furmde'r abrhpridimyatrieast loee ioptietrweir on

colum wall a fourth substdar]tdl di st ance across the
the first ray ad;acent the at least one radial downcomer.

12.  An assembly as in claim 1, further comprising at least one outlet weir on
the second tray adjacent the at least one other downcomer.

13.  An assembly of a plurality of vertically spaced apart trays for fractional
distillation in a divided wall exchange column having an inner column wall, a dividing
wall, a cross sectional area, and an interior space between the inner column wall and the
dividing wall, the assembly comprising:

a first tray disposed in the interior space, the first tray having

at least one radial downcomer adjacent the dividing wall
and extending radially toward the inner column wall a first
substantial distance across the cross sectiona!l area, and

a first liquid receiving area having a radial
axis at a first angle to the dividing wall and extending radially
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sectional area, the at |east one second |iquid
receiving area being adapted to receive at |east a
portion of said flowof liquid transmtted downward
fromthe at | east one radial downconer, and a
plurality of apertures or other vapor passing neans

in or on at |east B%P"?%t?rl %ﬁ‘qrﬁrﬁ wtah‘g sﬁ@&ﬂp dstzAYial distance across

wherein at | edYer ow“of TTquid recei ved on
the second | iggitrdss sextionalayemrand f1 ows across a

portion of the second tray from the second receiving
area to the at |east one centagiiratity\oheapentures phethgk vapor

| east one central, downconer bej,n '

and transnit PESHARHIEGNSIN ‘Preoé’sét I%ﬁ?%@ﬁﬁgzﬁf g‘%fﬁg@vﬁgf?
liquid, and -17 wherein a,first i

I : 33: d received on Wh’?!ée'ggf:[?hataP&gﬁ'}i apér fé%@?{/lﬁch%ﬁ"’rg‘ra Eged fr-om
flows i N aBot@LRtey frbiigkivl receiding acda ftowst apreasc poromof the first

| east one central downcaoner .and id
flow of [taydiom et i rﬁce&‘('%ﬂ%aﬁgﬂge?é{é%ﬁ %HQE%&M%Y d
the at | eR@incemer, aenitsast davradkieownborher deéing adapted to receive
assenbly of a pluralit f vertically a

trays fo@nﬂrt%m&ﬁswn“értﬁﬁti'??%Pﬁﬁﬁ’" ?%dig‘gi%\?/ﬁ eéo)raar\pt/gll
exchange col um having an inner col um. \wa

di viding wal whegelg aditst Rogian @ g flow @E‘!q“é4q{$b%ﬁed from above on
i nterior wppaseided eReNinghaeh Nows incotlockwisedirectionl fromethe first
di viding wal |, the assenb comprising; a first.tr. -
di sposed aHid"Ree'YiRg @anoqncls%g%cg%pﬁéiop%f §?'dtﬂng°th|1‘ ‘\’/'uaﬁ'gws na
at | east QNAterASikAisclOMREOTROMaNE ficeiiquid feeeitingi aleatgnd

wal | and extending radially toward the inner colum

wal | a first substasédont tedy slisposed inthe sierion epasedsaiow the first
sectional area in direction, a first liquid

a first.
recei vi ng"&r sr?&Q’i‘%Ha)éﬁ?‘f”?gst radi al axis adjacent
the dividing wall and extendi r adi al :
i nner colum wall a second Sﬁg?%ippgpg%lra&?ﬁ@goﬂa%{%ggga

the cross sechiahatis ar £8edondangiecotiee dividmgtwallrand extending

substant! al LY OBBR ke Hegetar 3l g bars o s B8R dstance

across the cross sectional area,

at least one second liquid receiving area
adjacent the dividing wall and extending radially toward the inner
column wall a fourth substantial distance across the cross
sectional area, the at least one second liquid receiving area being
adapted to receive at least a portion of said flow of liuid
transmitted downward from the at least one radial downcomer, and

a plurality of apertures or other vapor
passing means in or on at least a portion of the second tray,

wherein at least part of a flow of liquid received on the
second liquid receiving area flows across a portion of the second tray from
the second receiving area to the at least one central downcomer, the at
least one central downcomer being adapted to receive and transmit
downward at least part of said flow of liquid, and
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dividig wall, tae agsemply GO

