10

15

20

25

"t TITLE OF THE I NVENTI ON: DI VI DED WALL EXCHANGE
COLUWN BACKGROUND OF THE | NVENTI ON [ 0001] The present
invention relates to divided wall exchange col ums for
heat and/or mass transfer processes. The invention
has particular application in cryogenic air _
separation processes utilizing distillation, although
it also may be used in other heat 5 and/or nass
transfer processes which use trays and packing (e.qg.,
random or structured packlng) [ 0002] As used herein,
the term"colum" (or "exchange cquan) means a

distillation or frABLERRTHEINVENTR zone, i.e., a

col um or zone where |iquid_and vapor gggﬁ\g are
count er curr ent | PIVRRMALY EXCRANES CQ tion of a

fluid m xture, such as by 10 contacting of the vapor
and |iquid phases on_packi QN a series
of wvertically-sBA @5@3@%@%8:rejr§gj&@hl%%ﬁt ed within
the columm. [0003] The term." C
[000d g Theprgsam YNt Hes i Qg HAheRiTe PP%&"‘&W‘E fir heat and/or

ma%@rtrtangfe ?ro%@% SEel ihdhtioh hhb@aﬁi@hllaﬁappl'ﬁhwon ioErymgenic air
a particul ar sect

SGWarquupr@ﬁGS&ﬁﬁpﬁlr‘lZIGQ sistiaienorthopah it ArosnaY B I'Sj%% i difier heat
an&/%? ﬁ%‘é{s kR f¥yr %’ée&é&%ﬂ:cﬂ'b@ fr&jsnandoseking 4. greamdons of $tiuctured

es of predeterm ned size, shape, and
pawn@)bguratl on used as colum internals to provide

surface for the | dto al £ I
(0002} As-nagrorain Bp (4L AT e SR AEP PR TPAlS ép‘%:"a“""
orfr&&m%ﬁéﬁéoig% Wor Z8h8 3Kk, i asisras op korawkeénedisuidrand vapor phases

tructur 00Q5 m
armmrﬁerpaﬁﬁnthchM@ ® 9*??61 %)%H?{é\"]“r?é g‘g@fcgmlﬂ‘gﬁ k‘%"’%ﬁ Leby
coﬁt@)ﬁ{:ng?gf tﬂ@"v&b&“érﬁf fifafd ;ﬂfﬂs@é bR @aéi&hgiblemntmormsmdw

e col unm axi s. nbﬁﬂg s are snmall,
Veﬁi@allbwfmeﬂl}@ﬁroéﬁ'%st'HOP'BJFS@’ g\nea per unit
olune that are |oaded,k m nt
[0003) 0 Tne et (eQl\nB deghank ?%gseﬁﬁgﬁ@%gé é‘%é@"‘m“ filing all or

pahrbq“avdrﬁééaéedﬁs%ﬁl’fé dfunen. P iobice botiomen bapartisular ebeticnr zone
to eac

other and to the c d
engek et Yapos diioaors (igPLpeq heRw Rl FevEST
anded netal , or woven t
ﬁaSTtgepqefrHr‘pqﬁW mpans ﬁgl\f&sgrg?o %re?g o3 o?f: %r&ﬂe@yﬁies shape,
an%%?nﬁ&iﬁftbr@ﬂsecﬁé@bolamn Mtainalstb pedvideesuadace timyhe fliquid teallow mass
transfer at the liquid-vapor interface during countercurrent’ flow of two phases. Two
broad classes of packings are “random” and “structured.”

[0005] “Random packing” means packing wherein individual members do not have any
particular orientation relative to each other or to the column axis. Random packings are
small, hollow structures with large surface area per unit volume that are loaded at

random into a column.

[0006] “Structured packing” means packing wherein individual members have specific
orientation relative to each other and to the column axis. Structured packings usually are
made of thin metal foil, expahded metal, or woven wire screen stacked in layers or as
spiral bindings; however, other materials of construction, such as plain sheet metal, may

be used.



10

15

20

25

30

[0007] In processes such as distillation or direct

contact cooling, it is advantageous to use structured

packi ng to pronote heat and mass transfer between

counter-flowng liquid and vapor streans. Structured

-packing, when conpared wi th random packing or trays,

offers the benefits of higher efficiency for heat and
[oomaqss Irt pmneésas swich las [ disiatiqnr er<lirectoontast spolingt it i adyapiageous to

ek HEY Yrfd AR YBNRSSKEdiBiter-flowing liquid
use[fffﬂfé @ﬁﬁkoep@glécggg\“ on orbggélqt}'él s carried out by ne i
anmmrm@rehmu iSruatuled paeking, whep samperas iwithciandemRagking or trays,
t hrou

offp 458, PSS Tl e ot AP ARG raR SR RIA il prosoure
dropf It dlgo has move beedidtable pegomeancs tifan rgndommmackipgen)

while a |iquid phase of the m xture descends w th an,
[0068} Cryayepassepgratdnad airdncarted okt lafpaawgl ligyisl ansi vaper i

AP ol g et B e gt

asqenas adth 20f even maneaamg eonqentnatmmfém moEe ¥ tﬁﬁﬁpmgﬁn%&%é&gx

transf i ,
i G Bhedd 0T S ) 0 el
co:ﬁﬁﬂ&ﬂﬂ@ge[sthahmsefoﬁatmmmﬂonmm(@ g.s0%ygpok t ant . 15 _
(0010] Initial presentation of liquid and vapor to
[Owa@kl\mous paciirgs or trm'aenmbmmdsto being m%ltqq'%%@%s%ﬂs Phases
' f
of ‘Pﬁ‘&*‘“ o rﬁé} céﬁééttq C,E%ﬁP' o rhady trape rP.weivﬁatattnochla bhgﬁh%t €The use 0

“uni f t ‘
patikiregice distiiation is Istanpiatd@ragtjcev;r;dl f?@rsanmy\ga;ivamaggp Mqu)pressure
t he rolﬁ \%f which is to create substantially uniform
drapABSPPPT bel ow the packing, is |ocated bel ow the
k

[003$ | :I@ﬁflld)r%?e{g}%}fl% lﬁ@ﬁ%ﬂﬂr@gﬁﬁﬁ%@baﬂﬁﬂd rg{ﬁﬁéilytrﬁﬂﬁby means
of diepibutirs.oA liguiticdistdiegtor, @nﬁerodeypfefvh@ lsitpdrrigaterihe patking sykstantially
unﬁqrﬁ:@% witﬁ ?813 id, 1 ‘g'?or%a%c%&?%rlﬁgghaﬂng,Qﬁﬁl%ﬂ)ﬁp@f diglie6®A, the role of

risin centr al
whivhris ft@bmammmtanmaﬂm@mrfomm \@PﬁfsﬂQ)’Y b@i@‘é{ﬁ% Bgclil%ﬂéglppﬁt&d below
thfro(g&éhe central pipe. The arnms are perforated to
WS he 1i quid passing fromthe rani fol d and into
' 0318 tpidddg kieed Ipealr
06135 _3fi{e E%.I %S/egzli 'affaeht fped gd%ﬁatm r t}?g){ Vgﬁﬁ
soparaties pexessas. i@ne mmgmeetﬁjwtg@rms qqn'ﬁ;glsg fn @rgpgnectmg

neé‘%}g oy Sﬁog Hflpgs of ?U&t@ t?ﬁ Qéﬁaéo%ﬂrisﬂlg'éjcé‘rﬁ‘ai ﬁFé QF mhiféld and a

- nurbet f amnmrgwau@mswaﬁlatm flomdhe eetal BiPg J%'P@é@?.aé% pgiforated to
_ all!:mﬂttﬁ%1 ﬁéﬁ.g& §8§%| r8|rﬁgﬂ? Ha%’l‘glhsandhﬁ% 'tﬁ@aﬁrﬁsf ﬂogfet drﬁﬁhel‘i @r eﬁrayed

quid t packi n

ont a packed 38 bgipwithe pipp ék,qtrlm’qort ,ng@ﬁ@ly ﬂgw%g vgp%p%sslggleasny in
be eéno & rhhePth\ﬂ%"trlﬁtﬁ&H%l?eh{]eelfifglgi frdrfldl éépbﬂ.tté figuidl Bv¥ctor or an

rougns TOU a series or or overfl ow ng

extamalmrce\{apeﬁ tof the wallipé thee@alim®  bel ow passes upward
bet ween the |iquid-containing troughs
[0012] Trough distributors compromise a collection of interconnecting open troughs

having irrigation holes in the base to feed liquid to the packing below. One or more
upper collection troughs, or a simple pot on top of the lower troughs feeds liquid to the
lower troughs through a series or holes or overflowing notches. Vapor from the packing
below passes upward between the liquid-containing troughs.
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-2 [0013] A divided wall colum is in principle a
sinplification of a systemof thermally coupled
distillation colums. In divided wall colums, a
dividing wall is located in the interior space of the
col um, such as shown in Figures 1 and 2. Figure 1
illustrates a typical divided wall colum 10 using a
[0068P" A dMabiéd Wall colamings Fi prinoipl@ aisirhplificationeaf agystereef thermally

t ypj cal divi ded wal | - : ]

ool el EAERg o AT By 8 A AT bl in e

inteTi&?sﬁakEHOﬁh the @6I|ufﬂ?r|$§d¢h/as;llsmgvn/\ialHiglﬂ’h@&laﬂdlﬁotFI@U’feérfﬂ rates a
t I I nst a on o | ol I I;

ploalagS wal gobiut b9 B8pg . Piabdien, 12, ik Ftie 2fiusates anotner

typibal diviseH wa cokmer 1@8sing laatanhiblar wathii4d The dividifgwall geresally is

gver the top of the structured packing by the use of a
verigal) j quid distributor. These requirenments raijse

