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In certain chemical processing schemes, it is desirable for chemical

reactions to take place in a reaction medium flowing in one or more

20 relatively thin sheets. In such a processing scheme, the reaction
progresses over an extended period of time while the sheets of reaction
medium are exposed to the requisite reaction conditions. This type of
process is particularly advantageous where the chemical reaction
produces a gaseous reaction by-product, and it is desirable to rapidly and

25 completely disengage such by-product from the reaction medium. For
example, if the chemical reaction producing the gaseous by-product is
reversible, failure to adequately disengage the by-product could
counteract the desired reaction. When the reaction medium flows in one

or more relatively thin sheets, the gaseous reaction by-product can rapidly

30 escape the reaction medium. Further, when the reaction medium flows in

one or more relatively thin sheets, the low hydrostatic pressure on the
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be exhi bited when reactions are executed using
relatively deep reaction nmedi ugs. Although carrying
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nore relative thin sheets Feaction nediumis In
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20 polycondensation causes the degree of polymerization of the reaction
medium to increase significantly and also produces ethylene glycol,
acetaldehyde, and water as reaction by-products. Typically, the degree of
polymerization of the reaction medium introduced into the finishing
reactor/zone is 20-60 while the degree of polymerization of the reaction
25 medium/product exiting the finishing reaction is 80-200. This increase in
the degree of polymerization of the reaction medium during finishing
causes the viscosity of the reaction medium to increase significantly. In

addition, since the polycondensation reaction associated with PET

finishing is reversible, it is desirable to disengage the ethylene glycol
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In accordance with another embodiment of the present invention,

there is provided a reactor for processing a reaction medium. The reactor

20 comprises a plurality of vertically-spaced sloped trays. At least some of

the trays include an upwardly-extending weir over which at least a portion

of the reaction medium flows in order to pass to the next tray located
immediately therebelow.

In accordance with still another embodiment of the present

25 invention, there is provided a polymerization process comprising: (a)

introducing a reaction medium into a polymerization reactor comprising a

plurality of vertically-spaced sloped trays; (b) causing the reaction

medium to flow 'downwardly in the polymerization reactor over the

vertically-spaced trays, wherein the average thickness of the reaction

30 medium flowing on the vertically-spaced trays is maintained at about 2.5



introducing a reaction nediuminto a polynerization
reactor conprising a plurality of vertically-spaced
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plurality of vertically-spaced sloped internal trays over which the reaction

medium flows as it passes downwardly through the reactor.

20 FIG. 2a is a sectional top view of the reactor taken along line 2a-2a
in FIG. 1, particularly illustrating the length-wise direction of flow of the
reaction medium on the top uni-directional tray.

FIG. 2b is a sectional top view of the reactor taken along line 2b-
2b in FIG. 1, particularly illustrating the length-wise direction of flow of

25 the reaction medium on the uni-directional tray located just below the tray
shown in FIG. 2a.

FIG. 3a is a sectional top view of the reactor taken along line 3a-3a
in FIG. 1, particularly illustrating the width-wise direction of flow of the
reaction medium on a uni-directional tray located below the length-wise

30 trays illustrated in FIGS. 2a and 2b.



FIG 2b is a sectional top view of the reactor taken
along line 2b- 2b in FIG 1, particularly illustrating
wo b@sloengt h-wi se direction of flow of the reacP¢DNS2006/041169
medi um on the uni-directional tray | ocated just bel ow
the tray shown in FIG 2a. FIGs3a is a sectional top

vi ew of the reactor takeg along line 3a-3a in FIG
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tray |ocated bel ow t he uni - dlrectlonal trays. FIG 4b
is a secti diial 4bapawseetional tapheieweelcthoreattor akalemlatomg line
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dPr ect‘ﬁb%b dFrﬁfﬁ\cj O]?arpﬁﬂarfl t@ﬂzﬁéh LF?H' Sﬁ of how of the
downveyeghiyonCRABY SO Y c*%'wnq&}ahﬁ’?tdoﬁ%lgmtgrﬁl%fbchf)ﬁ’él trough tray
| ocated just below the roof tfay shown in

FI G Sacated arst belbwrtherbof tray sharw e BIG. tdae pal r of
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phant om |1 TG 4ads 8 Ga|sEarS Bo0 Yilw 2t 5 o of Feggtvfﬂ-@lsg uni-
Si de ViiewtiBhalt tfﬂ@ysl af&mcﬂb&?ww pEHK&AT RR3nd (¥R “5” i
shown in FIG . FIG 6a is an enlargedfront vi ew of

tihe pakflG.df w dt h- VVI se uni directional trays
circunscri kﬁ& ng 1S dq ! ‘(J){gwl IoP e ?r}x%tlll—evki)s% Sﬁll d1rect1ona1 trays

shown in FIG. 5a.
FIG. 6a is an enlarged front view of the pair of width-wise uni-
directional trays circumscribed with phantom lines and labeled “6” in
20 FIG. 1.
FIG. 6b is a side view of the width-wise uni-directional trays
shown in FIG. 6a.
FIG. 7a is an enlarged front view of the pair of bi-directional trays
circumscribed with phantom lines and labeled “7” in FIG. 1.
25 FIG. 7b is a side view of the bi-directional trays shown in FIG. 7a.
FIG. 8a is an enlarged front view of the transition assembly
circumscribed with phantom lines and labeled “8” in FIG. 1.
FIG. 8b is a top view of the transition assembly shown in FIG. 8a.
FIG. 9 is a sectional front view of a reactor constructed in

30 accordance with a first alternative embodiment of the present invention,



FIG 1. FIG 6b is a side view of the w dth-w se
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tifay hexeenlpdsilisorion thatdbbyeactirdes isix kaycbaxeappeitioned side-
by-side in the reactor. A

FIG. 14 is a side view of a series of uni-directional trays

constructed in accordance with an alternative embodiment of the present

invention, particularly illustrating that a gap can be formed at the back of

20 the uni-directional trays to allow a portion of the reaction medium to

overflow the back of one tray and fall to the next lower tray.