25 passing neans in or on at |east a portion of the
first tray, wherein at |east a portion of a flow of
liquid received from above on the first |liquid
receiving area flows across a portion of the first
tray fromthe first liquid receiving area to the at

downconor bl NEeiRiATER Bag of Hied w19 TbpdlE gFoBecond

downwar d |igdid reésslingaveh flofvs sraa doditterslockwise giirectiondaargl the at

second tray disposed . in the interiar

Firer” 1 iasst OnBeraEL apeacriy A degonsd BT 51 4 foky pEouid flows
ot her doyng erRkwiBadiragtiond towdans ar lsgstaine xentalaidacemer.

the dividing wall and extending radially -18 5 10 15

20 toward the inner colum wall a third substantia

di stance across the cross sectional area in a third

di raqt i omn @fse fa%l@aﬂﬁ@@ml*hd:allwpdcemnvtrm farfeactional
n

o) SR AT LR v
waﬂ | $ERKBE Qe@hAF4reh hddrOiRRrios§Rice Pedlestr tha iriner eolimanydll and the

direction substantlalh%1opp03|te the third direction,
9iquid receiving area being
adapted to receive at |east

t f ' f.
l'i quid transrﬁffr%tfﬁyo%%‘ﬂﬁﬁga‘ V‘Bgrgf?'li"?{gwg?e %@%grts k%)é"‘hg\nng
dial d | i t
ther vapor passi 1 HEIRS A AOBFFOReR A TR g el
of the second dnﬁ@kten‘dﬁ@frﬁulallyabwaﬁ:amb imreet icolamrewdll @firsbf
liquid received on rec ] ving area

. d
{1 ows. across SUBBRTR) istinceIRGIsa dor HOBY S PPBITed Red Tt

second recei Vigigcigrea to the at | east one other
downconer, the at |east one other downconer being
adapted to receive and transra'ﬁrst Idineaeidingtardzekeiing a first
art of said flow of
P (?lal axis aclhacent the cP ividing wall and extending radially toward
the inner column wall a second substantial distance across the
cross sectional area in a second direction substantially opposite

the first direction, and

a plurality of apertures or other vapor
passing means in or on at least a portion of the first tray,

wherein at least a portion of a flow of liquid received from
above on the first liquid receiving area flows across a portion of the first
tray from the first liquid receiving area to the at least one radial
downcomer, the at least one radial downcomer being adapted to receive
and transmit downward at least part of said flow of liquid; and

a second tray disposed in the interior space below the first
tray, the second tray having

at least one other downcomer having a
second radial axis adjacent the dividing wall and extending radially
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wherein the at |east a portion of the flow of liquid
flows across the portion of the first tray in a first
direction and the at |east part of the flow of liquid
flows across the portion of the second tray in a
second direction opposite the first direction. 15. An

assenbly of a plurality of verticgcal
trays for fra&c{)“YaéﬂgTe lnégar CEOILPW%\N?@ﬁtﬂl"%d a Sfé\?/lﬁac} E ﬁﬁe across
exchange col uge droyd surtionaliangeein actbirdditectiah) , a

dividing wall, a cross sectional area, and an
interior space between the i mnbasb@ewmon@llqu@metm area

25 dividing wal |, the assenblv. co

tray di spoged agjaceptdne a&vg'qgo‘?’g{lg?fﬁérfdn@g?ﬁr Y ?ot\n?dééi/ﬁ{e inner
haVIh ng 3 p: ur gbluh'lh Vodll 5m®uastanna| gsﬁmb adrose Sunesoss

each radi a ownconer _ext e i a . ) :
i nner col unm ®aFtong! anepdy ak F{S‘sﬁrgﬁ fh?”béraé‘i g‘%eo% obithe third
anot her |5Ub5t @frbbtﬁig mesdtmwmsmdmhgd regeddisy area being
sectional area, and -