[ bl i, ch b . . . .
rociah, ghe shearkAUa iiME BT o BERERRREwH, heifalation of either
theRtflys@Fanap&ckirgy. M tissnofditruittarexhpackingsn ardividgdewall column requires

 tha i o iR a0 el PPaR Rl 8 subipteapeltb By ues ora

liqulic® BRETARGH az;_e%s? l‘aquirtéhmhtﬁ m@;a\mribumblemsteumim guéxshlsq afdressed
.a [essure | erenti.al .an ‘ erature )

in tﬂﬁ%ﬁ@@@rﬂ"ﬂdpa%‘?‘%g@ ‘%fﬁf’lé‘"%ce“."%f%"g“'{dﬁ 1. The pressure
differential .

o BoF e S B et AL b P Bk atrr sice

of ﬂg@f&?\aﬂﬁhg ?_}all Pﬁﬁiicn ayf havb_eiiﬁmdtamt,oparaiingtplmsuamdger@pgratures, the

| erentil can \ e LS ]

ol iy o By o NI e

diﬂ\é’?édtia{ wbﬁthmtﬁ\ﬁcliihtg__waﬂu The peabsiise difienential can exert Refgnificant force
resitstance (1-Ns atl.qQn T

onfaSfe SR B oL By bl o g wa, ang

thedbniparatirecdifisentialickh giventsedb anamwestedsaheagain the distillation

Prior art designs. for upt erin
pragep pogeenidnan e velngonal YBIcfih M ERIPUEHAS) & o of rermal
rediflafide (MEUQIOR] Bétwech tiestworsiddse col um area avail abl e

for distillation, or substantially interfere with the
[oGi63t i1h ke tawe gimamhestwall 6edT), thetorceeof the prassure differaatial can be

subsffl; Bfof s oPaigin B bp b A dbfo ard PSR BB eicensive to

" ménustiurieNoftbrviedd to amuLhaceptabesioss in the column area avyjiable for

B A W
todi7A) Arknstiptlpie A e gy Ay U0 B s SREICHD adtrbsd e to
design thataydivdictrdctvedd pankingrandfdritiays inedivided wall cpiying o, in the

cap o SEycarRaarr el JHEH R ireree o Gt
todfly, b §°Baf 3fh. B! o) GobnaRhnd ULD Fat 165088 186 1 (@vind) disclose
dual interrelated distillation columns similar to the annular divided wall column illustrated
in Figure 2 herein. Neither patent addresses the need to increase the strength of the

annular wall,

[0019] U.S. Pat. No. 5,709,780 (Ognisty, et al.) does recognize the need to minimize
mechanical stresses on partition walls in an integrated distillation column having a

-3-
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mechani cal stresses on partition walls in an

integrated distillation colum having a -3

partitioned stripping or absorption section due to a

| arge pressure differential across the partitioning

wal | s. The patent suggests that a curved or angl ed

wal I could be used rather than a substantially planar :
parifdnied SBEARY bisabioritionrsedtidrodueciaselarge prassuse Hiferantial agross the

| t hat hani,.cal e '
parfiRRa YAt oy ARG SHoBran L0 p R EhofBybould be sed rather
tharh ﬁ%ﬁéﬁhﬂél@rmmwganombh@ prafdried fonea:]m dfdnstailation. ttalges
in the partitiopned section. : t
suggRsts atTn s pTessEs e 30 addfopatl] B fling HYRSIcted HE o
horleQcorib byl riefitior@emant ofghg pantition aljseor arfy trays i tsi pamtitioned

secton e dusransugars Y BT GR olrsfa Wit isltfuon o
establish anadic gdWor Hlay@BS,ibdSatikdidheden adjacnt Jaydiss epparentiato help

i oo o WS mdiag 1o, e P v
ooBEnbS o T8 T, 4 s AR opart

in 8@ nidhe B Bwd Walls @fth ahyastspacevl beswéen thedwep walls immintessie a

onb e GRS i e o BB 338 s nn e

spadb BEtMEsh thditib avetiBin eddebtiincrensd the mexhasizet stebifity. | n
addition, the chord geonetry itself could require 15

[0OR¥RL Al :aﬁ.*cﬁbﬁdj tiveefotceln ag unfm?dmmlobae\bmig@mﬁc@asw teiprassure
—.mni, or n ressug e di [ i T ' .
aitgorbflhasvra PAESEHTSPRUREN b O obrEpY Bpd i eure
that {P&R3HRFd \gah bE eugportddevehhin c:ksfusssitmrri]tirﬁmai wrinogressare giferential.

I ncreased, the.Lncrease |n str - t ' I ‘
e Saiesaiey pbiang ot youp B JeB ARt At douprer, athough
the&tﬁibﬁ@éﬂ%{of thé sﬂié‘al; chi bfe lirveeasedf thbﬁmrleTﬂaanmagm obtainesbis
Issimlar to t, of the oyter :
ol ok sooR ey sy e el darere e orsele f 4% Fickpess of the
choth el [983d dissimilineto clodtioithenatér, vaas thee breasoraplieptigns associated
LO0CCcupyl.n reater ortl on . .t pne. _C .
with Gibeg oSS FauBg e Hurth whll e o s bocupying =
greatorpoptich 6fes eolpmabdrears by  strengthening the chord

wal I in a way other than sinply increasing the
[oo2hj clhseasiscussethb@®, tHeyprios andak attemptesido @void dhresecrsablems by

wal | s,. strengthenjing rib ' . lavenddal sic

swiptherind i Taes 6p| P ey SmePinal ARG e iy sueh as

by Eggé?ﬂig?étregadrgﬁapﬁg?cﬁng gﬁ%ﬁ at\%gfgmér%fgfz ¥m wzwég; r:ej;g .the trays (if ‘

pregEnBesEUEpnars. e RNy FTe Wrll pld RIiastsy wafls = dificult and

exﬁe@@iﬂertednarﬁﬁ&gah, Bitriough aoph waH;\écb piqvigielrthﬁbepQﬁtI@f igher thermal
e expeqrgsl ve, since welding can distort a

t ends L &@P

resigtapcehliet IS TRAWES al 1y if the ribs nmust be attached |

Y 0 one 2! deu 1o ol walil 98 difkbeP welding can
b3 £5° eBrine: e ol g BbTEpSHERG diftstweldng o
distdrt & @htistast, papktiaky iathe ribauwsiest be attached only to one side. Also, if ribs
are used in a packed column, the ribs may intrude into the structured packing and cause
problems both with the instalfation of the packing and/or the distillation process. In the
case of a preassembled stack of self-supporting trays being installed in a column,
strengthening ribs on a dividing wall may intrude into the area where the tray stack is to

-4-
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probl enms both with the installation of the packing
and/or the distillation process. In the 'case of a
preassenbl ed stack of self-supporting trays being
installed in a colum, strengthening ribs on a
dividing wall nay intrude into the area where the tray
stack is to -4 be installed, |eading to greater

be lifalibd,ubdding to greatea iffiauiltin inatadiatian, Additignally e trays may rest on

rest el I h

tno FBY B Briyfife B o RE gk 5 shufeBluleRr i frh i

thembgumrdmd:te@,sasméll asasawsalps@blgna witadie distilatiom grocess.
distillation process. [0024] It is desired to have a

[00R4) i Héddesied tekavma gividsol vmﬂqexmangezwgmawlmwtwfured packing

as 53&% EEH%B q%gﬁ? vﬁ%eqéfl ’één g?@ﬁﬁh&\@é%&?ﬁt’ﬁgﬁﬁ%ﬁ %tgé?l%haerl]wlsng means

whishidemotl causet a sigoificard lessgn distitiation pegfegnaneedi sti | | at | on
performance. [0025] It is further desired to have

