WO 01/ 72671 PCT/ US01/ 04471 PROCESS FOR THE REMOVAL OF MAPD FROM
HYDROCARBON STREAMS BACKGROUND OF THE I NVENTION Field of the Invention 5
The present invention relates to renoval of MAPD from hydrocarbon streans.
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Methyl acetylene/propadiene (MAPD) is not a compound but covers the
unstable compounds methyl acetylene and propadiene which may be depicted as
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The MAPD compounds are highly reactive contaminants in a propylene stream.
The most common method of removal is by selective hydrogenation which not only
"removes" the contaminants but converts them to valuable product propylene. The
25 propylene stream is then fractionated to remove a portion of the stream which contains
unconverted MAPD. The stream containing the unconverted MAPD is called "Green
Oil" and the fractionation tower used to separate the stream containing the unconverted
MAPD from the propylene is called the "Green Oil Tower".
Prior methods of the selective hydrogenation of MAPD in propylene streams
30 have used both liquid and vapor phase reactors. Generally while conversion is good,
in both cases the selectivity drops off rapidly with time. Thus, it would be desirable to
improve selectivity in general and keep the selectivity over time. Both the vapor phase
and liquid phase system utilize at least two reactors in parallel, with sometimes three,

leaving at least one spare for regeneration.



i nprove selectivity in general and keep the selectivity over tinme. Both the
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method is that the selectivity to propyjene is not always as desired. The
by- product of the hydrogenation, however, is propane which is not
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super atmospheric pressures and moderate temperatures using a large excess of
hydrogen over a metal catalyst. Among the metals known to catalyze the hydrogenation

20 reaction are platinum, rhenium, cobalt, molybdenum, nickel, tungsten and palladium.
Generally, commercial forms of catalyst use supported oxides of these metals. The
oxide is reduced to the active form either prior to use with a reducing agent or during
use by the hydrogen in the feed. These metals also catalyze other reactions, most
notably dehydrogenation at elevated temperatures. Additionally they can promote the

25 reaction of olefinic compounds with themselves or other olefins to produce dimers or
oligomers as residence time is increased.

Selective hydrogenation of hydrocarbon compounds has been known for quite
some time. Peterson, et al in "The Selective Hydrogenation of Pyrolysis Gasoline"
presented to the Petroleum Division of the American Chemical Society in September

30 of 1962, discusses the selective hydrogenation of C, and higher diolefins. Boitiaux, et

alin "Newest Hydrogenation Catalyst", Hydrocarbon Processing, March 1985, presents
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Application WD 95/15934. It is an advantage of the pr?sent rocess. that the
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present invention conprises the_selective hydrogenati on of nethyl acetyl ene
and propadi ene ( MAPDP"CSNERIR#feql Wit RISETY %?éﬁ?%&ﬁé&r Pﬁor?aglf?eeéﬂﬁ?%’beﬂﬂfgri fy
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preferred enbodi nents the propylene rich streamis fed along with hydrogen

first to a ssaedaeld cenvegeetopasyyldnexdth 2y lixtdifrpnioroaticoad olipemes pf lidat t hen
fed to a catﬁjyti C di.stihlqati on oﬁ%}l um reaﬁtO{h zn contacted wi th hydrogen
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fixed bed react or Theyreseneinsention comprises the selective hydrogenation of methyl acetylene

and propadiene (MAPD) contained within a propylene rich stream to purify the stream

and obtain greater amounts of the propylene. In a class of preferred embodiments the
propylene rich stream is fed along with hydrogen first to a standard single pass fixed

20 bed reactor and the effluent then fed to a catalytic distillation column reactor and
contacted with hydrogen in a reaction zone containing a hydrogenation catalyst, such
as supported palladium oxide catalyst, preferably in the form of a catalytic distillation
structure. The hydrogenation catalyst in the single pass fixed bed reactor may the same
or different from that in the catalytic distillation column reactor. Hydrogen is provided

25 as necessary to support the reaction and, it is believed, to reduce the oxide and maintain
it in the hydride state. The distillation column reactor is operated at a pressure such that
the reaction mixture is boiling in the bed of catalyst. If desired, a bottoms stream
containing any higher boiling material (the Green Oil) may be withdrawn to effectuate
a complete separation.