of first |iquiddaptedds fﬁcﬁt}{ezﬁt gea?gtagg%ﬂn o?ﬁ“ ﬁb‘{dl()?l'é‘%g

recei ving ar earaiSinft@drR%nivarfem lied ueeast and rarﬁqalaiwnt:omer. and
to two of the radial downconers and extending

radially toward the i nner cq plmllwmf lapartures onather vapor
substanti al di stance or r ubst.ant i '
across the cr ®88SiI88M&aHR Y] °ra9’b§ le%?ia PTioN gjﬁ %%hg%&

apertures or other vapor .passing neans

| east a portion of WIFEeIPateastpartof %ﬂiﬁu%{f&?@a%{ on the
portion Qbeénd hdid @Eelklinglﬂréia ﬂcmsaaatest 4 ponﬁbn abtbmeseoond tray from
each of the first

rec reas S

a porti Oﬁhq)ﬁecqnﬁéeqql Y9 alieiaé9ﬁ? ﬁ?%ﬁif’aef’ ’\%ﬁ"‘?’”‘g’ﬁ‘q% the at
recei Vi ngozt Bfe biheP ﬂ@w@éorﬁét%eiﬂgﬁacﬁ@tme méceiveaatidatransmit
downconers, said radi al \faﬁ 3 P .aga%dapt ed to

recei ve alewnwardaldaast paghsald Iog{tof Yt art of said
flowof 1iquid, andwherein the at least a portion of the flow of liguid flows
across the portion of the first tray in a first direction and the at least part of
the flow of liquid flows across the portion of the second tray in a second

direction opposite the first direction.

15. An assembly of a plurality of vertically spaced apart trays for fractional

distillation in a divided wall exchange column having an inner column wall, a dividing
wall, a cross sectional area, and an interior space between the inner column wall and the
dividing wall, the assembly comprising:

a first tray disposed in the interior space, the first tray having

a plurality of spaced apart radial downcomers, each radial
downcomer extending radially toward the inner column wall a first
substantial distance or another substantial distance across the
cross sectional area, and
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wherein a first portion of the flow of |iquid received
fromabove on at |east one of the first |iquid
receiving areas flows in a clockwi se direction from
said first liquid receiving area and a second portion
of said flowof liquid flows in a counterclockw se

direction fromsaid first |iquid.t YN ITel ingHi€as, each
a second tray disposed in th%élﬂ?gﬁi‘aﬁ%y@&%&g?g\% t he
first tray, fikeliqeeeamivingarehaeinggoaltiphes ketwegn gpd adjacent to

spaced apart othe downcpne

dgvvncomsfs exlt‘@?la{‘it?ﬁr %ic&vqréémg%%l@l d&{t%&é}ﬁwﬁg%ﬁ%g%aﬁ%the
wal | a third swHestcanmnalalidi sdcand substantiahdistaace ar an gthee
acr o the cro ecti,opal area n [

secoﬁé l'i qui d Sf’aiia'i“ﬁﬁ IFIEPagF%QEr,OSS g%cﬁo%egégﬁéﬁ%ﬂ :agé(ua}’ %Bd

recei ving area being positioned bet ' 9?{30
to two of the other domcone@s&'érﬁgw\eﬁsgﬁﬂﬂgsgoﬁ%?a yr
toward the i npREsiRgnéaRs Wodd ordatfietst bipoetiob st Hie firsd tray,
di stance or an other distance across the cross

sectional area, eaGihepdinanicdst Sportomiol a fiow df liqickiegeivgd from
areas being adapted to receive at.least_a orti :

S5 d f | obars pr gasotPaRSE RIS P 1o BhdhE s Borton of
the radiygd fir@pm%waﬁ Isaid fgtdiquiddeceivihg ardai tb ynefof the two adjacent
apertures or other vapor, ssing nmeans .in .
east o peEl GrmGPmern SadeBa davyoranariay aa ey itspeive and
part of grahbRW Rivnvaftihtdedst pai veski@flowat igud, andhe

second liquid receiving areas flows across a portion

of the second WHerdin aFirt poffichedt dhes s otliquittecyived) framegbove on
to one of the two adjacept other,downcopers. saj P
ot her dovheasEPNhef tﬁéﬂ%g‘!ﬂ"gb‘acﬂy‘"ﬁeﬁf@%@&%’a a @‘{)‘gﬂ"ffﬁ girection
downwar d fgdm b@asikst Rauid réteivirdy areh awadfecbndportion ahshid flow of
wherein a first part of the