FIG 14 is a side view of a series of uni-directional

trays constructed in accordance with an alternative
wersdsazent of the present invention, particul BCT/YS2006/041169

illustrating that a gap can be forned at the back of

the uni-directional trays to al4ow a portion of the

reaction nmediumto overflow the back of one tray and

fall to the next |ower tray.Detail ed Description of
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10: 1. [ nor mal .o tion of reactor,h 20, ve I

shet i ety AP AR wRRET. bR BicrRBRLR §8 e icfom about
posi tinm.to WBe6Eb0:3hald mdst sleferady naﬂleumgé of ot 3480 10:1.
and a lower outlet 30. Distributor 24 and tray boxes

26a, b Apeng spmagipetption if réastrs R0 sessekshelldZets m@ntaingd in a
tlet hat ..react.i.on medi um entering reactor 20

\c/i;da i nﬁuggtagtgaﬂcya‘ﬁeqlf%\Boalk)l%'war dly through distributor

24 and traydsexesheR6®, BefiRh QheufRl MeODS GRATORA: 'Rkt 30.

reactor 20 via outlet 30. Wen reactor 20 includes a

pl ur al Pisiritapton Fagndieaseloxes 304b arfi wrfi¢abliytnositpned betwsenlinlet

to divj istribute the flow of .the incom,pg. .
react | ShEEAN o R BacteR e Bl P E 2l Pyt 25
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reaction nedium |f reactor 20 were to enploy only one
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[ v of  RayRBRchig PP LRy YA fElol, 2
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FI &S r:tlzécgtionr renae(c:ltiu?rrl s%othiap %Lghd%%ytg\gi 26a,b receives and processes
substantially the same amount of the reaction medium. If reactor 20 were
20 to employ only one tray box, then the distributor would not divide the
flow of the reaction medium, but would still act to properly distribute the
reaction medium into the inlet of the tray box.
In the embodiment illustrated in FIGS. 1-8, reactor 20 includes two
substantially identical tray boxes 26a,b. The following section will
25 describe the configuration of only one tray box 26a with the
understanding that all the tray boxes 26a,b have substantially the same
configuration.
Referring to FIGS. 1 and 2a, tray box 26a includes a plurality of

upright sidewalls 27a,b,c,d which define a generally rectangular internal

30 space. Tray box 26a also includes a plurality of vertically-spaced sloped



substantially identical tray boxes 26a,b. The

follow ng section will describe the configuration of
womiog/0ene7 t ray box 26a with the understandi ng PCEHUSHD6/041169

the tray boxes 26a,b have substantially the sane

configuration. Referring to FLE. 1 and 2a, tray box
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ti r t. LN reactor 2
W rDpie M el A B bRt ot ay o

i n r eactommadate theatepasing atiseositeof Mme reasion nadie®asiit flows
of the reaction nediumas it flows downwardly over the
t r ays GORBPSFYY AYefaitaYto FIG 1, it is preferred for

tray box 2 ' . VS WM i of .
confi gur at ?\g%ggnﬁ%gg goglilit%ﬁf gttl%/\%ltr?ge c()l %gfrgfnk% 2? i tc?v\],nglfude
t he r éagt with diffdientieddfRuettione ugdior sliafteticai!ty optifse 16 of
2§a includes a pluraljty of uni-directional trays 32
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her el 3 ag Y - di I " § . .
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f1 ow A¢. i Astused thesgin,bibee tatm t“hei-dretidhalotayf nidaad at 4y that
flows only.in one direction. used herein, the term

I As_u
bi - dFI0BEY AR eagireqtanie that fluig Haveinesndhedray horyis the
di 1 eClieQRForS 8f that tray flows only in one direction. As used herein, the

20 term “bi-directional tray” means a tray that slopes in two directions so
that fluid flowing in the tray box at the elevation of that tray flows in two
directions. In a preferred embodiment of the present invention, at least a
portion of the uni-directional trays 32 are located above at least a portion
of the bi-directional trays 34. Most preferably, all of the uni-directional

25 trays 32 are located above all of the bi-directional trays 34. Preferably,
tray box 26a includes at least about 5 uni-directional trays, more
preferably at least about 10 uni-directional trays, and most preferably in
the range of from 15 to 50 uni-directional trays. Preferably, tray box 26a
includes at least about 5 bi-directional trays, more preferably at least

30 about 10 bi-directional trays, and most preferably in the range of from 15
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that tray flows in two directions. In a preferred
weedsdotrent of the present invention, at | eastPEI/US2006/041169

portion of the uni-directional trays 32 are | ocated
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20 opedlopedyrsyA0gbdrarsldpddMnsgenerally opposite directions so that the

reaction medium is forced to flow back and forth over length-wise sloped
trays 40 as it progresses downwardly in reactor 20. As illustrated in
FIGS. 2 and 5, each length-wise sloped tray 40 includes a substantially
flat, substantially rectangular main member 44 and a weir 46. In the
25 embodiment illustrated in FIGS. 1-6, three sides of main member 44 are
preferably coupled to and sealed along three of the four sidewalls 27 of
the tray box 26a, while a gap 47 (FIG. 2a,b and 5b) is formed between the
fourth side of main member 44 and the remaining sidewall 27 of tray box
26a. Gap 47 provides a passageway though which the reaction medium

30 can fall downwardly onto the next lower length-wise sloped tray 40.



sl oped trays 42 are substantially perpendicular to one
another. As illustrated in FIGS. 1, 2, and 5,
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the w gg ri1lluos]1c:1rated in FIG. 5a, a plurality of relatively small weir openings 48

20 are preferably formed near the bottom of weir 46, adjacent main member

44. Weir openings 48 permit a relatively small quantity of reaction

medium to flow therethrough during normal operation of reactor 20.

During shutdown of reactor 20, weir openings 48 allow substantially all

of the reaction medium to be drained off of trays 40, so that a pool of the

25 reaction medium does not remain trapped behind weir 46 when reactor 20
is shut down.

As illustrated in FIGS. 1, 3, and 6, vertically adjacent width-wise

sloped trays 42a,b are sloped in generally opposite directions so that a

reaction medium is forced to flow back and forth over width-wise sloped

30 trays 42 as it progresses downwardly in reactor 20. As illustrated in
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downward slope of the uppermost one of the width-wise sloped trays 42,
20 more preferably at least about 2 degrees greater than the downward slope
of the uppermost one of the width-wise sloped trays 42, and most
preferably in the range of from 4 to 10 degrees greater than the downward

slopé of the uppermost one of the width-wise sloped trays 42.
Referring again to FIGS. 3 and 6, main member 50 preferably has
25 substantially no openings therein so that all liquid flowing on tray 42
must pass over/through weir 52 in order to leave tray 42. Main member
50 presents a generally upwardly-facing upper surface. Weir 52 extends
upwardly from the upper surface of main member 50 proximate the
lowest elevation of main member 50. Preferably, weir 52 is spaced from

30 the terminal edge of main member 50 by a distance of less than about 6



downward slope in the range of fromabout 0.5 to about
10 degrees from horizontal, nost preferably in the

wo angeeb7 from 1 to 4 degrees from hori zont al . PCT/US2006/041169
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from3 to 12 inches. As illustrated in FIG 6b,

pl ur aldauippsel With s wigi ynosprareferpbly abfrash ﬁ%}é’e‘o“i?n&!%é the uni-
e Rt a7 AT et
08l | 66 percent of the uni-directional trays 32 are equipped with a weir.

The weir can help provide more residence time in the inventive
reactor than in conventional designs, while requiring equivalent or less
reactor volume, trays, and/or metal surfaces. Further, the weirs can help
provide a thicker sheet of reaction medium on the trays than conventional

25 PET finisher designs. Also, it should be noted that the embodiments
described herein advantageously provide thinner sheets of reaction
medium falling downwardly from tray to tray and thicker sheets of
reaction medium on the trays.

