LI QUI D REDI STRI BUTI ON SYSTEM . BACKGROUND OF THE

| NVENTI ON The present invention relates to a liquid redistribution
systemfpr use in a packed distillation colum to redistribute |iquid.

In distillation of multi-conponent m xtures, descending liquid and
ascendi ng vapor phases are brought into intimate contact by nmass transfer

el ements which can consist of either random packing or structured packing.
Liquid is introduced into the colum through a feed and is then distributed
to the packing by a liquid distributor. After the |iquid phases passes

t hrough, perhaps several beds of packing, the liquid is collected by a
liquid collector and is discharged fron1ihe colum through a liquid draw.
In order to enhance the lateral mxing of the liquid (wthin colums that
utilize nultiple beds of packjQUIRMSHTHBLAIONEYSTaNY) i nternediate
liquid redistributors are provided in which liquidis collected and
distributed to the next |owest bed of packing in much the sanme manner as a
liquid distributor used in connection with a liquid feed to the colum. The
purpose of this is to counter nmal-distribution effects by equalizing the .
liquid flow rate across the IROVNIRDE T ENTIN equal i zing |iquid
conposition across the col.um. n the prior art, a collector is
enployed to collect liquid and a separate liquid distributor is provided

for purposes of igternediate liquid redistributiaon.. The disadvanta f
SUch ar f angenent HEe PHEERGsenting Fgted s Retia Pelinempuion sy Seur B3a 0,7 1At on
di stributor kdnkGord BSuai t8ltbaisRButkNRuRf ore the expense of the col um.

Redi stributors w thout separate collectors do not add as nuch to the hei ght

and conplexity of the colum, but they do not appreciably laterally mx the

liquid. Adi sadvaTItl a&&ilﬁ{iog & hmulti-component mixtures, descending liquid and ascending
vapor phases are brought into intimate contact by mass transfer elements which can
consist of either random packing or structured packing. Liquid is introduced into the
column through a feed and is then distributed to the packing by a liquid distributor.
After the liquid phases passes through, perhaps several beds of packing, the liquid is
collected by a liquid collector and is discharged from the column through a liquid draw.
In order to enhance the lateral mixing of the liquid (within columns that utilize multiple
beds of packing between feeds and draws) intermediate liquid redistributors are provided
in which liguid is collected and distributed to the next lowest bed of packing in much the
same manner as a liquid distributor used in connection with a liquid feed to the column.
The purpose of this is to counter mal-distribution effects by equalizing the liquid flow
rate across the column and at the same time equalizing liquid composition across the

column.

In the prior art, a collector is employed to collect liquid and a separate liquid
distributor is provided for purposes of intermediate liquid redistribution, The
disadvantage of such arrangement is that the two foregoing elements of a collector and
a distributor add to the height and therefore the expense of the column. Redistributors
without separate collectors do not add as much to the height and complexity of the

column, but they do not appreciably laterally mix the liquid. A disadvantage of both



2 types of internediate distributors is that in order to function as

i ntended, great care must be taken in their nmounting in order to assure a
| evel: orientation within the col um. As will be discussed, the
present invention provides a liquid distribution systemthat does not add
as nmuch to the height of the distillation colum that provides some |iquid
m xi ng and that does not require the sane degree of precision of nmounting
of prior art liquid distribution systens2and devi ces.
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el ements. Each of the distribution elenents is sized to extend between two
opposite transverse | ocations of the distillation colum and has two
opposed ends, firs } i : R

channel s. The fi rséfs gﬂgbgg@gﬁﬁe?,ﬁbiﬁmgﬁg1%{1*02:? rgngigﬁia? g&l&r ae%ﬁ@@?é@@ﬁ%m
recei vi ng andhati doebaiogadd as awdhltb qhe Heighit dfithe distillathposddmeandist. provides sorsd
inlet and out] et neans a | ocated at, one of the t opposed ends and the
second i nl ot NiGH B enkBEHI0% nG! TEGHER SR 40fEEe R RERIGPn o ovsigne s pEeR d
ends. The t"“%rtplgd : : LAYl | ow communi cati on between the
first and secon t{lﬁld%?rx%ﬂ%ﬂg%ﬁ@g?aﬁggﬁ@cé;such that the liquid received by
the first inlet means is discharged fromthe second outlet neans and the
li*qui d received by the second mmﬂm fromthe first
outl et nmeans. The parallel dis ed wwth a | ateral
spaci ng therebetween to produce an open area allowing part of said |iquid
descending within said distillation colum and vapor ascending within the
di stillation col urfhet pregpeas snveatiore proviies d lppidrddestriblitionr system for reflistribotisg