[00g6)i Hésifunhbi desiredao deve: aidividedwall eXchangrcaiipn a\fhﬁgem the dividing

wal sfgdgpgﬁlgﬂ/aﬁqr;éﬂéﬁ'lﬁea 4 ﬁvﬁl%tgr?r{‘ E%sélﬁ’revalffé?éﬁtﬁ%darm RARFHEZS

nnimze nBerature differentials
tenperatar: ditieredtials dorogs e dividing wado26] 1t is st | I I

further desired to have strengtheni ng neans
[0026] eltdg Stifrfutther diisired imbavevgitangtheningdneansda SII&I‘che“ the dividing

walg)@gﬁp gw%d&gﬁi%c%eg&%n %lc"ﬁrlﬁ fﬁé &eir¥iliveleassy tb esign,

install w thout excessive
manofattureranehipstal withGBEXTessive ¢ostsergxpPensf-t her desired
to have a divided wall exchange col um desi gn which :
[0027] ofeds &l fuctser deisirad o aveda dividediwalhexehaigectolyran design which

allcms I%& u%c%e o?’ 2 tdf? b%??r'vﬂﬁcfﬁ@ el 84dyUbYesighant Ql%'&]facture

sired to have a’di vi ded wal

[Oq%ﬁfhwggwf:@h”w&sﬂem& ﬁ%\f %‘@tvﬁeﬂ'vﬁaﬂr&cﬂﬁ#de dodimn in WhICh the

e pressure erentials and m njm.ze
dividengpwalatar withstard themiﬁw%dlﬁafﬂnﬁglséﬁé rapimize @@tt?@pera ure

d!fftFFeell"‘%g hﬁmﬁb og a?ihﬁ bggé'r' Hled uf et Reided Sthangd 881dfhs.

esired to have an i nproved

[oo;i?l gﬁg gl cu:n 8%&&%3? F\Q\Iléjémm%b&:hdl%% warreszcrmgy oofumn

les and di sadvant ages of the lEI‘I Qr rE id
whizhcwied®meomary ofcthe glifticultins anddisaiv g@t@gg%ofr € ffipLa oprow 8

bet[té}oﬁ%]mbk 2vafta gﬁo{léjfésnﬁé desired to have an inproved

yogenic alr séparation plant having an inproved

[oc?rq ' ‘Itedéiﬁm Lt CRRNEE IRV HR NGl dtRIgenitRsr sepayation plant

culties and di sadvantages qQf the prior ar the
haviog pnawptivet sivided walbiexahrege eidmp QUercQIues P1any 9

ditfiRliks ﬁma%ggﬁgf I &R bRNRIGIbeltBEant memnddvantageous

Invention 1s an dpparatus used I n heat and/or mass
resultansfer processes, including but not limted to
cryogeni c air separation processes using

BRIEF SUMMARY OF THE INVENTION

[0031] The present invention is an apparatus used in heat and/or mass transter
processes, including but not limited to cryogenic air separation processes using
distillation. There are many embodiments of the invention and many variations of those

embodiments.
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distillation. There are many enbodi nents of the

i nvention and many vari ations of those 30

enbodi ments. -5 [0032] A first enbodi ment is an

appar atus incl udi ng an exchange col um, a dividing

wal |, and at |east one elongated stiffening member.

The exchange columm has a |longitudinal axis and an
[00BZNEA fifﬁ|e|mm:|d&n@d ispaappdratusinciddisg an ouetEANGg colyan, a dividing

waIL @f‘a@&#aﬁﬂ‘é“? ﬁ'ﬁ@?a R}APF’?%[H@F%%%W@ )gﬁh g?(@gﬁa%s 8

longituirel axudlafng andhherivealidipapes eplart fromrand awr@un@ng Hisalongitudinal

t si.d d
ot e S e P O b s
The SieRithgAwhlbie eifipobbeirf the dritedordspacé, hastaeﬂrdn srdedam@amccpnd side, and

leIgg% p%olﬁsqglgggpqlﬁ%\)nﬁ@ta# geqﬁghﬂ?&?qvgutgghﬁcsgg{: Eﬁgcéelﬁglﬁ@ggrs'é gide of

: the%wrauﬁg Wall @nﬂ'&r‘évﬁbmhl as\gaudmamoaem ddjecen divg satond sidetd the

it S b M AL A 3 R s
theGsrureddiad thdetdhands eslumsi sohe a)seotohd end oppdsitsi tHe fstat endhethe

secghélggulp m‘%’a éq{nﬂgcég g%ﬁ'l? fg%us% 8 sgﬁon%f st{@g\‘ thb dRhiding wall.
[Oot%tﬁ]l; Iﬂeg Lg&;gﬁﬁﬁ{ flrg}]%% r%tgﬁfcj g\neds gd eh{l oo c% EI‘SnBéted
stif%hgiggg?mtﬁgﬁhlcbhmm tomhsifiest side amtnmdl]mdm Wail ahe thecsasend end
of b oo g foeBords oF it s aBEAMe ot e civiing

wallhe first element is an exchange colum having a
primary | ongitudinal axis and an inner wall spaced
[00BART 1A secoAtembddiment ofthdimentior inpiudea fiye Plemgnta, dThedfirst element

th {
is q%a%qe 1[30 Hﬁat}\gﬁ,@gﬁ ;?qp'aé]ry?#@ggﬁggiﬁcﬁsa?@éﬁ{@%&rﬁmspaced apart
fromwﬁm@uamﬁgtm pnmawdomgimdm\gl awis,|theteby heing apiirigtiersapace

i nter a
o o 5o B, i o o
divRlirfgd Wél! whiehdd ﬂluplmmaail in spmmtenad;smnhas a éirst sidetandiagrecopfl side,
antiajv s ng lr{ﬂ%nog g%q.ﬁjz Eq %ég’qﬁi %tr}ﬁ%t Iglgq(?fuﬁ’ggi é&ﬁce%@?&%ﬁﬂt the first side
of thbld\ﬁd:ﬁ% 2 aihd Ia&a}e@oﬁd tonF;rtdmm rspaée sdjecart tirecskqend Isidecpf the
t t
B ek
lont;h@dmatl spade agd hahh% amdé@uuulhabamm firsbangle eiative to the
ackin i

oneBiel i SR A IR S BBl dgeos e
flrsvforfgttﬁdlﬁ&ILHpéde adjakemgmd'ﬂemw thediostdayen pbstrutured rpa@lsm@eahe

gr c&si{l&gﬁ%@?i@%&g st%%ﬁﬂé‘ionﬁriu&nﬂtax% :ﬁ%&%@gnd angle

relbﬁmgtbtthl@l divitlingawalk tlhmsat@ndﬂormltudm.e\ltaaﬂs kaitg et 2 tatalep\aagle relative
o 18 rioreiflnal BT KHEHATefitnd s of sl i Rofiy BB lctdring
rns‘nhhia'thaﬁifr@ ecirsneret eshnibotetihe therineer “wall o ths oxchengR §ﬁlﬂﬁk§'@"d a
seccmcfj end oppos% the first end. The second end is connected to the first side of the
dividing wall, and at least a portion of the at least one eiongated stiffening member is
disposed in the second Iayer of structured packing and is substantially paraliel to the

second !ongltudmal axis.
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30 second end opposite the first end. The second end

is connected to the first side of the dividing wall,

and at |east a portion of the at |east one el ongated

stiffening menber is disposed in the second |ayer of

structured packing and is substantlally paraIIeI to

the second longitudinal axis. -6 [003 o
[0088Y | Intd wuaubntohmmgndj emalm%ﬁhe fqtﬁ'@draﬁﬂﬁ'ééba?{‘gﬁoe In

anqtrier'.{g %ﬁﬁﬁﬁ e irdt !oﬁ | a¥i8'] é ?ﬁ s@dhtiaWTBarfallél% the divzdlng wall and

eAXI S s su st ant y paral|e
the diegore bggmw:hmat anig is swmt@ﬁ@&menpgh@wlam%a? B(JH'%G W@"

substantially perpendicular to the djvi
[00B6D 34 ]thind embodimenbelttheninventien mﬁ@dﬁmférﬂ%ﬂ%? W?'va fitpt element is
an 8’8‘2[%8 ﬁgl%‘ﬁr hav@ré Pmrﬁﬁnﬂbn Rk Fnal 8xis Enéﬁnwwepaced apart

udinal axjs and,an.inn

fromaind ssyraueding theer primary dpngmqlngmsb mﬁ;p%bqlng ap ,lqtﬁréqryspace ,

| i, t
R T et -
cveligaaTics oot nldocSpagPy 128 1 rshelflp aRFc3pepR side,
B id
anxglg@@ ihébnlopgﬁé]& dﬁ aglesﬁ?ﬁgl?s?t #%?@?t}.lgipﬁl'sﬁpﬁbe %ti}é@eﬁm o dirst side