As illustrated in FIGS. 1, 4, and 7, bi-directional trays 34 are
30 coupled to and extend between sidewalls 27b,d of box tray 26a. Bi-



quantity of reaction nediumto flow therethrough
during normal operation of reactor 20. During shutdown
wobomseesdr 20, weir openings 54 all ow subst anPCEIUB3006/041169
all of the reaction nmediumto be drained off of trays
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medi um f aReferging avaminker BIGB. fdbawdt Teagachdbitdirgptigng] trough tray

thic sheets of r.e ' ' g
11 ustatBaden fiedf 4 o dREh, D A R, coc8
34 arc%u?lébl b &8l d teR tedich getvanily hehwesidewsllozTed bs 27 box 26a.

of box tray 26a. Bidirectional trays 34 include
14l t erFravgihgnerobérst ¥mGSE cou¥ergh dowards, Qﬁetqngggerﬁbthexsextend

oo BB, A R re0e Loyt omed
di vi desgweaiherlober aathifalpdies of trowgnuenibess 66,68i rgpp 70 is
roof menpbers 58,60 extending in generally opposite .
di r ecRithesntY bR iecalliot s eBragishreiupt Rt msguunkaying
msnbe(gﬁc, tr§1§gh6gqembers 66,68 to remain separate as they fall through gap 70
20 to the next lower roof tray 34a. The separate portions of the reaction
medium that flow on trough members 66,68 fall downwardly through gap
70 on opposite sides of the dividing member 56 of the next lower roof
tray 34a.
In a preferred embodiment of the present invention, the slope of
25 the bi-directional trays 34 increase downwardly in reactor 20. Preferably,
the uppermost one of the bi-directional trays 34 has a downward slope in
the range of from about 0.5 to about 10 degrees from horizontal, most
preferably in the range of from 1 to 4 degrees from horizontal.
Preferably, the lowermost one of the bi-directional trays 42 has a

30 downward slope in the range of from about 5 to about 40 degrees from



di verge from one another as they extend downwardly and
outwardly from di vider nenber 56. A first gap 62 is

w0 ooosmel2bet ween the term nal edge of roof nenbeCT/BS20861041169
sidewal | 27a. A second gap 64 is fornmed between the
term nal edge of roof nenber 6f.and sidewall 27c. The

or der BODZ AL TR HHEOT Budic TBhewPT SO LA 20r Gurgres fom
tray ?h%pigoxﬁgf ePfe'f&le??ﬂiet Svtviand s@)?e JMGhe/ BowdaoBt one of the

bi -directronal trough tray 34b inclfudes a pair of
downwai-dlingcisdrepi teayst B4 uighatmisaste ekbo6 62 6&egrersp Beagterothandthe
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edges uppetmaent ghe odthe bsdaectivaal @ 70 and megt frefeeably yn the
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p 70 _on O Site.si i Vi di
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g_rrbg_dl ﬂ@o?tomﬁ?ﬂdiﬁecﬁbﬁ%emysi 3 endoubile shbe fdwpm bi-dirémional
i-dire t 4 i '
20, " prigier 41 yTreERHoD ppEPRES {1 dh@oup et ad extends befieen
bi -dir ' t i, ardQuaue i
range sg&\#éri%?nbgbdoﬁttyéﬁoto é\glg)ut 10 gﬁ’;ﬁggz&fl‘%dg“n‘}ég% vPper
hor i zodik@ibutie®bin 16 afds kiwey distritivtienteydid. dDisfritariaon bim 76 is

4 degrees from horjzontal. Preferabl t he | ower nost ,
Gie of REFDIBIOTHBHE] Bifarcagton, anefbim o Qg mmost un-

sl ope P idGal #3982 Uhndl pAMurPRULtion fedRbO Hito %fod%ﬁ%%ﬁﬁﬁally

fromhori zontal, “nost preferably in the range o rom
10 to &matlggrtess. f r Ghehove zamehiportRmef of atshgtiont hpedium are
dovmm(riigchsajrge%efrgrfn t Q Eo’!tc?r\rl\l%rfﬁ‘ljs%gbu o5 b(i)ri 7& rc]nelto separate diverging
sections 80a,b of distribution tray 78. In the same manner, subsequent
20 splits in the flow exiting from downstream bi-directional trays is possible
using similar distribution boxes. In this manner, multiple bi-directional
pathways can be created if required by viscosity, flowrate, and liquid
depth targets.
Distribution bin 76 includes a pair of sloping sidewalls 82a,b
25 which converge downwardly towards one another. A divider line 84 is
defined at the location where sidewalls 82a,b join one another. A
plurality of first openings 86a are defined in sidewall 82a proximate
divider line 84. A plurality of second openings 86b are defined in

sidewall 82b proximate divider line 84. Preferably, transition member 78

30 includes a total of at least about 10 openings 86a,b. As best illustrated in
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Referring now to FIGS. 9 and 10, a first alternative reactor design

20 is illustrated. Alternative reactor 100 includes only a single tray box 102.

This design has the advantage of not needing to split the feed equally'

among multiple tray boxes. Thus, the construction of distributor 104 is

simplified. Also, the total number of trays, distribution of different types

of trays, number or weirs, location of weirs, and slope trays in reactor 100

25 are different than that of reactor 20 (FIGS 1-8). These differences

illustrate that it may be desirable to vary the design of the reactor to meet

the particular requirements of the process within which it is implemented.

However, all designs disclosed herein are within the ambit of the present

invention.
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20 reaction medium 408, it is preferred for the gap 402 between the back 404
of the trays 400 and the nearest sidewall 406 to have an average width of
at least about 1 inch, more preferably in the range of from about 1.5 to
about 12 inches, and most preferably in the range of from 2 to 8 inches.

In the embodiment illustrated in FIG. 14, it is preferred for the

25 back 404 of each uni-directional tray 400 to include a rounded lower edge
410 that permits the overflowing reaction medium 408 to “cling” to the
upper tray 400 until it is positioned over at least a portion of the next
lowest tray 400. Once positioned over the next lowest tray 400, the
reaction medium 408 falls from the upper tray 400 to the lower tray 400,

30 where it is recombined with the portion of the reaction medium 408 that



illustrate that it may be desirable to vary the design
of the reactor to neet the particular requirenents of
W0 b@speéess wWithin which it is inplenmented. HUEUS2006/041169
all designs disclosed herein are within the anmbit of
t he present I nventi on. Referringynow to FIGS. 11 and