The present i.nventi on gontai ns rallel distribytion elenents th 0 not
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Additionally, mxing of t Iquid i1s enhanced over prior ar
redi st ri but i apposithtraisverye lavatidratof] theydistllldtion cohmpeahdbiswenoppopabertds, first

| ocations of the disti]lation,colum. . .
and second in ek Snd Oltlet Means and two pairs of channels. The first and second inlet

and outlet means for respectively receiving and discharging said liquid at the two
opposed ends. The first inlet and outlet means are located at one of the two opposed
ends and the second inlet and outlet means are located at the other of the two opposed
ends. The two pairs of channels provide flow communication between the first and
" second inlet and outlet means such that the liquid received by the first inlet means is
discharged from the second outlet means and the liquid received by the second inlet
means is discharged from the first outlet means. The parallel distribution elements
arranged with a lateral spacing therebetween to produce an open area allowing part of
said liquid descending within said distillation column and vapor ascending within the

distillation column to pass between said parallel distribution elements.

The present invention contains paralle] distribution elements that do not add
appreciably to the height of the distillation column and as will become apparent, present
no special leveling problems in their installation. Additionally, mixing of the liquid is
enhanced over prior art redistribution technology in that liquid is swapped between

opposite locations of the distillation column.



3 BRI EF DESCRI PTI ON OF THE DRAW NGS Whi |l e the
specification concludes with clains distinctly pointing out the subject
matter the applicants regard as their invention, it is believed that the
invention will be better understood when taken in connection with the
acconpanyi ng drawi ngs i n which: Fig. 1 is a schematic view of a
packed distillation colum in accordance with the present invention;

Fig. 2is atop plan view of a liquid redgstribution systemin accor dance
with the present invention; Fig. 3 is a distributor elenent used
within the liquid redi strlbutlon systemlllustrated in Fig. 2;

Fig. 4 is an enlarged persBRIGFVBESCRIE , RIAWDYGSI ons br oken away
to show internals of the liquid distri but or eI errent i n accordance with the
present invention; and Fig. 5is a sectional view taken along |ine
5-5 of Fig. 4. T b

Wth reference to We ﬂle spﬁcﬂcgtb%%opglr yesv‘?”g{l/vdggﬁ é\gﬁxlr:c@y% %{‘ﬁggt J?t '
ilTustrated igatdithda % plitiahE regarll 6l thelr fnbention) i1 béljevad |thﬂuhdxrf\»%ﬁtﬂonlﬁ'1ll/\/e¢ ch
is in turn connected to a liquid distributor 11 to initiate_ production of a
li qui d phase.bettaeundegsipert mha@ tekge i eanaectionwithythe saeqrappnyingsdrawings 4n whigh: 18,
20, 22, 24 and 26 that contain either

Fig. 1 is a schematic view of a packed distillation column in accordance with the

present invention;

Fig. 2 is a top plan view of a liquid redistribution system in accordance with the

present invention;

Fig. 3 is a distributor element used within the liquid redistribution system

illustrated in Fig. 2;

Fig. 4 is an enlarged perspective view of Fig. 3 with portions broken away to
show internals of the liquid distributor element in accordance with the present invention;

and
Fig. 5 is a sectional view taken along line 5-5 of Fig. 4.

DETAILED DESCRIPTION

With reference to Fig. 1, a fragmentary view of a distillation column 1 is
illustrated in which liquid is fed to the column by a liquid feed 10 which is in tum
connected to a liquid distributor 11 to initiate production of a liquid phase. The liquid
phase descends through packed beds 12, 14, 16, 18, 20, 22, 24 and 26 that contain either
random or structured packing. The liquid from packed bed 26 is collected in a liquid

collector 28 and is discharged at a liquid draw 30.



random or structured packing. The liquid from packed bed 26 is collected in
aliquid collector 28 and is discharged at a liquid draw 30.