Face into
of the amamg fiall s lamegomdj@hgia!dl@é apecearfiaeanhthe sacopd P@P of the

div @15{393@"’]"@ d]‘ha o fll§ FHntdflif it ldvePBIbiRoRREPpELR Wb N he first

londineditdlispaceeamdrbating 8 figst iang8udinalyaxis qua frstandle, ive to the
Ki b o
dwﬁlac ' 5\9 (Jﬁ? ﬁ@g@ﬁgﬁe me@ @ d?gtéF than 0 8 by ﬁh@ Iﬂssilﬁh’#fifatﬂn he

ongl nal axl s a first angl |
fourteleiﬁmma 1$ a sbbend ldyeri ol istryctuead pacmg disposed | rq;éqq%tudma

sp%i 21}94 v{tqe gt lg &g gﬁﬁ&u%#ﬁﬁ?rahgﬁxégg se-EBﬁd IdrRitdinal axis at

COﬂ ayer o pac |ng o
a sdcombaegle relativecoftihe dividingnull thei sesend snglg being PRI thae ©

deérgﬁgtapa Lo épéﬂ 1809 YR IR &ﬁ |é‘9t i@Q@l dh@\eldr@aeecsamﬁﬁ:g

axis'at a secon relative to the
mednbarﬁlamgg \aelirst ertdeonpected tb ﬁmgm'@em@"rﬁé the exhapoe ﬁ%’Hm@dan a

seq:og%é n ?P}%%Fé ﬁmsesf{rhgﬁﬂt Iﬂ'@ ecgrtk? ohd B%Eg ebrneidd ic&h@hrst s;de of the

onga

diviziiveg walhnAtleest & portmmsoi thﬁ@lt ie\ﬁﬁt qmewlmwé%%%ﬁ'@em
dlsﬁﬁ%ecggtﬁg ?i%gﬂa ?leﬁﬂﬂﬁﬁécﬁ]gaéﬁ}% ddd |§tsu§£tﬂntléllb%amwlﬁdhe second

tot I rst
longitudiaiayisscTHe sih dl ot imatjeadtionn appihenelongaied 3 gliffenipg member

haylg§ @%ﬁ%tre%dséonfw &8l g&gt hwalliSf il SRASK EblufnR@ntiia sdcond end

structure Ing and Is subs antlallé di
opp@&'lwl thefirst end ftbe sectmdcﬁnd Qﬂﬂ'g; eanmerter ta hefirstgide &f theyividing

waﬁ.emerast %i ﬂfgnlo‘?ﬂ?et at%fsé %ﬂghh%e?élgﬁgﬁbégtlﬁédlﬁ mamm:gr is

connect ed he in el(g l h
dlspbsemmtbmslaemg:blawlajme strugtured paeien andis sHPpiSEH Rasaliel to the

t second end bei ng connected to the first
seg?rggio ﬂquﬁnalgl%\% ding 25 wall. At least a portion of

0§47 3 \3RBloPBANBIRS ol ABAiRrk st b8 BRagaRTiaitening

osed e second layer of the st r%a: @_& b
m@am ia 9t afitst pesitiorhanchiiei ai fgapt 9@9 anqtaer qigngat DG member is

at A QAGbAY BAdfHn &cid both horizontally and vertically apart from the first position of
the at least one elongated stiffening member.

[0038] A fourth embodiment of the invention includes two elements. The first element
is an exchange column having a longitudinal axis and an inner wall spaced apart from
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[0037] Ina variation of the third enbodi nent, the at
| east one elongated stiffening nenber is at a first
position and the at | east one anot her el ongated
stiffening nmenber is 30 at a second position spaced
both horizontally and vertically apart fromthe first
position of the at |east one el ongated stiffening
andrembamdirfgs inghudial axis, drrebl being aod lrﬁ@r@nsm%wuﬁen the inner

walL #gﬂeelén@g@u | ﬁﬁg nt'I'ﬁe sle-QcF‘ndt élér%gﬁe %’B?\F?:Hm% Wl posed in the

i nal axi
intdrion epaml Thesgiziding veqjiancludea)fwr sub-glamesis: er'@rft!fﬁfrﬁg'thﬂ%mem isa

f"%@?%e‘i%#l% P%E?uﬁéc‘%‘?{nﬁ% dhﬁ%ﬁ&pﬁ@&' ot:ﬁgdﬁﬁgﬁ’é g?(t?§§@r‘face The

secondmut-eiraamtis aisscandiplateciavingva ¢xt@r?omude@p and gm ipterior surface

o éq%egllnegégﬁﬁ@cﬁtffﬁw% rsiﬁé%dnaq: clm H%ﬁé o F%Qé‘Bf the flrst plate.

Thél&undruybwemamas ablenbtoore ;Hoj@ctmn ﬁlxadyrcosxuemtadéo Wp@%ﬁrt-‘-‘éﬂ‘face of

8 4 M5 53 Yo LGB v socon

platent Ehie fourts sub-atsmerd pfpai’seasi ohh enetbaepﬂomctlgrm firedhpcenngcted to the

mPR5GaERhe LRIl B Pl BEfochln esphicto o spacec
apdit prcthe omef suatioyof domfirstplets ami smeed apai lateraliaisemdhe atleast

onc% Elgqe;ql#ﬁi Illﬂhgtfgwﬁ'ggmeg@ﬁlteﬁp tﬁéé%lgﬁb Q@aﬁle&iwﬁ&ﬁ‘_we 161%98? space into
at lsaidt- emrenieng.tumamspamametmmeraurfpc@p@be fieah plaite éﬂ‘ﬂ)ﬁ

o PRSI bl B8 e 0t Pl deopgand

BB TG Bl e 54 ki,

one’pnb’ghecat lamst oneprofeetiom and thecattherst manothheprofescﬂ@ Res a tapered
di vi n I

st Bl T PR 0 B bt

coﬁducﬁtrltypirui at lea:sjl aa:ortmmi e Atdeastondipreiectiopdee 9&@}@(‘5 é?ﬁmnaf

cole B 9 1 BePhel SRS, ot adSnbPRERlon, ot as
a portmnvuirat ezisbone afithé ebleast anegrojecliandoughasanpertionef the interior
surg %gpég&@ﬁd@lég oraqtt Ielag?é ﬁ;ﬁg@ﬁ \?grﬂﬂggﬁron‘érd?ltﬁfér‘:diﬂeméjectlon
toupbe$ a@ortioh df fikee hnelssurialcapétmefsst@lﬁter i stilltyet amgther variation, the
o SRRt o il R G Pond iy Boassvararit
verﬁcélfyeaseandlhgﬂmdt he first t her mal conductivity. I n yet

anot her variation, at |least 20 a portion of at |ea
[0046} @ fiftthembedimentsef tamiaventisinds simiiar tathe fﬁ@@‘tfaefbef?d'm@ﬁt but also

mc[?: dek t&e teaglt &ié é’IBn%eFlé'& %rﬁreﬂang mbfiBe f?rls%ﬁd cHineRled to the

one O e anot her

innpr m«]ae ot tmrexchmwﬂmmn pod eiseponst ertd@nqsﬁethesfm%nsﬂe thsr second
end FS‘ of\hec%@{oethe o'?x e?tshl'fecé’ lih@fifst PE e é{r"’lgé @kiehBr sdrhﬁe of the

ro ec lon Is orlzon has at | east
seamng plgter t ur e adapted to transmit a vertically
ascending fluid. 25 [0040] A fifth enmbodi ment of th
[00411Y et $ixth arsbasiimbntaf theonyansion inpludes soyipments. The fgat @!ﬁment is

an exchange column having a first longitudinal axis and an inner wall spaced apart from
and surrounding the first longitudinal axis, thereby being an interior space between the
inner wall and the first fongitudinal axis. The second element is a dividing wall which is

-8-



10

15

20

25

30

i ncludes at | east one elongated stiffening nmenber-
having a first end connected to the inner wall of the
exchange colum and a second end opposite the first
end, the second end being connected to the outer
surface of the first plate or the exterior surface of

the second plate. 30 [0041] A sixth enbodi
disposashini tom intericr saase. feara fEsterimand a $peend ‘g‘% a8 é‘H’écIﬁs tF‘§ interior
?d% fittchagag a‘%%tq@’ibui&aiﬁ'amba%efddfa%bni tA8 Gitst uﬂerwkhe?div'amg wall and

an i nner wal aced art " from .and surrou

o sationd IngiuGie gpeceinHase S SSaoRE LB 0o CIHRR ol Ecthird

elefitt fs &’gﬁ ?ﬂst%ﬁ.uredj Eﬁﬁfmd"@%o@&dn iﬂﬁlrétliérﬁltudmal space, the layer

ongi t udi axi s e second elenment _is.a
of stedturatiipenking havigg @isegerdipnpiuding a?ﬂﬁt app 89”'@)0%[@'@9"‘%%?