12, a nd al ternat.ive rea nis

11 us tedooveh hEnraing e aicopt SSouime el fdkgnto the
tray @@%&StrQQ%f@Ob B ofdef & Al tH@WvéﬁloWu? rdastiof nid¥if to
alternative Teactor design is illustrat Al ternative

r eact @hngo@ thenepped dsy AR untihpositimesl @02 thdvwerdesyi 409, it is

has the t age of in re a W t.hi.n the

ot PERTEE B8 oBlinded 180 e AIRB Eud b ocbBEa gravs 400
can beo hewkis ednineh eadibef di@vatin@ Jfldblead?] irh, more preferably
alternative uni-directional tray design is

i | | ust® ghecgngaré fiom abpuf dSttoabait 1% iaphes; 0od imast sreferelely in

in FI r dhose illustrated in FIGS. 5
and 6%%113?1‘%%?@&? .°S%t“e°§ to provide a gap 402 between

t he back 4u4sh@ﬁ1deaechbel Abtedith&ahe emdbdiniay idifracddntHIg. 14
nearest sidewal | 406 of the tray box. It should be

under SEUYRYSt Hatdisscionall iravso 800, sithqvbtweies- o Ws tht tqrpénal
§§ay mggges"%tghftths 1l &40 ﬂrﬁ%ﬁ&fuﬁﬁﬁ? Gl4af€ ﬁeﬁﬁ@t@f%} edge of

S| de can be’t he anot her tra
t he wahd substahtielly Saicein mesissel4.14 A thd ﬂrm;&st40@t exthdr rthaal B the

14, this gap 402 between the back 404 of eac
and t NBPHesfee ol agv b wHPIeYdsit i FoRirmpla grﬂt“i‘téa Erci%r@rﬁ)ow

proce u Og f
o T e r Py a0 el AT T T Sk eyt fop sk P 8ifs B ne
tray 40frs. I n order to provide a suff|C| ently large
enrn fo assage.of the. oyxerfl ow n eact on_nedi um
"0 | oRareriRieare s TN e b Bahl S hukey
404 ofof Hﬁ‘t@ex%ﬁ%c&@& aﬂfésé %c%@@ﬁ&%t%t@@r%héefﬂqg pr&tesses

have an average w dth of | east about 1 °7inch, nore

pr ef erveisiry itiin admta@ngeefootmxnmni rbctians 1o Sakeoplatsaintrelatively

gnfﬂgﬁlgigas%getrsr%%t xgac%logrrggcité{m utr{l]r%r, rtﬁé]s%eregcftorfs fage dgs1gned to
accommodate the situation where the viscosity of the reaction medium

20 increases during processing. In a preferred embodiment of the present
invention, the dynamic viscosity (measured in poise) of the reaction
medium exiting the reactor is at least about 50 percent greater than the
dynamic viscosity of the reaction medium entering the reactor, more
preferably at least about 250 percent greater than the dynamic viscosity of

25 the reaction medium entering the reactor, and most preferably at least
1,000 percent greater than the dynamic viscosity of the reaction medium
entering the reactor. Preferably, the reactor(s) described above are
polymerization reactors employed to process a reaction medium

undergoing polymerization.



In the enbodinent illustrated in FIG 14, it is
preferred for the back 404 of each uni-directional

WO e@p/06267 t 0 i ncl ude a rounded | ower edge 410 PEEUS2006/041169
permts the overfl ow ng reaction nedium408 to "cling"
to the upper tray 400 until itigs positioned over at
| east a pontion_of e next l.owest tray 400. . Once )
posi ti oned Igvaepaﬁﬁgfaﬂgxgreﬁmaro?e'sgfyﬁl&orﬁ?ctf%és PERlyeEdfn 2
medi unpréBéksf Al prolitoinlt petystppletie tteRphthid QPEME | BVRGch
tray 400, where it ?ggrgtg}én‘g?n_ed vvi?h t he gort?on of *
t he r deessenthawenclinn s08liuh gnterisgdle pactor preferabbyniasal degree

edge 4 t. 4 onto t ower a
7000 19 nSHipmbliEadtoRREIR) b e £Be BP droPh LAY to0H ol cphore
t 6 clipeferably ethenpege 6F fymABOuilBH fol abpas 60, PAatoRd esferably

the lowey tray g%o it is preferred for the rounded
| over 'BdRraED obrophE0 (i aiy Biedibsrrin, ‘ideasps of polymsrization

have a,m-pip i g a o) 1 .
have S DbmALARC LRl sl o Bl SdBhiy A5l
about defined @k dis; nanbermatagprpelanahhyletilat heighadgadaf by the
from2 to. 8 inc It should_al so be noted that the

es.
enbodi TR WP eigh- prethe raackip mesdium flows downwardly
ugi - di h&fishomal re%ét@bﬁ ?théqu Vet {3Q Ultea(‘,’i’ﬁiinlr Fﬂedﬂ?ﬁ' Sincg%igh%s due to

term nal edges 412 of the trays 400 ustrate
FI G Ipplygoadesshiined Pogferablye thgpeDB of theeresciinst madival éxiting the

flat main nenbe 14 of .the trays 400, rath t han by |
the ugBRTORGgE (57 aARR0I 75 PRESREL Bieaier dhar Biso BPetip g iatetion
t hat tm@dibﬁc&ﬁ&ﬁg {HeQuad6sS hithe ?Hf&ﬁsry%ﬁﬁe 'rﬂlg%lo@frc;lrﬁ about
is also suitable Tor use with trays having weirs. The

react oY0sta labewft $GQ edrdent Ete@Sr than thec BIP bé tenpeasyien medium
variety.of .different processes.. These reactors are
dar i ity asede P BieaE BERER RS ranE ot Mo 30% 400
advantRgeay grdadr tRAEHLCEP of ¢S Edabtiléhn hiedhudk enieEas Shd factor.
relatively thin sheets of a reaction nedium Further,

t hese Rrefeatdy.dhareaction mgdiun exiting hemenciar bat hBP in the range
ncr osdb R 7505 b RCRR bt pratefur BF sy SEaor ot ot
of t hed(pwebent 180, and most preferably in the range of from 105 to 165.

20 In a preferred embodiment of the present invention, the reaction
conditions in the reactor are maintained at a temperature in the range of
from about 250 to about 325°C and a pressure in the range of from about
0.1 to about 4 torr, more preferably at a temperature in the range of from
about 270 to about 310°C and a pressure in the range of from about 0.2 to

25 about 2 torr, and most preferably at a temperature in the range of from
275 to 295°C and a pressure in the range of from 0.3 to about 1.5 torr.
The mean residence time of the reaction medium in the reactor is
preferably in the range of from about 0.25 to about 5 hours, most

preferably in the range of from 0.5 to 2.5 hours.



i nvention, the dynam c viscosity (nmeasured in poise)

of the reaction nediumexiting the reactor is at | east
W@b@a6®e7 per cent greater than the dynam c vi SBOFUS3006641169

the reaction nediumentering the reactor, nore

preferably at |east about 250-percent greater than the

dynam c VI iumenterin h

Fenctor, anderestortonRatA et A ARRE R et o Fros.