30 The single pass fixed bed reactor(s) may be any of those known in the art, as

may the hydrogenation catalyst.



or different fromthat in the catalytic distillation colum reactor.
Hydrogen is provided 25 as necessary to support the reaction and, it is
believed, to reduce the oxide and maintain it in the hydrlde st% . The
distill eWO@W?ébll um reactor is operated at a pressure suRAPRY 4 he
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t
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wherein a portion t he hyl acetyl ene a propadi ene Teact with the
hydr ogen to plrompeldxem ando@ylaesne;nd(sh)sarhe:eduangng hﬁir@eﬁlltu@rﬂlngw pnsssfived Hed) to a
distillation colu reactor .int zone, C oncurr nt. in said
distillati onreéa@h%efeé%& BipR ° ?éﬁ%f’}fgly @etﬁlﬁ%éﬁ‘? &agﬂ?éieﬂweaﬁ W@ﬁe and
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wi th said hydrogen to form additional propylene, and 20 (ii) separating the
propyl ene cofitrned by fractional distillation and

15 (c) concurrently in said distillation column reactor
(i) contacting unreacted methyl acetylene and propadiene with hydrogen
in a distillation reaction zone with a hydrogenation catalyst capable of acting as a
distillation structure thereby reacting a further portion of said methyl acetylene and
propadiene with said hydrogen to form additional propylene, and
20 (i1) separating the propylene contained by fractional distillation and
(e) withdrawing the separated propylene along with any propane and lighter
compounds, including any unreacted hydrogen, from said distillation column reactor as
overheads. Optionally the process may include withdrawing any C, or higher boiling
compounds from said distillation column reactor as bottoms. There is no significant
25 loss of propylene from the hydrogenation.
BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is flow diagram in schematic form of one embodiment of the invention.
FIG. 2 is flow diagram in schematic form of a second embodiment of the
invention.
30 FIG. 3 is flow diagram in schematic form of a third embodiment of the

invention.



(e) wthdrawi ng the separated propylene along with any propane and |ighter
conpounds, including any unreacted hydrogen, fromsaid distillation colum
reactor as overheads. Optionally the process may include w thdraw ng any
C4 or hivgher72emi | i ng conpounds fromsaid distillation cURMOEt or as
bottons. There is no significant 25 |loss of propylene fromthe

hydr ogenati on. BRI EF DESCRI PTION OF THE DRAWNG FIG 1 is flow diagramin

schemat | ¢ form of,OngneToAkEIbTRIN bierif YREFERRED EMBOBIVIENT OW di agr am
in schematic for I NVent i on. FIG 3 is
fl ow di agram i n stihebat foetht @rsmnofroaest hiay derenddlydic thervottahs frove a degthamzdaron. WO
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propyl ene contam nated wt MAPD woul d be a candidate for the process. In
a par tsi cul ar inesmai cenentahal biegls pasn/ﬁmd bcri mntwmtplrftfﬁabIYS‘famgI ghasasaref i xed

bed t f bl tillat
col umn 1 eact U EOCCHIRAE IRV FLTA TERTSR FRREOT LY FIP BraEE DOThe G cen

Gl Tower. B%f&*{ é@ﬁ@nolfowe?' TRk ;ﬁiv%tﬁéés'dfﬁ&hg)ﬁd%ﬁll&tmﬂ coR@@t @Actbiin pl ace
of the Geen Tower are: 1. Propyl ene production fromthe MAPD

converters cphmbekhﬂéh@mééﬂTbymane10 factor of 2.5 thereby increasing unit
productivity. The.c taI tic |IIat| n g» ogen n nore
b 33 e Cﬁr?l ﬂn (grrgg}, §} (Ef (gR/ gér's %Ei}h gg grfctrérﬂf%f ?eg

efficiently, t her & savin s of a

di stifg ati onglypeosf eartth@Bby Gnéreasingmuhf dplRoetiigty. COHIeaezitaI\}pm& hdist#ltzaloyist  and
the washing effect of internal reflux, result in less build up of coke on

the catal yst hycan@bnbmrg@es hyshiegenarore Eifsiensttbseby MEYERERBPPBALEBY INEYr t her
oper ol one SO 18553 SAGREIAL gL SOLRGH PR ugRS B Shiirat no
to catal ytic afﬂd ﬁf% |VJ’a|slfﬁhg effedi\od [regaflat i) result in less build up of coke on the catalyst
and longer reaction times between regenerations for further operations savings.
15 2. Regeneration frequency is reduced by eliminating the operation of the second
bed.
3. The conversion of the Green Oil Tower to catalytic distillation hydrogenation
is simple in scope and can be accomplished during a normal plant turnaround. The
impact on plant operations is minimal with the potential of simplifying the operation
20 of the unit by eliminating a reactor.
4. Spare reactor vessels can be used for other services.
Catalyst suitable for the present process include 0.05-5wt% PdO on extruded
alumina , such as, 0.3 wt% PdO on 1/8" Al,O, (alumina) extrudates, hydrogenation

catalyst, supplied by United Catalysts Inc. designated as G68F. Typical physical and