dlsﬂw ultérsafdllacdeﬂ?thgri%e? of Qﬁ&qﬁﬁ’rea'p‘i@km BAd ﬂth@' gtlehétene fluid

ast a |rst ongltu in

dnssr;mmeg ddylae edaptedéo fistributesatdeass 2 RORONAT Hesig raay t‘ﬁ Sigjributor
to @\]e‘cl%)ﬁe?%q sty %}g}e@ﬂycflﬁb iﬁ@?lﬁ%ﬂ&ﬁlﬁb deRe 326 %ﬁﬂtr@loﬂgltudlnal

drvi lément is a ﬁy |ment

axis tsubstaotiaky n@aadlei tegthaifiegd sistecp! ithe diMigingjwalk [n 8??9?"61
the %e?c%ﬁg Icﬁgﬁtuhfﬂﬁﬁx a?ﬂf'le ﬂ&k‘%&ﬁ%ﬂlr@@ﬁgm iBay hﬂ @ngle relative to

S axi fourth el enent
theddigitlirigbwmally thea@i]lgie: being reaterihan abeutd @UQ!QﬁSé'a&fb%'?%t A9

and having at |least one fluid distributing devi
[00d@)ptTerera arecieversl b’%ltlc'éﬂoaﬁ of thesixth spgediment. o Qneevar 'Ph‘?’& the

raRf of shdtwakiaticdthe angle is

anéléggbgnfeaﬁihayop %@f%@f.'hﬁe& ce has a{ tdr??rd .
abbatrdfi°t udi nal aX| s substantially parallel to the first

side of the dividing wall. In the sixth enbodi nent, 10

~t he second | ongitudinal- axis of the | ayer of

structured packing is at an angle relati t

di vi di ﬁ@l%DESCmgﬂ%pE Y 'g?'/@@@%'% %gﬁ @%@Wjﬁgﬁ

and | ess than about 900, 0042] . There ar vera
[0048]i afrednentipn tilkbe Fesarbest By Nt AR D otaF e tgdhe
ac&g}ﬁPaﬁ{ﬁ%ogra% elWgRan.about 30 and about 60. In a

var that variation, the angle is about 45. 15
E? 5{5@935 RldchbinGtic & %%muéﬂa'img grioF it dRRAY WeBcolumn using
he 1 nvention w be described byway of
aﬁwﬁ& wWith reference to the acconpanying draw ngs,
i n which 0044] Figure 1 is sphena ic dia
(004311 igwreizg acpchPmsRe diperea SRR tes PUET Sgd way column

usMaEPashuig!ay; [ 0045] Figure 2 is a schematic di agram
Igl ustrating another prior art divided wall col um

[Om]ngﬁéuﬁ'e@@l&' Sohettrakit d:ab%#ﬁlhsﬁtwram @ncdimentodi dimmpiesent

diagramil ] ustrati ng IITJf nmbodi nent of the present
invention using tie bars or othér stiffening members;

[0047] Figuredisa schematic diagram illustrating another embodiment of the present

invention using tie bars or other stiffening members;

[0048] Figure 5 is a schematic diagram illustrating a typical column containing

structured packing segmentsi

[0048] Figure 6 is a schematic diagram illustrating a typical column containing

structured packing segments utilizing shims;
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 diggrandiusiratisg areressenchivnal pian view ebthigremien

[0QaRRIKi igyre| 160s @] schpatie diggram illyskating rlypical

invention using tie bars or other stiffening nmenbers;
25 [0047] Figure 4 is a schematic diagramillustrating
anot her enbodi nent of the present invention using tie
bars or other stiffening nenbers; [0048] Figure 5 is a
schematic diagramillustrating a typical colum
contai ning structured packing segnments; 049] Fiqure
[0650]s FigwehdrthtdughdiOzge anmrnatusdtagfﬁrrﬁg"'-ﬁtr@bm %rapm%g IMent of the
Lr i
P Evahfih i By b At A bRANAG AR Instatideréc bextions witin
sovérabjayens df |strusuur@t paglingrin @rrppenting @pq@wnqer{'é 8, dQkefilayers of
stthtYn?e{Hbé’Jl’q in E'c%tpﬁﬁs or other stiffening nmenbers

a ger p05|t| ons 'within several |ayers of

IO%UCEIEHII%CJI AR cﬂgmaﬂc gial g?&?ﬁﬂlhél? | eaqéi‘@%gecﬁlsnal%le\%tlon view of

ers o structdred pac ? hin a col um;
anbthied @B bpdirn e 06 thelpresent m@nmwag in %rgalamﬁpir%ﬂm aHOHQIe*-wa"
r f I
SoBg [ RERAI L £ AR gl  rromat
imaRk di vi d| ng

- wall in'a divided wall colum, and Figure 1 1A is a
(065 e rfigire 1205 agchemiatic disgram flistrafingraseressserqtiopdlAlevatign view of

anXir%WeR{boHlFﬁdéﬂ%m%r éﬂt’ln\leﬂﬁér%m %%rﬁaljp%ohémﬁls in a double-wall

Iagram’i ustrating a Cross-sectl ona

desige\at memfwdnewwaﬂ in a olivigtest walt calurpa.candeTiguref2fyie a schematic
dlagfrgﬁqﬁlktﬂaw&ﬁt .6}93| LA@ S bt P d"ﬁgﬁt in a

e31 di vidi ng wa In a divided

{Odﬁ] L guﬂégnl a3 & 4Fér8 %ﬁerﬁ% Hlﬁgélnﬁsqhﬁﬁﬁhhg? crog.‘rs]-%gétﬁ{ﬁhl elevation

atlng Cross-secti ona an vi ew of
viewshofdmretingr e[rmumemsg:ﬁtl@sorgserﬁﬂwenuoraﬁ@ﬂercmémei ghown in

gﬂ]rée’%g Ef‘d'zf\d t‘I|2| »H‘f’e% Eiﬂtthé‘ E{)og%f.%ﬁs ﬁfe%?ﬂ’é‘éi ol R¥@HAIS one of the

nments o resent
matexialahaving @i thiptmal condudtivitedifawnhthen thesthermelceadyctivily,gf the plate

to%M}ﬁg?ﬂe&[&%s%ghﬁg&iﬁn&@re made of two naterials,

terra aving a thermal conductivity

[Ot?dtf]f %@ﬁlestﬁﬂrhmﬂ &%rééﬁémﬁﬂé‘alﬁﬁﬁa'rﬁﬁ lﬂﬁétr‘&fin? B@s@i]sébﬁbnal plan

TOJeCtlonS ar e t ached
vigwspefitbe M@Aﬂ@ndmﬂw %!?@%l@ﬂ"éﬂﬂ@#ﬁ d38nddfans

illustrating cross-sectional plan views of the two .
[0Q5] o dfigmie 15 is lecvohematic-riggrass iHystrating alWP"’Q‘O’ﬁ"{S@fES?'UN“ having a
llqb: HBHE I%élbhﬁoe ffﬁﬁ@ﬁﬁfritﬁ:tépa@ﬁé@%ltlbﬁé@étra&lﬁ"%gﬂ; relative to the

|ca having a  liquid pipe
Shﬂﬁ@tQﬂWﬂJStﬁJtheﬂlﬁ)aﬁlﬁégd| stributor arms positi oned at a
45 angle relative to the sheets of the st ci .
é{ a%a iquid pipe

dléélllﬂld‘télt Fe@qhiré@fcﬁ‘ atd{\ﬁﬂ&:ﬁham 8SiLAR r@iﬁmg diiugidiel PAdRfrg on one side of

Istributor required for a divid wal | col umm havi ng
thedivigedoyaliiapdcki ng on one side of

[0057] Figure 17 is a schematic diagram illustrating another embodiment of the present
invention wherein the design of the distributor is less complex (than the distributor design
in Figure'1 6) because the top layer of the structured packing has been oriented at a 45°
angle relative to thé dividing Wall of the divided wall column.