gr eat el 14 lmaplrefdlreblgtwmmbd:e W ﬁxaﬁﬁalh)an@fvefdge depﬂpbf R reaction

medi um eptering th ctor. Preferably

react 6??‘@‘)‘“10(@’3@‘16 tH’é’& @6\}%&55?]%0%81 %/iﬂ@hP% él‘lq)sé prefeeblioinsthe
enpl oygghe &F IR B85 3 2andRact i on medi um under goi ng
polymerization.In a particularly preferred process,

t he react ofhe dneampirsyott that forpalbowseridad ramsea hrovided herein,

Proe TR LTRE shELFE O 8 B cerbont e Pemmsneb e ot
has a Fdeegxasplefa REhWIR ikZleid?10 (tplf Q)O hﬁ {greﬁép &ﬁn% and/or

fromabout 20 to about 75, nore prefera
r ange 1&% thamA9Gb dilus, 3% range af it topN0 prostided stipport for a claim

r ef en t from.40 to
ﬁer ei r%ﬁmt%leigl r%g gp &ter%g%yhﬁ wihqut heunper gﬁﬁ‘dﬁsn%gﬁgn limitation
punberof duse lﬂ@@lel(HEGﬁﬁlﬁnﬁfthd)wW%hﬂ@t h@weuv&g'tﬁél 1% 10 to 100

defi ned as the nunber-average pol yner nol ecul ar wer ght
di vi déFgsWithotleprpsr an\ﬂQWWOEn ar wei ght. As the

reacti on t hrough.the reacto

t he DP of n?ﬁéeﬂl[rygééé | oansdbrre | Ssr(r:\r gaélgwﬂfbé’aftg}u ar refefence
pol ycongefiaadd anbodirheyr tbleyf, H@Wl@%e%d%ﬁ@odc?ﬁa‘éﬁ Y Rhtions
medi um dp%&éng the reactor is at | east about 25

per ceft figatiqm, gan theectfpotest within rthecpiténamddcopn of the
@pterhrg,gnﬁ&g reactor, nore preferably in the range of
fromabout 50 to about 500 percent greater than the DP
of the reaction nediumentering the reactor, and nost
preferably in the range of from80 to 400 percent
greater than the DP of the reaction nedium entering

the reactor. Preferably, the reaction nedium exiting
the reactor has a DP in the range of fromabout 75 to
about 200, nore preferably in the range of from about



90 to about 180, and nost preferably in the range of

from 105 to 165. In a preferred enbodi nent of the
w@r@smai26T nventi on, the reaction conditions i NPCTES2006/041169

reactor are maintained at a tenperature in the range

of from about 250 to about 3256pand a pressure in the

range oLt yout 4 torr, nore

prefer%@@@?@ﬁ@%@eﬁ?n the range of from about

270 to about 3100C and a pressure in the range of from

about 0.2 to about 2 torr, and nost preferably at a
t enper at ur d.i n Aheeagtengempfisingo m mslityoo 9&Gcalhytspaced uni-

pressur.e i.n the range of from0 3 to about 1.5 torr. .
The el AfRed Fayhand P RanaSlc T BF rewAgsH PRtdpgional
rsact ofloped @hRS eviddéit 1he difiR bRRGE Afi-difeeb@NOtdysOindRoases
to about 5 hours, nost preferably in the range of from
0.5 t dlowmvasdiyr s. The reactor configuration described
above with reference to FIGS. 1-14 is preferably
operable to maintain an average depth of the reaction
medi um on the t Thy sreadtofitofl €lah Bbokereid. the BRPESof BRI bi-
preferabl%/_ in the range of from3 to 12 inches. The
i nvent@restipral &ayhicreages dawovasdlyy i cal ranges provi ded
hgrein, the upper and |ower ends of the ranges can be
i ndependent of one another. For exanple, a nuneri cal
range of 10.to ThOrewewnsf gladatiewhdrbiarat ldsteapdioion lofssid uni-
than 100. - Thys, a range of 10 tq 100 provi des support,
for a Gresfignalis ate BRAsS agoveatdeast pRRrtan qﬁ/ﬁatfibh irgqgignal
upper tpé%}gnd), aclaimlimtation of |ess than 100
(wi thout” the | ower bound), as well as the full 10 to
100 range (with both upper and | ower bounds). The
i nvention has been described in detail with particular
nef erence o pr hereetbrenbadinrantvierelietl @ff, sabditinMdikdctional
be understood that variatjons and nodification can be
ef f ect®&YSw¢ lersfed AroveAll o saidhbi-direspenad frayhe
i nvention. THAT VHICH IS CLAIMED I S: 1. A reactor
conprising: a plurality of vertically-spaced uni

5. The reactor of claim 1 wherein adjacent ones of said uni-

directional trays slope in opposite directions.

20
6. The reactor of claim 1 wherein said bi-directional trays
include alternating roof and trough trays, wherein said roof trays include a
pair of downwardly-diverging roof members, wherein said trough trays
include a pair of downwardly-converging trough members.
25

7. The reactor of claim 1 wherein said plurality of umi-
directional trays includes an upper group of uni-directional trays sloping
back and forth in a first direction and a lower group of uni-directional
trays sloping back and forth in a second direction, wherein said first and

30 second directions are substantially perpendicular to one another.



directional sloped trays and a plurality of

vertical ly-spaced bi-directional sloped trays, wherein
wo b@ssbpe of said uni-directional trays increrSEES2006/041169

downwardly. 2. The reactor of claim1l wherein the

sl ope of said bi directional {Zlays increases

downwardly. 3. The reactor of claim1l wherein at | east

a portion of said uni directional trays are | ocated

above at |@ast Bhgmatiopsf Okinsdiwhdrendit&st 1@ padcedt! sl the

4. The reactor of claim1 wherein all of said

uni - ditfa¥e in eHd reactospee wrigdirestonal drayp 69 alepstol0 peagest of all

bi - di j o4l T t of claiml

mhere?ﬁ§ggﬁgggﬁﬁr%%%§%%?béal%ﬁﬁﬁgippﬁéctional trays

s$ope in opposite directions. 6. The reactor of claim

1 wherein gaid hi-directional trays include : ) )

al ternati ng' r oofheaﬁﬁachroﬁfgﬁ?atlma}sﬁ”ﬁﬂ?é‘f &he, slopegof said uni-

trays g6 d [ :

rempora A LBy Tuler b SR EpOLY2 HUREE kit glope of

downwaaid|bj-derenti@r gaysgratieobig bt leestiabow.4 dJegréklse r eact or

of claiml1l wherein said plurality of uni directiona

trays includes an upper group of uni-directional trays

$6 opi ng bagh. anthd &akldridt Aaibd 1SWhElei6dill Ahi ddcBonal trays

| ower group of uni-directional trays sl oping back and

f ort hinglude 8eubstantthllyetati main mwiember presentthy & rptvaadig-facing

second, di rectjons are substantiall erpendi cular to

one. a RSP ouel=80n 588 CmBino Fieiber avinel SURERBIY ok | dpduines

10 periggsih, of all the trays in said reactor are

uni -directional trays and at |east 10 percent of al

the trays in said reactor are bi-directional trays. 9.

The reactor,of claim.l erein, the sl.ope,of said.uni .
%i? recti onaFl't r a@%e Farforg PJ:;IFH& 1(? 8@5{““%85 lpsta &8&%"&%? said
wher eiufii-tiftectihaPaapf ithidd Diwedi EQGleP o khidYBaMafef®eP¥nd

at | east about 4 degrees. )
extending upwardly from said upwardly-facing sloped surface.