T ) f flow.of .liquid recei. .
sai d secdgdid flongin g CPB'&‘@TC\'F?"K&'Sﬁrdgﬁc?qrg\?%n isﬂ'dj'r& I'&Sﬂ r8biving
count er clpgkwinge direction toward said at 10 | east
one ot her downconer and a second part of said flow of
liquid flows in a of ssteont ey dispessd ianhé preriod spadecbaiow the first
| east one ot her downconer. 16. An appar at us,
conpri si fgY: K5 SeLEPAKYEN B having a primary
longi tudinal axis, an inner a plurality of spaced apart other
downcomers, each of the other downcomers extending radially
toward the inner column wall a third substantial distance or

another distance across the cross sectional area, and

a plurality of second liquid receiving areas,
each second liquid receiving area being positioned between and
adjacent to two of the other downcomers and extending radially
toward the inner column wall a fourth substantial distance or an
other distance across the cross sectional area, each of said
second liquid receiving areas being adapted to receive at least a
portion of said flow of liquid transmitted downward from one of the
radial downcomers, and
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15 wal | spaced apart from and surrounding the primary
| ongi tudinal axis, thereby being an interior space
between the inner wall and the primary | ongitudina
axis; a dividing wall disposed in the interior space,
the dividing wall having a first side and a second

side and dividing the interiqr '
a first |ongitudinal space h%\ﬁlﬁgﬁga ?é%@r%%rsgﬁeﬂwﬁ
sectional ar epassihgaeans inhar dni atdaasta gertion of e ECONIAY

wal | and a second | ongitudi nal space having a second
cross sectional ar ehesalp atleast panot adlowel IquidgeesivadRn each of

di vi di ng wal | ; first .t ' j o

ongi t uqtrerecopd et e et QRS itorsa biohigh e second tay
| east ongrofrpshidbectmanccaising aiazo ene of the twdiadiageMPties |

and extending radially.toward t .nne

first suberaRemar. siepist doutetg (el urpRiETattild ot

sect i onalyraasma doandard dtilesst phit giisald flew of liquidy aadea

having a radial axis at a first angle to the dividing

wal | and ext engligngn adistaiaryof theotiaw of lioid reneived emsajghsecond
wal | a second syhstanti

| dist . ' .
cross sedfi ,{gq:engp%gfea_@ysgﬁ 3 GoumebeiguEs é:ilxrtﬁ@tgr{rf tPgrngt.sald at
a porti onegst ofe birewdownddntatiandrasseeone pat obsaid Howekliguid flows
of the 1 8ibckpisg Rt R a0 356 BiRr BoRRkorm

area to the at |east one radial downconer, the at
| east one radi al downconer being adapted to receive
and transmt do%nvvard at. | east part of said flow of

| | quGd; W@% U%rﬁ?nlqr'ﬁvbﬂi sposed in the first

L e B R SR Bp a8 b ol 398 e mer

radi al axiSl spaced agadfomaindlsarrbondihgthei primdiry tpngididing meis,

extend nglhereby being an interior space between the inner wall and the primary
longitudinal axis;

a dividing wall disposed.in the interior space, the dividing wall
having a first side and a second side and dividing the interior space into at
least a first longitudinal space having a first cross sectional area adjacent
the first side of the dividing wall and a second longitudinal space having a
second cross sectional area adjacent the second side of the dividing wall;

a first tray disposed in the first longitudinal space, the first

tray having

at least one radial downcomer adjacent the
dividing wall and extending radially toward the inner column wall a
first substantial distance across the first cross sectional area, and

a first liquid receiving area having a radial
axis at a first angle to the dividing wall and extending radially
toward the inner column wall a second substantial distance across