-10-



25 the divided wall; and [0057] Figure 17 is a

schematic diagramillustrating anot her enbodi nent of

the present invention wherein the design of the

di stributor is less conplex (than the 'distributor

design in Figure 16) because the top | ayer of the

structured packi ng has been oriented at a 450 angle

relative to tD‘Eél'PdLEDleE%CmﬂOUfOE REHEJNYEMN Nl |

colum. 30 -10 DETAI LED DESCRI PTI ON OF THE INVEHT ON
[0ga8) 5 SheTiresgntdrention indisnussed heredn 5 dhm saen of divided yall
exﬁﬁhﬁwg‘ég&ﬁlﬁﬁﬁs Qéeodl*o}’éi‘ijggpéﬂﬁhén ?I%ESQA%BQ Pefstind %Riﬂe%ﬁﬁﬁle TP will

arati on processes. sons skilled in

recaighize, hewowgem w@t thednwantion mavdae ytiizeq Iﬁ'\ﬁéh@" REPCEPATS B foh use
5 di\}lﬁé(:L\Ml?&dhﬁ glgg[{m.F,%ocesses whi ch use 5 divided wall

059] In nodern air separation

[o@ejmiﬁ motlel Gl létE &aﬁ eél'ag& ét?ud?@r%ﬁ p%lhﬁg isHh6sl ofen uBEd as the

ferred nmass ans eV|ce al t hou tra S
prS‘Brrbﬂ ripss dksedfer devipadilthpegh BRYSCHIAY ﬁ%lh‘é%ﬂsqddf‘ SRREtS £ i ¢

cur@@rﬂ&faﬁ@éé for §p%§1‘?cr a@ﬁﬁ%nrﬁ%p'lﬂo‘? 3bie g&?p!ic%‘tlbh'é? tstugelred packlng may

on one sid divid
bmu@mamdapbthamtw waHeN@tGHéwsw% gsest on Hie Ot‘%ﬁfw? e of the
“"lmﬁH¥QQE'g wal | . [0060] One embodinment of an exchange
columm 20 using the present invention is shown in

, [Oézé(ﬁ u r(?né” e?@(ﬁ@ﬁﬁléﬁ? Bf &0 gxé?fange %Bl'uf'r'fneZU tﬁ%d‘%@ﬁﬁése&? mv&hllﬁih is

IS connected to the | nner ?H?é
showe i Glgurm3 aviere pee endhef a shifferétg MARbSE £2, fsem ﬁ@ arP@ yis

cohﬁe&%@ '&?ﬁkﬁnér%|@ St Ghi0mnVHdl the BthleP efd bf theRtiliéring member

han one stiffening

is ¢ennpcted tlodhe ah/)dlnga‘ya%%mst!ﬁﬁnﬁhg diviging W%Wwe";ﬁg%aN? gtiffening
15 mérﬂb%r L{%pﬂg %an)hgg Erdwrl fﬁeFi tidefd, Gy NERBST thisblipdsech

used o both Sides of the dividing

_ [OH%J 'ﬁ'ﬁe diffreRinl fl‘f’l&lﬂb% is 28N 8lcrSad HisbareCRlap 86 sbd of b@th sides of the

'S use e mass transfer device on a
dhadinig svadl 26tth stitier it wean sBuetred Rasking| (Detshawalisiusesag themass

tra%sfelrfdewgé on'ﬂo&l’:‘ﬁﬁé@&ﬁﬂ? 'dﬂ'léﬂcﬂéﬁhﬁ'nr?’ astlllt%‘t’n’étddﬂﬁll:lgﬂﬁ@%)f as

one side of the divid

illustratest in Fighrg e ayry(nehehovat mysecgomg%ls'sﬂ of e diyiag wall and
20 str%l:@rged égkgghqt Q‘%on g i §sbPEPiHG! dilﬁbr%f de, tiem thé pféf@rﬁemﬂosmon of

structured pac | si de

the sliffaning members B2 iscan hmstructytedsprokin ider(t Ibqullgp(@ de of the column,

as[&@,@ﬁ.‘]mlﬁ 5@;5 illustrates a typi cal col um 10
contal ni uctured packing segnments 30 nade from

[Ob ' VFlng%l 5 ﬁlﬂ@tfétés Rhyphaf kbiDgn id’cd?ﬁéigfcmg Fﬁuﬁﬁﬂeﬁ packing segments

ati the Structured 25 S| er

30@99@@ fram ipdiviguptshgets.elipgrBg- |n orer MRS I gructured
25  pdcRihg ealler,P8&fdcMlly in large columns, it is common to make gach layer of packing

in segments.

[0063] On occasion, shims 32 may be placed between each segment of packing, as
shown in Figure 6, to make sure that the structured packing is positioned centrally within
the column 10, thus leaving approximately equal gaps around the column circumference
30 between the edge of the packing and the inner wall of the column. Shims also are
sometimes used to ensure tightness of fit of the segments of packing by comp‘ensating
for differences in tolerances. Sometimes the shims run paraliel to the packing elements,
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in segnents. [0063] On occasion, shins 32 may be

pl aced between each segnent of packing, as shown in

Figure 6, to nake sure that the structured packing is

positioned centrally within the colum 10, thus

| eavi ng approxi mately equal gaps around the col um

ci rcunference 30 between the edge of -the packi ng and
astdghewinrnethe Wariditudihat shdms SR umFiguftht, rendadosretiares other shims (not

orE8 sl b Bheie iR P RmieRERS el ar e B etane
segmentd.er ances. Sonetines the shins run parallel to the

packi ng el enents, -11 as shown by the |ongitudinal
[0884 InsC @ eiqneitiyy theze 6ftera isthxdrampateria e gt, mestaly biaged (mparallel with

th PR rec ok PR sBirsooie B shoin BRLTRURLRE) phiths' i Figure .
Theeafer trendtiffeninghmerabearkta2n(eig, tidara) usetdn trel préserd invention may
oo Aok BUEBRE A= G8re4 ki P BB oer o e
et o 20 b gt Lo bt oy oed i the present T evend e
cofgcas sfiestareatiby HEBRFElr AR e Segnents of
101 b iR B sHertsBo BielARs 22 Fie e iaddhrdd fipp taver to tayer
wiiih][l?lal phd@daiiyidgwghh eﬁclﬂnbeccbmmey?ndxadye otm(i)qaiarilmstreted in

. { .t .
Figilaf £tyRue8 nE” 1T s SRpRIREN g Bl 28, st oors 22
(e, wimbasr)earre}imsﬂaggﬁed paisitihnhmw'gl;ip taﬁiixfdl_ ldyars ;zbésltrmﬂﬂﬂed packing 40 in
e e
columre asiiltustrafdd ih Fguse 7 i(fypaiA)dFigenstBeltype ), Figergd {type C}, and
FE 1955 o, e g PR AR B Bgtb o Ftha soquonce
(AsBDeDrare(sdigged such that e eldmarts bbihe plagkieg in arfe layer are at a 90°
o B SR B Do B o g
theFample endy Kd stnee Ghgle athibr tHangd0°g 10 (type D). As shovvh, ’

the adj acent |ayers of packing in the repeating
[0668] udn Eggurd A, thB,shEptsDf typed'Adpackirepds acrsubktantiallyeparallsl to the

AT ED B b S8BT Rebhing L R B iAo i g gy s et an
anglieidt 1968 (i en, gemperati¢ulanitd ther dividipgivezd).t Tiag nexthayes o packing type “C,”
s PR 08fo % B gl s PGl S P o o
of ﬂnartgpé ®A” packingenddyps *l" packiay klopé in diﬁ_erenbgiiredtiayeras_cmwown in '
e srb atpo B oay tot sgBHERH B % {18 pfiuf1avsof packing
is type AT akcPORAL 6.) perprdicdant toltigy dividofy yealt) kashowryipdrigute "10.

is substantially parallel to the dividing wall, as
[0Qs7Td WT hierenfraglimentShoiovie Figureshz 18 lillestates thefepeating squpience A, B,

n n H n 1 - | - f
C, , raes%talﬁgnlrl]és%gwgigﬁ grﬁ%\%eqe rieﬁeatea%%{ﬂﬂqw%baﬁ the &Ilﬂ'hrt\. Eéfé}trypes A
(Figure 7) and C (Figure 9) differ in that the structured packing elements 40 lying against
the dividing wall 26 are oriented in different directions, although this may not necessarily
be so. Layer types B (Figure 8) and D (Figure 9) differ in that the location of the

stiffening members 22 are staggered, although this may not necessarily be so.