12.  The reactor of claim 11 wherein said weir has a height of at

20 least about 2.5 inches.

13.  The reactor of claim 11 wherein at least 10 percent of all of
said uni-directional trays are equipped with said weirs, wherein said weirs
have a height in the range of from 3 to 12 inches.

25

14.  The reactor of claim 1 wherein said reactor includes a
transition member disposed below said uni-directional trays and above
said bi-directional trays, wherein said transition member defines a
dividing line, a first group of openings located on one side of said

30 dividing line, and a second group of openings located on the other side of



10. The reactor of claim1 wherein said

uni -directional trays include a substantially fl at
worados/oeesber presenting a upwardl y-faci ng sl opedI/UuS2006/041169

surface, said main nmenber having substantially no

openi ngs ther ei n. 11. The reacpgpr of claim 10 wherein

at | east on 0 uni - di.recti onal a .

el e, Tykfhg (887 her e S fkih SheniEh AT by said first
ext endiBap 'é@‘&?éﬁjihgs fy amseaiislydwaniieyasd e icifhutdtRBfpen area
sur f ace. he reactor of claim 11 wherein said weir
has a dedingfhbyspidgecorsbgoupbbepenngs. i nches. 13. The
reactor of claim 1l wherein at |east 10 percent of all

of said uni-directional trays are equipped with said

wgi rs, wherigin Sakded@or of ktni@ 84 Rehegbih daid thasitian gBember
of from3 to 12 inches. 14. The reactor of claim1l

wher ei HCWdey araitc b Ao VAW PiddiEsony erging g7alls dhainegrysrge towards

di sposgeh Bk %ﬁledw}tﬁgfeug L4i& Fhional sek&ga/ s aﬁgio?ik?)gﬁx%ngs are

sai d bi-directronal rays, wherein sa

menberlodebd pesimadithe totgn bf swd dewhwasity-gomuepging walls.
openi ngs | ocated on one side of said dividing |line,
and a second group of openings |ocated on the other

sigde of sai q¢di VirgiNgadibnGs cl‘M}ﬁrle'v!;}%etraﬁ A U8R Al p Ao RERaid

area defined by said first group of openings is
subst antiidatectiondi drayapecsas & beckcandiandta teemopk endrvezerein said

def i ned ai d rou en
et drechng e £ B e e REILE QPR I said vmi-
| ] UiecRoRBlEny @l ORI A0SR o Hback end

converge towards said dividing I'l ne, wherein said
first tanshidéemmdalgewl;psghatinogeh |rcagmradﬁine@@ab@dc gap located

Wl o g enlid Pebi P oo & e ep ARt ROATen R ogpinal

porti oghgof said uni- dlrectlonal trays present a back
end and a term nal end, wherein said back and termnm na
ends are | ocated on generally opposite ends of said

uni . . : .
17. A reactor for processing a reaction medium, said reactor

comprising: a plurality of vertically-spaced sloped trays, wherein at least
20 some of said trays include an upwardly-extending weir over which at least
a portion of said reaction medium flows in order to pass to the next tray

located immediately therebelow.

18.  The reactor of claim 17 wherein said weir has a height of at

25 least about 2.5 inches.

19.  The reactor of claim 17 wherein said weir has a height in

the range of from 3 to 12 inches.



directional trays, wherein said tray slopes downwardly

fromsaid back end to said term nal end, wherein said
wo easpenedefi nes a back gap | ocated adj acent sBCTHURHO&K041169

end and a term nal gap | ocated adjacent said termna

end. 17. A reactor for processimg a reaction medi um

sai d react co ri SI a

verti cal | ygépac ope&ff 2{925 %%%/”él Llegft eggrtce%t ﬁéﬂl of

of Sam&dﬁﬁ@MSEeé@ﬂ@#%ﬂﬁﬁﬂlgﬂ@akd|y extendi ng weir over

which at |east a portion of said reaction nmediumflows

in order to pass to the next tray | ocated |rmed| ately

t her ebel ow t @r I e sai

wei r has a e| gﬁ%[gerl';&ﬁ?lcIoga%1 lfrI};lglout il%nl nc érgyslg!‘k%de a

The r photloty affundldiiectidnal whyt ei n sai d weir has a hei ght

in the range of from3 to 12 inches. 20. The reactor of

claim17 wherein at |east 10 percent of all of said

trays are ui [ }

claim17 vvggr e?ﬁﬁggl gwt}roz%aq?l\rl@ ﬁgeélg%ar pd}Eur g]’i %ﬁ8§ 8{3&?& uni

uni - didirectiormh &byt slapsin GPosikhdiractanst or of cl ai m 21

wherei n adj acent ones of said uni directional trays

sl ope in opposite directions. 23. The reactor of claim

2@ whereinpghe '?h@ggac@(‘;r SRicthiMm2 %He?&ﬁ'tﬁ@aéloéﬁf %Y%ald uni-

i ncreases downwardly. 24. The reactor of clai

wher eidirestatmdl trags/ mcraas¢suddevnavapdlyr al i ty of

bi-directional trays. 25. The reactor of claim 24

wherein said bi-directional trays include alternating

roof and tpoUghThE a¥setoMRET Ghit A HeRGh $did@YiSaysNElUAR a
a pair _of downwardly-diverging roof nmenbers, wherein

sai d phweldly afbidirerienalgreys pair of
qunmardly conver gi ng trough nenbers.

25.  The reactor of claim 24 wherein said bi-directional trays
include alternating roof and trough trays, wherein said roof trays include a
pair of downwardly-diverging roof members, wherein said trough trays

include a pair of downwardly-converging trough members.

20
26. The reactor of claim 25 wherein the slope of said bi-
directional trays increases downwardly.
27.  The reactor of claim 24 wherein said bi-directional trays are
25 located below said uni-directional trays.

28.  The reactor of claim 24 wherein said reactor includes at
least 5 of said uni-directional trays and at least 5 of said bi-directional
trays.