4 . .Liquid is redistributed between packed bed 18 and packed bed 20
by a liquid redistribution system 32 in accordance with the present
invention. Liquid redistribution system 32 rests on packing bed 20 and is
supported thereon by two spacer bars 34 ang 36. O her types of support are
possi bl e, however, the support provided by spacer bars 34 and 36
illustrates the si A:GLTYa.Qf . t t em
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an open area to allow part of the |iquid phase descending within
distillation colum | and an ascendi ng vapor phase to pass between
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di stri butor gcﬁ%tgga%ﬁggl 'S |'I | ustrated for exenplary

Although liquid redistribution system 32 is made up of a plurality of individual
elements, as could be appreciated by those skilled in the art, the elements could be
connected to one another. Moreover, although liquid redistribution system 32 employs
distribution elements that each distribute liquid between sides I(A) and 1(B) of
distillation column 1, smaller distributor elements could be utilized so that liquid were
distributed between opposite locations that would not necessarily be located on opposite
sides 1{A) and 1(B). For instance, instead of using a single distribution element 50, three
elements of about the size of distribution element 38 could be placed end to end. Other
distribution elements illustrated in Fig. 2 could be similarly replaced. Also, elements
having about the size of distribution element 38 could be used to fill a transverse section

of distillation column 1 in a brickwork-like pattern.

With reference to Figs. 3 and 4, distributor element 38 is illustrated for exemplary

purposes. Liquid descending on sides 1(A) and 1(B) of distillation column 1 is



pur poses. Liquid descending on sides 1(A) and 1(B) of distillation colum 1
i's . 5 respectively

i ntreduced into inlet openings 64 and 66 of rectangul ar configuration.

Inl et opening 64 is provided with a sloping floor 68 and inlet opening 66
is provided with a sloping floor 70 to provide two opposed wedge-shaped,
weir-like pockets defined within end regions |ocated at the two opposed
ends 72 and 74 of distributor el enent 38.3As indicated by arrowheads "A",
liquid flows from,inclined flpor,?lenent 68 tgrg%%h a channel forped_on one
side of a paresperibyelpintradused imeinlqt ppeninesiiandits of retanguips sorfigwation. dplet end

region (at e f . Ql.SL:fL OUEQr r: i : :
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downwar dl y orslapigg floed7(510 pravide tho bppaaadivedge-shigednekirilierppdkandéfined otithiar
side of partition plate 76. Liquid "B" thereafter_is_djschar gq«i%nf rom
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Bul kheads 90 and 92 are provided to prevent Iiggi d Ai' fromflo 'ngd‘baccr
into outlet cRdrA sngregion (ahead M pkdigabutonslempnt 39ithrensh gpenings 78; %1 iegted ¢
prevent such | j quj mdd qwj § QL9 e N 78 The
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for even | ar gaclifedt surfast i70ns. anbtter channeluforheh gt theobther sids tafiganition paterfént

should be no less than about, 1 neter or in sgall r col Lé s npt |ess than
one- hal f t he liaie e thereaiercis discharged Fam st ‘§°rs‘?elr%ﬂl?'3r3. through outletgpepisgsh
the present | gy gk ' hotiRegs £ Sodafeddt ShEHREd
enbodi nent agsb/vm e@%gt}g?upg tdggz"%s"'ﬁafﬁ‘é%??e@ﬁiﬁ%ﬁa, %umerous changes,
addi ti ons and om ssions can be nmade w t hout departing fromthe spirit and

scope of the present .invtentjon. ..
P P With addll;tiona re?erence to Fig. 5, each distributor element can be formed by an

elongated box having lengthwise extending sides 82, 84, 86 and 88. Bulkheads 90 and
92 are provided to prevent liquid "A" from flowing back into outlet openings 80. Like
bulkheads are provided for the liquid “B" to prevent such liquid from flowing back into

outlet openings 78.

The width of each distributor element should not exceed about 20 centimeters for
even large installations. The minimum length of a distributor element should be no less
than about 1 meter or in smaller columns not less than one-half the diameter of a column

whichever is smaller.