the first cross sectional area,
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radially toward the inner colum wall a third
substanti al distance across the first cross sectiona
area, and at | east one second liquid receiving area
adj acent the dividing wall and extending radially
toward the inner colum wall a fourth substantia

di stance across the fi rSt{jl%%%iaePV,O%C‘Bfaoﬁa‘l’%ﬁm%re&aﬁed from

at |east one secondEfgfif ng area
adapt ed b@oﬁ@@etheeﬂrﬁthqUldarettel\ang)aremfbwsamcga|apm1|q;1,\pfdhe first

| d t d f
hdial aSaReeRne ToSRUR fEtevind 4R 1 et 19-8050q BRI
liquid rgeRhv@Ae hel dtdeass oneredidl dgwnebmardeing ac@ptﬂdeta receive

Second r agavanRR apuaved ook baT B i ol I, ah0°

downconer, the at |east one other below
adapted to recei ve &P E‘ ﬂ%mswseédwg ﬁg@gg@[;space

part of g9d first ir@pviief sddoptitrdy hdving An apparatus as in
claim 16, wherein the first cross sectional area is

25 greater than or subst ant i adtlleasemeadathenda\ﬁresombawnga

cross sectional area. ar at.us,.as | l.aj ;
wherein the séﬁ%‘ﬁba’%sr?fsassesc%? F‘Eﬁglto é'\eedév'ﬁgb Q/aﬁggtj%ﬁdmg
than the fi rstra@ianaﬁt&waﬁtpmemr calugn. wall% thikdrsebﬁentla‘l distance
assenbl i ng an assenp ral,i t%fl of vertically

spaced apart acFegpdng ﬁr,st ‘FrQE? g%#'&l‘a'&ﬁ’ iMPation in a
di vi ded [ h |
i vi ded wal | exchange col um, q;ﬁ%"ﬁéﬁ,qs%egc%gﬁnﬁuld%@e‘ﬂﬁng area

of : providing an exchange col
| ongi tudi nal axfigtent tﬁemdmrmau wad bxtendiog chdigistewdrddhe inner

and surroundln t he d

bei ng an i nter§ W%nggwﬁgf‘ﬁé diEsrtlzﬂt:P%cqus tlg%ﬁ'rsf gr S8
pri mra]lr y | ongi tgediidill afesl fr?e dt Nezistbne ﬁg:ola? tliguid deceiyingaarea being
in the interior space, the dividing. wa havi a

first side an@dépgééﬂﬁ%f’eé‘ﬁeoag i%?r?gaBgvﬁoﬂioﬁﬁa'pﬁgw{bﬁ!'@'ijor
space into at yrak@miiteRsdowhward fbmlteagi leastionalradiplednsvncomer,
having a first cross sectional area adjacent the first

side of the dividi nmemhlat w2t pars@rcmm\r bidikwid redéined on the
space having a. cond. cross,sectional area adj

t he secorﬁ?cg'i“?j@%cfrelcﬁ@'”@la\?% flons aePps a PPHIGR gfﬁeﬂséggﬁd tray from
first trapge B@cdrhﬁeééw:ﬁg ateantg ithigiaki least oap ather dowmecdmersthe at
tray hawlg st one o%er downcomer being adapted to receive and transmit

downward at least part of said flow of liquid.

17.  An apparatus as in claim 16, wherein the first cross sectional area is
greater than or substantially equal to the second cross sectional area.

18.  An apparatus as in claim 16, wherein the second cross secticnal area is

greater than the first cross sectional area.
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25 30 at | east one radial downconer adjacent the
dividing wall and extending radially toward the inner
colum wall a first substantial distance across the
first cross sectional area, and a first liquid
receiving area having a radial axis at a first angle

| ving area havit |  a
L0 B O aing 10 AskerRncCA SRURS diaidiality of LeN@AIY spaced

apat Er@?ﬁor tdiGoihdl Rtillationds a sibddddorall exahange Giiemai gpmprising the
|

east a portion of a flow of liquid received from

stepp®ie on the first liquid receiving area flows across

a portion of the first tray f t.he. fi i GAL . .
BT Lo o o P B Bl M P Wl o
the at | gastndvelrspdied aptovingm aed sbeounglingtap pdmanplongitudinal

receive and transmt downward at .| [ 1 hd th
flow of I3§uthgre g1 ﬁ?qnioh@pagceg)eegg%y tﬁ?é@ne?gva? %Qgt ¢
first | ongivasdionghudimaerispel ow the first tray, the

second tray having at |east one other downconer having

a radial axi Snailisy &Rl Ralbinghé tarive spaas, therdjvidiagwall

and extendin radial |y, toward the innert. :