30



26. The reactor of claim25 wherein the slope of said
bi directional trays increases downwardly. 27. The

w0 e@svenedf claim 24 wherein said bi-directi oneCT/USBAYE041169
are | ocated below said uni-directional trays. 28. The
reactor of claim 24 wherein sap4l-reactor includes at

| east 5 of ,gaid L=directijonal-trays. a at | 5 .
of sai d bi 2 ir e’c[:#?g%agk&to?{a%%ﬂ’zy’ Wﬁée/relpeagglfe%%t aoﬁoa}?:i#%io%sald
17, whesmednirgts pressit aabiuds End) Wwitdreifi adatll ShaoP Sldbper dnwardly

present a back end, wherein said trays sl ope
downweFan paid, bagk S8l do isaidkveingviesein spid spapter dgfegsed hack gap

sai d rlsga%%cg dehk 883 tacP @1%(, WARPeih OF fa§Ch é‘g%t%ﬁed}{sa?ﬂje%ction

back end, rein at least 'a portion of reactio
medi urmédiomsiloveoves anid Haak kend ol dowinwardiyneiroligh datd batgheap
sai d hack,gap in order to ss to the next tra

ocat 68 AP b i et BBB[aSRiod SPmeAAN JHEFISANI on
process conprising: (a) introducing a reaction nmedi"um
into a polynerization reactor conprising a plurality

of verti caBPy- spapelynsirizpich tpreoess cobiprisougsi(ay is@odicing a
reaction nedi um to. flow ovvnvva{.dl %@:DF said .. .

pol ymeFTZeRi BRI PRACID A POPEReTEAH 9 CQPIRFSYgaf @Yrality of
tipays,veritanoispaddassicheariAgs, bhtakBesSHi®leRBbl he@et RN flow
medi um fl owing on said vértically-spaced trays is

mai nt alomauvaadlyaimosaid polyreridation geacherr everasaid (veytically-spaced

wi t hdr.awi ng, sai d.reaction .nmedi um-from said . .

pol y sy Pt s &ereC fiehisen of pid fragal mydium flowing on
pol y meshjdzadrdi Ml y (PR eOfrayab thaliRAfiéd SLbERED. Y Thotes REHBM and
fromsaid tgol yheri zation reactor is at |east about 25

per cerle) gitbdraging aid reamtiopmerdiumafiei rseiscpolymenigatiamyeactor,
Ilgt r o%e?gi{ll H’lteodes aéed ot o'(%fyrrrg{:rllzza?itolgg(bvg?:? its%{d' ﬁ%%g%% :}gfédéum

pol ynmeri zati on process crarm t

t hi ckneiglsdrafm Sedrd shidagdli@eriraidh eadibro d1dex0 abaiitd 5 Fercent
vertical l yspaced trays |s maintained in the range o .
fr om Breaer shanndee PP of said reaction medium introduced into said

polymerization reactor.

20 31. The polymerization process of claim 30 wherein the
average thickness of said reaction medium flowing on said vertically-

spaced trays is maintained in the range of from 3 to 12 inches.

32.  The polymerization process of claim 30 wherein the DP of
25 said reaction medium introduced into said polymerization reactor is in the

range of from about 20 to about 75.

33.  The polymerization process of claim 30 wherein said
reaction medium withdrawn from said polymerization reactor comprises

30 polyethylene terephthalate (PET).



32. The polynerization process of claim30 wherein the

DP of said reaction nediumintroduced into said
w@odogmen2szati on reactor is in the range of froPCHDS2006/041169

20 to about 75. 33. The polynerization process of

claim 30 wherein said reacti apsnmedi um wi t hdrawn from

sai d polynerization reactor conprises polyethyl ene

terepht hal ate (PET).34. The pol ynerizati on process of

claim 30 Wher eithes 2bl§rnid?iﬁﬁﬁ¢rpl”prﬂ@é§b UG icEaifiBi30t aitRfsn adaid

a tenperature in the range of from about 250 to about

325C zeadtion praskwnrie mﬁntamedr ang éemperamlmib@ntralageiot" drom

about zatl on.react or

ol yrfrd 260 4 B o T Pl B iR O poR a1 o
sone @lf)ouialtdrrtlﬁ@M&pb%ﬁdﬂﬁ&tl@ﬂté&l@mf dl y-ext endi ng weir
over which at least a portion of said reaction nedi um
flows in order to pass to the next tray | ocated

i medi at el b | ¥

of claim3 \Nhgf;hgl ﬁ&lgl\ﬂegg’aﬁlo glg)cps@ in?[?cd g&{he 119%?51§ast
about séméof suihasys idcludd be upwhmextzadmg v et @\&:@Sﬂl@f at least

claim 35 wherein at | east 10 percent of all of said
tray sapog 1cg)q9ﬁe ﬁﬁ%beaﬁl?rhmgg}w WS 1n ggderfp pass to t%e next tray

RP Y MBS dafedtih B uraP{{tag%e? un| owl aim 30 wherein said trays

I ncl ude a directional trays. 39. The
pol yneri zatl on process of claim38 wherein adjacent

ones of s directi.onal tra pposi t. .
i recti onodt. 40 thrmegarLRR APRh ob cBRBeLS uhRRR pril geei
wher epgg 5H&g§ﬂ&%@le‘a§t oLk Yrctdsrectional trays

i ncreases downwardly. 41. The pol ynerizati on process

of claim 38 wherein sald trays include a plurality of

ai m 4.1 Bhhor Ay RRHezal0f SPGREHT Bhelhrt PR e R St 10

al ter Batckmg)fragqff s@Qdralys aHOuigRY WithaR! Rk, sai d

38.  The polymerization process of claim 30 wherein said trays

include a plurality of uni-directional trays.
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39.  The polymerization process of claim 38 wherein adjacent
ones of said uni-directional trays slope in opposite directions.
40.  The polymerization process of claim 39 wherein the slope
25 of said uni-directional trays increases downwardly.

41.  The polymerization process of claim 38 wherein said trays

include a plurality of bi-directional trays.



roof trays include a pair of downwardly-diverging roof

menbers, wherein said trough trays include a pair of
wa@loammemai y- conver gi ng trough nmenbers. 43. ThePCT/US2006/041169

pol yneri zati on process of claim42 wherein the slope

of said bi-directional trays rnéreases downwardly. 44.

The pol ynerjzat ion Q S .. ' . ' P by

T PoTerk 0 FABEER R OB a1 VA b

uni - di diestionsladrayisr iaylade 4ferndtitg pedfyamel trawgdh By vieess said

of claim4 1 wherein said reactgor jncludes at least 5

of sai@oliryHinelide apal ofdospy apdly-diyerginggpofsmemberg; wherein

bi-dirgeti : I ' [ S

of ol oy oy, sl ngluS: o 16 R AFEELER DR ARE SBoueh

udi - dimeaibesnal trays, wherein said process further

conprises causing at least a portion of said reaction

mediumto sinmultaneously flow over two generally

opposi te_engds ofrpalyolBAGHzaA88 pPhceS@be clith 43 FREkiPHR! slope

trays. 47. The pol ynerization process of claim 46,

wher ei of sl bi-djesvéipad] ltyay ® peosis¢sedevidgardly. sai d

uni -directional trays are located at different

el evations. 48. A process conprising: (a) introducing a

rgaction megi umyhBto AR RBh (186dsk AT Qhinf 41 6RR&BM said bi-

conprising a plurality of uni-directional sloped trays

and a ¢gireatishilityaysreplocated belowoaid unitdixsedonal &pss. (b)

causing said reaction nmediumto fl ow downwardly in

said reactor over said uni directional and

bi -directi qml tmhaypelymReization Wrédeds 2y BmiBakd wherein said

reaction mediumfroma | ower section of said reactor

49. Thesapippdrsdedesfat d¢ast m ofSaichuniedirectinpalayaisaapd at least 5 of

t.hi ckness, of.. sai d _.reaction medium flow ng on said

Jgrtic%P$9P%B%§%gﬂﬁF%§s is at | east about 2.5 inches.