Although the present invention bas been described Wwith reference to preferred
embodiment, as will occur to those skilled in the art, numerous changes, additions and
omissions can be made without departing from the spirit and scope of the present

invention.



6 W Caim 1. Aliquid redistribution systemfor redlstrlbutlng l'iquid
descending in a distillation colum, said system conpri si
of parallel distribution elenents, each sized to extend bet

opposite transverse | ocations of said distillation colum,; mumlﬂslmwml
paral |l el distribution elenents having, t wo opposed ends,

first and second inlet and outlet nmeans for respectively receiving and

di scharging said liquid at said tw opposeél ends, the first inlet
and outl et n%&gglaggated at one of the two opposed ends and the second

i nl et and out ins | ocated at the other of the two opposed ends, and

two pairs of parallel channels providing flow comruni cati on between said
first and second inlet and outlet means such that said liquid, received by

said first inl.e@ hwdsred1§trdm§@n&ysj@n for mrdistrihuting é@@mdeﬁqmdémg Heafestiatipns ai d
l'iquid recei veg }/ @a 52 g l.nl et nmeans is discharged fromsaid first
outl et neans o p %fpplésfm%l stribution elenents arranged with a

| at eral spacing therebetween to produce an open area allowi ng part of said
|l i quid descending within said distillation colum and vapor ascendi ng

wi thin said dipoalitaof paraiel dismibutiopelsmenataacle sizerhicdesen betweendiven opRosits on

g;;ageg}t gt y bﬁ ‘Degfée %tlg'cg'lsro sa?citéxstqigtl'c)r?@oﬁhz emof claim1l, wherein each of

each of said paralle] distribution elements having,
two opposed ends,

first and second inlet and outlet means for respectively receiving and discharging

said liquid at said two opposed ends,

the first inlet and outlet means located at one of the two opposed ends and the

second inlet and outlet means located at the other of the two opposed ends, and

two pairs of parallel channels providing flow communication between said first
and second inlet and outlet means such that said liquid received by said first inlet means
is discharged from said second outlet means and said liquid received by said second inlet

means is discharged from said first outlet means; and

said parallel distribution elements arranged with a lateral spacing therebetween to produce
an open area allowing part of said liquid descending within said distillation column and
vapor ascending within said distillation column to pass between said parallel distribution

elements.

2. The liquid redistribution system of claim 1, wherein each of said distributor elements
is sized such said two opposite locations are situated on opposite sides of said distillation

column.



is sized such said two opposite |ocations are situated on opposite sides of
said distillation colum.

7 3. The liquid redistribution systemof claim 2, vvhereil | ﬂ ' “I ﬂ ”ﬁm
second outl et neans conprises arrays of openings defined A .y

regions of said distributor elenents. 4. The liquid redistribution system
of claim3, wherein said first and second.;i nl et means conpri ses open, upper
end regions of said distributor elenents. 5. The liquid redistribution

f clai b b0 .eas i i j . h i f
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of said chancshgrises afraysTéfopenings defissdi @i IowatiéndoRgons bE Baia distitidPefements.
wher ei n: each of said distributor elenments has a rectangul ar transverse
cross-section; each of said open, upper end regions is of rectangul ar

configuratiop; s . .S A| I L:hu l, h inclined
floor el errenjtp's %gg}”gﬁ%&%{‘?@k’%&%&g{ {%lnga a%’yhggeélg ggﬁgﬁ%‘rﬁg ﬁ%”%%&}q%}ﬁ%“%
provi de two apmeises opergppshapedgions bf sdid diaiator ehintertd.qui d and a

rectangul ar partition extendi ng between said two wedge shaped weirs to

define said pair of said channels.
5. The liquid redistribution system of claim 4 wherein each of said distributor elements

have a pair of said open, upper end regions, a pair of arrays of said openings, and a pair

of said channels.

6. The liquid redistribution system of claim 5, wherein:

each of said distributor elements has a rectangular transverse cross-section;

each of said open, upper end regions is of rectangular configuration; and

each of said distributor elements has two inclined floor elements located directly beneath
said open, upper end regions to provide two opposed wedge-shaped weirs to catch said

liquid and a rectangular partition extending between said two wedge shaped weirs to

define said pair of said channels.