Third subevRa P s el Socoe Stend B 2o HibsE shact ino

sect i onaljg#t @dirstadiitudialephbe Atvihgaditst oruss sectiomdl area adjacent

liquid receiving area ,adj acept the divjidin I ‘

ext endi ngh® At ﬁ'SP)‘?f F‘S\Hé‘f’%l"g W@Wiaﬂﬂ@rsec%rb Iﬁprﬁ'g{%l E%Qd%qqavmg @

fourth suhsbaiéiosd setitehaneea adaoss thesecohd sideat tesdividing wall;

sectional area, the at |east one second |iquid

recei ving area bei ngstaneqptied trap i the dirst dorgitudiiealspace, the first

portion of said flowof liquid transmtted downward

from the ¥ N8¥Yt one radial downconer, wherein at

| east part of a flow of liquid,received, t

liquid receiving area fl ows a%#%ass one &9}$@8¥¥H§?m§lﬁ€(ﬁ%m the

second tray fraviingalsedentndeageadaliygonarstths inreneolatmn wall a

| east one ot her downcoper, .the at |east. on

downconer bei HEStaﬁﬂ’ggi?QggIstt?Q?@éc{f@sé]ﬁ%ﬁ[ﬁ %{Hg%géé?ﬁﬁal area, and

a first liquid receiving area having a radial

axis at a first angle to the dividing wall and extending radially

toward the inner column wall a second substantial distance across

the first cross sectional area,

wherein at least a portion of a flow of liquid received from
above on the first liquid receiving area flows across a portion of the first
tray from the first liquid receiving area to the at least one radial
downcomer, the at least one radial downcomer being adapted to receive
and transmit downward at least part of said flow of liquid; and

installing a second tray in the first longitudinal space below
the first tray, the second tray having

at least one other downcomer having a
radial axis at a second angle to the dividing wall and extending
radially toward the inner column wall a third substantial distance
across the first cross sectional area, and
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downward at |east part of said flow of liquid. 20. A
process for cryogenic air separation, conprising
contacting vapor and liquid counter-currently in a
di vi ded wal | exchange col umm containing at | east one
mass 15 transfer zone wherein a |iquid-vapor contact

is established by an assenbly of a plurali i&/ of .. rea

vertical |y spaced apart traydtieastonesecopd §quid fecejinga

process for exa%i’%%ﬁi 18 dRshTy REFART eerdindRidiap towakd the inner
risin

fluids, conp g contactin sai_dflwdsm?h .
divi ded wal | ewimmyal a fuiheubplanial disiance Goess |t fsbejoss
contact is estbfidgadabined IASEEHRIc0Rd liguidrebenird area being
of vertically spaced apart trays as in ,claim1.

adapted to receive at least a portion of said flow of liquid

transmitted downward from the at least one radial downcomer,

wherein at least part of a flow of liquid received on the
second liquid receiving area flows across a portion of the second tray from
the second receiving area to the at least one other downcomer, the at
least one other downcomer being adapted to receive and transmit
downward at least part of said flow of liquid.

20. A process for cryogenic air separation, comprising contacting vapor and
liquid counter-currently in a divided wall exchange column containing at least one mass
transfer zone wherein a liquid-vapor contact is established by an assembly of a plurality
of vertically spaced apart trays as in claim 1.

21. A process for exchanging mass and/or heat between two fluids,
comprising contacting said fiuids in a divided wall exchange column wherein a fluid-fluid
contact is established by an assembly of a plurality of vertically spaced apart trays as in
claim 1.
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