-12-



10

15

20

25

30

25 Figures 7A and 9A, although this may not

necessarily be so. The fourth [ayer of packing is

type "D' at 90 (i.e., perpendicular to the dividing

wal ), as shown in Figure 10. [0067] The enbodi nent

shown in Figures 7-10 illustrates the repeating

sequence A, B, C, D, a sequence which may be repeated
(o086} Sirvedh stifféréng mlemers 22 pessing/thesugh segfiepts of sinctuned

oS ek S T A o s

32 aypiicailiy @ded, mstsHolverie Figute Bettisistiffening irtemhegh22 hage littlg or no

it e Speapbep peramancy RLop SRR Sackfgbeindite
comparfabrnimpgcheshiedhy2Be prezestagieecat, maretshogh thi s may -
not necessarily be so. -12 [0068] Since the stiffening

[0060]Th Awigitid Aalpsisadirgents rob trghpresentinvestion arst ilustratacig Figures 11-14
. h i B - _
ang T P atiesd SaTRRlbe? rqeix%?#%rﬁ@%ﬂ@%&%ﬁ%?%ﬂzam
ten’;];mdt,ulr@fliffleme aichsE!ﬂgaJdieitdﬁ]g wall metkirfgf iemecegsany b prayide2some
a | e.or n | a S L I
forf i Faieh i Erhe T e RE A TR BN Mag el s oxra
strariip.aCaklveay topiacthisavcedd bel tdmakd engoetherntieoraff thendividing walls out
himes. ,[006 Addi t i | '
o St i a0 RO il 8 poprovioms
witdnéididg\twoldifferene ]?';atata!mld'tgmot.ss?ﬂyprbbl_emsphmybd awidedby using
t icant. te u
e oS g e S T B AP Fragedin
strérytinand tHdmanrdsistaaie sthdls causiag welyrsotrieeminaoloss gbeclehn area.”

the dividing wall as well as extra 10 strength. One
[o07RY iAs sthowhhh Figueed ti-ivé ahd 1nAkidAotte two pldtes i &#) tofming the

t di. vj. di. I t -.of. [ ' s
collE il G AT 0 ey Prasieioe BP0 ety BagPifih acing sdes
of the plidtessEadh plLojeutibm lisn@mm:ted itt)cﬁ bee plate, bat notitaé opposing plate.

t t ) r o e | .

HolBH i plries el B OBy ot HoyBldeseiferdt iR Retnd e
projdutiohs. prag\actiesiy baich the bpposrighplated. Theprajections ipsaferably are
oo S Ioh e BT Bl T kS ege, G pHEfBotRhE Bnodkd alow the
frepbatrg and Bit obdds dromponigetiveen thisofidosinggiiates 5o aditmglininate

50 . h jecti 5 | ded h of th
prepauerferPlets oA ofarrobe AR D o ection s

ot 1Q. I '

(073 T Pk Tp8. St Ko e ot nBRE e o Rptidte 54, and the
projextiohd ¢36, 56 )tdmatlatette shopls reft tauwh plaje SPeas shoven bynthg gaps

t ly t h th ' tes. ¢4 1aGt i I
ool 34 A e 3F ARG PR B PIRER! TPBBrcostons
actrastifilesy mihimizing benvectiarecurtdnés pnabjrensfering heaidtgra one plaig to the
okl 55 o2, b B 3R 1ARAIGIFRIARS (. na
situtibh eviene e diddingwailglidietswightly rorp thanesxpe¢ted Tiufing manufacture
or {3@%& ﬁwcé’:}eg%ioréigdnﬁgf t}\ﬁ g&cg Witf 5o RanstoiPst [delRttrdh bndBléte to the
other plate. Even if thié happens, the projections are designed to minimize heat transfer.
To allow pressure equalization in such a situation, the projections have & series of
apertures 55 which allow fluid to pass from one side of the projection to the other.
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projections (56, 56') on plate 54 should not touch
pl ate 52, as shown by the gaps 25 between the
projections and the plates in Figures 11-14 and
11A- 14A. The projections act as baffles, mnimzing
convection currents and transferring heat from one
plate to the other. If the gap is closed, resulting
[ooa] t Ireopibpjcemtiucs hedtdrankfen hetweenghe tws platesg52, 54, e “contacting”

edmé%%ﬁ?ﬁ%@%@%{%& %gﬂrlﬁéfﬁé;g?%}?& kc% gl'lrﬁﬁ'l&’éttﬁ%ﬁa‘t&m IVcontact, as

Shcﬂﬂﬁm&ﬁgmk 12%0wie] 4ofAlsdn,easfsluow imFigurese1? anchd4 éanddn 13A and 14A),

B D

56 hemnatdrian odte ra towéﬁothermai\nopdmwy i usgpdaini thattpashofithe sraiaction 56°
uation, [.0j.eCcti o i es of
thagwgpéﬂﬁogée %'50 CZ: E{:tﬁltheowqq%ﬁ? g ﬁ#% ‘%aégf from one side

o 5 RSP s i i v v

14A bﬁowdﬁ)ﬁmnaﬂgéntagekg eBiratf sublstantially fMBuMS(CEGDOﬂS@ s of the

do@%m‘ﬁ cﬁﬁ@p W@gomﬁg hﬁme&%‘égqugltﬁ@wg@ﬂlsfﬁﬂ Jbs%%%‘%?&llat:&? of the
strdcﬁu@ﬂcbabmng and/dr thelﬁdysﬂrmsdAh‘e douté-iwfad cbridingrwed is %\mier and

wth different .t Y/ '
ot P g STAEBI By Sy B S s g
heaqmﬁrlrdsmﬁnca Esc&ﬁwalhoﬁthatioplalemaﬂfdivlﬂleg wajcaptbiegnanufactured

seqﬂrggeg \{:@yu\{m ul u(?rar[cgg?'ﬁr ne.bﬁ@ﬂfl %%%%r%n% %{ 9{? %ﬁ Iid Q%p posed to

rerhdlM @phit@s d $dpasdte dtbecaften iﬁatagbatm banw:nstuthmﬁomwas substantially as
rovj de r.al adv nt a substantially flat
deg %@g EHS‘B&PH‘%‘P %&ﬂw J%%um e-wal | dividi ng

. SRS A s oo

shdwmuﬁFlgédesm -1hendlvti dAwisd mey e dised) ln/vadnnblln@iosn\rﬂm ether wall

B N

mehﬁ:&ér§ parhewn iaFiyurne 3 and 4 nfey owdsiddn mhjun@low Vltiﬂh@e\ﬂ@!-lbb'wa”
it BRI o Heds AR UR A a1 Te supposed

rods) Ipealy Bl pih $5880gs B lhfech diih Stk
preférabhay fexhwitih d sobstantiatiy ainfom bquid teedasyossdhetop. [iw Adgylindrical
co!a%tng esivglﬁ%arlnhﬁ/ talhﬁggs Iuﬁ{liﬁ %J’lﬁutﬁﬁﬁﬂg‘ﬁrﬁg i@f”etd W@ mamfold i8

ur es
suchas $hdwin iAgalesis. mg/lllbsiraﬁsdadhe armeootthe dgui #l&iﬁihbﬁor may be

polgl %rﬁqrﬁ %%50 o &% gﬁg{ﬂgpg? a[(?\rg e%)Z%Efrf]@ to tﬁﬁgh@été ggstructured

paskingwoimoidieg to ietpravesthd imlgamn astenrs with |r$ﬁp@ohljoljh% phefing sheets

o Hﬂwbﬁﬁﬁ%%%b%ﬁ% et T i o

dlstrfbm thrcLigh nige maolfeldn Tmsmrmngemgntsprpwdaafcédh@dewaﬁ!gmgaﬁon of

Lif?é{?a Ségk'[‘ﬂ Ev?tﬁ élﬁhlﬁ&lo%m}%’&ft > 6t ac%‘eéjlﬁ' th@ahd bt Squid

distributor.

[0076] In the case of a divided wall column, where the column is divided roughly in half
by a chord wall, the arrangement of the holes in the arms of the liquid distributor must
still be such that the structured packing is properly irrigated. Preferably, in a divided wall
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colum 10, it is comon to have a liquid distributor
wth "arns" 16 fed by a manifold 18 such as shown in
Figure 15. As illustrated, the arns of the liquid
di stributor may be 25 positioned at a 45 angle (or
anot her desired angle) relative to the sheets of
structured packing 40 in order to inprove the

colurmmi thatsheetsirmthedayeraiof btruatsiedpacking miltbealighied gush thed the

BT B A 08 Bt o

lyingheithensuibsthotiall¥ ipesp emdicaiag enpartallpirto theaiehord wallt Béince the section of

o 5| 495 8 B 5 M RS sl o

préfémed paddhglordntatiomt dis ndt@@Esibieltn sirhply cetste thé liguid idistribador so

o4 50 R U5 B0 55 B SRl By, o

arrd @6 antBnafifold s bf thairehuliestiguidudistributoswould be lsbmsthingitike that

that the s t.ur ed packi i S .or Ly irrni .
shigna i Filfie 16, T Pty BEeoR e il BB et &R Hlnutacturing
codthef treyiRuit distribttoycintedte pank imust new be lvongthuictarbstichibat the rows

h f i | i Ki
of 18k ale AnaiF TRy &y oBl ol B Sl e 880 0"
rod7ghy i APodaR. & ol RGBT il 6ot PRiedih iBnéPshown in
Fi@ﬁ@ 7 @anoid$ tHid pratilem Wabriemir}gﬁ\e itsp lagerl afrstrectutad packing G2hat some
t . o

angie 306 808 SRR 1 o Aty GBI 28 TS Birdfpdthe i Hd Siicng o
refetirad to harbior asstgpe tRAITHih arangemertt afimies namealatesign of the liquid
ot B3 e d e et e fhe o welland o
maﬂifshlrastmjbstan‘:]iaw sirdbg!'ntmml'pemgic:uldt ¢o thieatividish wal, asrshown in