46.  The polymerization process of claim 30, wherein said trays
include a plurality of uni-directional trays, wherein said process further
comprises causing at least a portion of said reaction medium to

20 simultaneously flow over two generally opposite ends of at least one of

said uni-directional trays.

47. The polymerization process of claim 46, wherein said
generally opposite ends of said uni-directional trays are located at

25 different elevations.



50. The process of claim48 wherein the dynam c
viscosity of said reaction nediumwthdrawn from said

WO e@saenei s at | east about 50 percent greater PEEDNS100€041169
dynam c viscosity of said reaction nmediumintroduced
into said reactor. 51. The proeegss of claim48 wherein
the slope of said un i directional trays increases
downwardly. 52. The process of claim5 1 wherein the
sl ope of sat&d DbIA grocest comprisihg:a@d inMEdRAKES reaction medium
domnmardl . 53. The rocess of claim 48 wherein at
| east & Cb%rr PPRFA Sﬁ?tloéla‘? ¢ TGRS RIS IRt A P luralily of gipidirectional
| ocate 194210&1 I t
direct?gnal tf§§gaﬁﬁ&%h (gq%f%@%ggﬁ%?ﬂ%%%?LV%éb%ﬁ%?gfﬁMd
sdi d picaciess madulmdesﬂe‘pl dewnwerdgaiia sdi]i/\nnmtcdl yver said uni-

flown g act.i on iu two su tan ,allye

portio gPP?}r and, ’tﬁ%‘frpwanls g’?ﬁs’ r E‘i offt W g%‘ﬁfqeé%lon
over sabdiuli fréiﬂnraeﬁtwlep%hoﬁ bPYald rewetor, e process of

cl aim 48 wherein adjacent ones of said unidirectiona
trays slope in opposite directions, wherein said

bi - di recti gpal i ncl pde. al at i oof an

trough tr a?/@ \/\E&Fé{r%cegs ° EHBf‘{ 21§1§-9 e ifkpess of
ab dovwawhfehcd ol invRligh %Wlﬁ@fon%m)%ﬁlca%@ﬁa%b@ %95 Gs at least
trough trays include a pair of downwardly-convergi ng

t r ougr2boBhdErischess. The process of claim 48 wherein
said plurality of uni directional trays includes an
upper group of uni-directional trays and a | ower group

of uni-direoti omak piscRySof YARA eIsNwhéreth th%&?&xhﬁﬁb FREUSHN of
flows back and forth on _said upper group o

uni - di EcEsasHan quagrg withdsawn fEam gpidetsapion is \a,héqaeu gbout 50
Si§' d r 'to%? o ﬁ% Eﬂe Yi?nz%g]l%k f’é@&’sugr%f 'lal%nreac chon medium

| ower “group rect trays-in seco
di r ectinoduostiénteisaidsaaddorf i r st and second d| rections
are substantially perpendi cular to one anot her.

51.  The process of claim 48 wherein the slope of said uni-

directional trays increases downwardly.

20
52.  The process of claim 51 wherein the slope of said bi-
directional trays increases downwardly.
53.  The process of claim 48 wherein at least a portion of said
25 uni-directional trays are located above at least a portion of said bi-

directional trays.

54.  The process of claim 53 wherein said process includes

splitting said downwardly flowing reaction medium into two substantially



57. The process of claim48 wherein at |east 10
percent of all the trays in said reactor are

wariosgor2eTt i onal trays and at | east 10 per centP@f/U82006/041169

the trays in said reactor are bi-directional trays.

58. The process of claim48 whaéBein at | east a portion
of sai i VAT Ny
apvar drg e pp AR BRI L BB to flow over seid bi
of sai direetmatbl toaysredi um flows in order to pass to the
next tray located i medi ately therebel ow. 59. The
process of claimb58 wherein said weir has a hei ght of

at |east aboyt Zpp (BeheSsChim WRCWRELHERFaRht Ghd JP AR uni-
Eonasac

wherein the degree of polynerization sal

r act i dmeatedialtraynslopal tcepbasite dirsetichsy whetenr saig bi-diretteonal
range of fro baut 20 to aboyt 75, wherein the . 0

o r B IR e Raf 20 ToPe RV hEA Grid Tg0h ays
| east akgide ®0delot edwiivRakalivérBal ¥ MBn®brsSalfrein said
reaction medi umintroduced into said reactor. 61. The

pr ocesbough iy inclpde wipeir oif downvdrdly-genvepgingwigihmembers.

wi t hdrawn from said reactor conprises polyethyl ene
terephthalate (PET). . 62. The process of claim48

wWer ei n sai §b.r eaxtie proceRdbfildis. I8 wheétieshidt plarality of uni-
tenperature in the range of from about 250 to about
325C afiedioprllays clusdes ha yppeyerayp ¢f enirditsstiond . trays and a

about ﬁwile Irgrr%l.g)noisﬂigdife%ﬁgﬁa? .'ﬁ'aﬁg, §)¥hq¥€1§ Ss?irdor%géisonprl;le(ﬁ{éﬁli Mws

44, furthe nprising causin a portion

sai d rbakt hah fomlidansdio @'Fem btowpesliahiyditdcdongvesyst Woa first
general |y opposite ends of at |east one of said )
uni - di fiEeatiogn srhereinysaid gaction medime dloyvsoback andnferth on said
rei [ ral ' sal d.. Cend
U G Puf o BE ML o BRARCLR " ot i Etion, wherein said
el evat fismnand second directions are substantially perpendicular to one another.

57.  The process of claim 48 wherein at least 10 percent of all
the trays in said reactor are uni-directional trays and at least 10 percent of

20 all the trays in said reactor are bi-directional trays.

58.  The process of claim 48 wherein at least a portion of said
uni-directional trays include an upwardly-extending weir over which at
least a portion of said reaction medium flows in order to pass to the next

25 tray located immediately therebelow.

59.  The process of claim 58 wherein said weir has a height of at

least about 2.5 inches.



WO 2008/060267 PCT/US2006/041169

10

15

20

-29 .-

60. The process of claim 48 wherein the degree of
polymerization (DP) of said reaction medium introduced into said reactor
is in the range of from about 20 to about 75, wherein the DP of said
reaction medium withdrawn from said reactor is at least about 50 percent

greater than the DP of said reaction medium introduced into said reactor.

61.  The process of claim 60 wherein said reaction medium

withdrawn from said reactor comprises polyethylene terephthalate (PET).

62.  The process of claim 48 wherein said reaction medium is
maintained at a temperature in the range of from about 250 to about
325°C and a pressure in the range of from about 0.1 to about 4 torr in said

reactor.

63.  The process of claim 44, further comprising causing at least
a portion of said reaction medium to simultaneously flow over two

generally opposite ends of at least one of said uni-directional trays.

64.  The process of claim 63, wherein said generally opposite

ends of said uni-directional trays are located at different elevations.