. Fi 6. .Thi : i WM '
Fcif Y22 TG Wk 5 A B RUEET blnl AEShelor e
arrdhgf]m?m?oyﬁ i f:?ﬁ'? t6by ashglegisﬁngr; paweb leeqmnbgy ot exsting liquid

. a and:
cisEighrhaionss Fsteoreyllgd g o wE SreBo iry 2y ngnon aleo may
be asbd diithitieraypdshuf dilitithulerd, neiutingdtough délribotorshe

present invention shown in Figure 17 avoids this

" [0Q78DblAdthobgh Musteated and tescribeg heeajre with Fefetange taieesthin specific

e BB oy e ProsaBl Pua ¥ palsiiioRe Aot by et Amidifto the
detadi$ ehowal Ratheenariousmodifioations. mayTbé sadeimtigededaits within the

ool igPoR S P 5T LB AU TP B gt ot o

invehtiardi ng wall and a manifold 68 substantially
strai ght and perpendicular to the dividing wall, as
shown in Figure 17. This elimnates the design and
manuf acturing problens required for the arrangenent
shown in Figure 16 by using existing proven technol ogy
of existing liquid distributor designs. Persons
skilled in the art will recognize that the invention
al so may 20 be used with other types of distributors,
i ncludi ng trough distributors.
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[0078] Although illustrated and described herein with
reference to certain specific enbodinents, the
present invention is neverthel ess not intended to be
limted to the details shown. Rather, various

nodi fications may be made in the details within the
scope and range of equivalents of the clains and

wi t hout departing fromthe spirit of the 25
invention. -15 CLAIMS 1. cipapy®aratus, conprising: an
exchange colum for distilTation or fractionation of a
fluid m xture having a vapor phase and a liquid

has ol um having a | ongitudinal axis
lg ne ?m a P&aﬁ&‘ %ﬂﬁbﬁﬁng

nner aced apart from and surroundi ng
t he amcvguhmg¢| qohinnafqr d;stltlttmnecb;ﬁabmmoa nfa ﬂmdemxmre having a
g%n asbet%ve % LG ol e N rld Bh in ? in. is and an
¥ Phiasg apd g ligpide o"’ﬁ‘% Yo t’“ﬁ‘é ﬁﬁ P %p"é‘
lrtnbgwdlﬂ y%adgm@ag@&dm hﬁd’mﬁﬂ)uﬂdiﬁlg tiged loﬁgldﬂmawﬂs,ahélrelgomng an
Si ge an Ividing the Interior space_|Into at east a
intrpog $p3cg betvresn theapner yvalland the ae&ﬁtdﬂtqhéxlﬁ rst side of

the QHW]cﬁh aﬂvﬁis &A% ﬂlﬂ%ﬁ%ﬁw Gietdll'ﬂklﬁ‘@lwa?l%ﬂig a first side
adj acent t econd side of the dividi ng wa

ansl mmbnct §Ad®anqmeidma}helm spack iinta af ka&ita ﬂm;l@rglmﬂmal space
tru di,spQs n at east .on
il i i PR kiR ok Bhond 1R orths Adffcent the
s@ﬁﬂ@ﬁdeaﬁmeahmhﬁgﬁhupne el ongated stiffening menber
having, a fir nd onnecte t he_i nner | of the
exc ha%blaa %Pfjl?ﬂ“r]eﬂé‘ﬁ& ementsip ﬁgfr@ﬁevea ph¥ectuzed wé:kmgﬁéﬁposed in at
1688 %ne Bhﬁle%ﬁQQ&%ﬁBﬁﬁal éb@éen& thOQRBRd R ﬁ&&n‘iaﬂ% efcbf &ld si de
or the second side of "the dividing , | east a

por t #tdenst orfe elongated stiffaring member l@avgag aaﬂrssmd‘ doangateyl to the inner

BT BF e R P, EOUFRE 358 o it Y B Bh, s end
béihg) umheabdiﬁﬁha fest gide o ﬂfeséctﬂnﬂemeloy‘theod‘itndiﬁg@ehlb at leash @ portion
urality of n ejenents e first er. of
ngkwa Bt ape ﬂa@sat tifgningmysnbe @B&B};P?%?H nbfheﬁ?‘@ layet; o
stilotired Fackég, AN apparatus as in claiml, wherein the

second end of one elongated stiffening nmnenber is
connwherein thovapiee phdse an &edmuuﬁphasnearq counderrayrignily congageged on

e B 3 Backie om@REIEE gl Filubieyop PO JREF
séparafion aptha fhidemixtwenpri si ng: an exchange col um for

distillation or fractionation of a fluid mxture
having a vapor phase and a |liquid phase, the exchange

20! URR apRirhti@astinlcRindi 1t WHERR] tha ¥dcdndBRH fbne elongated stiffening
member is connected to the first side of the dividing wall, and the second end of another

elongated stiffening member is connected to the second side of the dividing wall.

3. An apparatus, comprising:

an exchange column for distillation or fractionation of a fluid mixture having a
vapor phase and a liquid phase, the exchange column having a longitudinal axis and an
inner wall spaced apart from and surrounding the longitudinal axis, thereby being an

interior space between the inner wall and the longitudinal axis;
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i nner wall spaced apart from and surroundi ng the

| ongi tudi nal axis, thereby being an interior space
between the inner wall and the |ongitudinal axis; 16 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

| ongi tudi nal space adjacent the first side of the

di vi glidividinghll dizfosed S cheristetionpiade, terdividinganat] lnengeafivst side
the secaqnd sjide of the djividing wall; adpljraLityan
anshasecppd ddemddiiding the interior spagg djto g least a first lppgitudinal space

' ' i s i LSt it oL .

oAb A0 M SRRTE e dvidloudl i <o 1bhEGR HaBE Rijacha the
S%mnﬁéﬂmoémeph@ﬁnmgf jsposed in the first |ongitudina

space;, a a.plural it f. el t ' i Nel: . .
oot PuPE Br Peckisd stcea in & RETRNE 81 ShishirE pking disposed n
theifirsttlonginidinahnspacd;ed to the inner wall of the exchange
colum_ and a_second end opposite the first end,. th .
secohBlUEHEY pEpasking slemsatsn arsgoanldayer phstrughysed Backinglisposed in
R EEQNngHudfal §hed;RRa di viding wall, at least a portion
of a first elongated stiffening menber being_ disposed
i n t splufdlits of ¢longatedotiffoning sembecs, pachielongated stffening mgmber
.por 10N . el M '
nARER kP P eorflodes Blfe i RAPHEHe Bhisah B TR ocond end
opysite thg firstead ahe sécbad smpblsgingdomaectedd thdrfirst side brithp becoad side

e counter-currently confacted on he.plurality, of
ofihe réf"ﬁﬁnwaweqﬁé@s'i Pien pl 3 g glawedtoﬁﬂ?@mng&%ﬂ% being
di@ﬁ&s%ﬂ Pthe ‘ﬁrs%fiéy%%f su%%ﬁ?éc?ﬁdcﬁﬁ Pe{nd_taiﬂ fealtl atﬁo@tidﬂ oftaHeBondt -
elﬁggaatléocjoar atus as in claim3, erein the second end of

stiffeningonerabes eing disppsediin therseeandrlayes of grisredpacking,
the fi : i di .
| ocat R B 8bof phdsd Ead i AIERS gre Bburfle ety contacted on
thetplirhktyiofi gackingbelemérnts ahe fiest Eget of strinetufedipatkiag theefidct
t he di vh‘g‘i g.@l_amll at a second |l ocation. 5. An
sepaLipn o e JWIG IXNIG 1y 4 wherein the second end of a
third elongated stiffening nenber is connected to the

second side of the dividing wall. 17
4, An apparatus as in claim 3, wherein the second end of the first elongated

stiffening member is connected to the first side of the dividing wall at a first location, and
the second end of the second elongated stiffening member is connected to the first side of

the dividing wall at a second location.

5. An apparatus as in claim 4, wherein the second end of a third elongated stiffening

member is connected to the second side of the dividing wall.
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