25 chemical properties of the catalyst as provided by the manufacturer are as follows:
TABLE I
Designation G68F
Form spheres
Nominal size 3x6 Mesh
30 Pd. wt% 0.3

Support High purity alumina



is sinple in scope and can be acconplished during a normal plant
turnaround. The inpact on plant operations is mniml wth the potenti al
of sinplifying the operation 20 of the unit by elimnating a reactor. 4.
Spare remoboneviessel s can be used for other services. Ca?%?g/%‘{”“éiﬁ‘tabl e for
the present process include 0.05-5w % P¢gO on extruded alumna , such as,
0.3 wt% PdO on 1/8" Al 238 (alum na) extrudates, hydrogenation catalyst,
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25 chem cal properties catal yst as provi by the manufacturer are
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Nos. 4,215, 04348 413233390, Ad4430359all § Wfidh 46 Bereby h8SpORed by .reeRn0d 2;
5,266,546; 5, 348,710; 5,431,890; and 5, 730,843 all of which are hereby

i ncor por at edObyofith¢ predereed catalyestvbturdsdbepmgdtias desstibeckindl- §dtat Nor dde%EES bei ng
t hat described in U S. Pat. . oo, 30 The ruct.ur . . No.
35 conpri S8 TGt o vRuRR Kos PP s AT LE RSBl P

5,730, 843 conpris ne’ made y vertical
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e T T e
catal yst, at Fbarshsaapyticidisillafior siacwid, e/hichsbrvesdsésthabedisiiltetian paudtireul at e
catalytic and the catalyst, at least a portion of the wire mesh tubes contain a particulate catalytic
15 material. The catalyst within the tubes provides a reaction zone where catalytic
reactions may occur and the wire mesh provides mass transfer surfaces to effect a
fractional distillation. The spacing elements provide for a variation of the catalyst
density and loading and structural integrity.
One typical embodiment of this invention is shown in Fig.1. It includes a
20 depropanizer 10 to which a C,+ stream containing propane, propylene, MAPD, higher
boiling olefins and higher boiling paraffins are fed via flow line 101. The bottoms from
the depropanizer contain C, and higher boiling materials which are taken via flow line
102 for further processing. The overheads from the depropanizer contain the propylene,
MAPD, and propane which are taken via flow line 103 and are condensed in condenser
25 24 and collected in receiver 22 and fed to a via flow line 106 to first vapor phase single
pass reactor 20 containing a fixed bed of hydrogenation catalyst. Non condensibles are
removed via line 109. Typical operating conditions include 215-315 psig and 100-
250°F. A portion of the condensed overheads is returned to the depropanizer 10 as
reflux via flow line 110. Hydrogen is added to the reactor via flow line 104. In the

30 reactor 20 a portion of the MAPD is converted to propylene and propane. The first

reactor may act as a guard bed to remove catalyst poisons such as arsine, mercury or



15 material. The catalyst within the tubes provides a reaction zone where
catalytic reactions may occur and the wire nesh provides nmass transfer
surfaces to effect a fractional distillation. The spaci ng el enents provide
for a vawoerien of the catalyst density and |oadi ng and StV Al
integrity. One typical enbodiment of this invention is shown in Fig.1. It
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depropani zer 10 between the reactors by selection of . through val ve 106a
and the cor r 8§SEHETRE OBYFIGL EHHERCT BresiUies IR PR ]Ilﬁl‘f’\%mi’é%bXW’Hﬂg%&\%ﬂ%‘a 105a.

I n thiss conf 1nglﬂé ?eiteP P 308t ogltniﬁ?ﬁ%)fncﬂ%raﬁﬁgpﬁ& th BRteAHATARRD I Hid Fohe

catal'ytic 10 l'ation co e the catalyst in the other reactor
i s regener at e @mpespiracad in thename vage.ant of this enbodi nent the system can
be operated and | I%\i,gtiﬁgt?(;snsc%ﬁt?rrsu’l reactor 40 is seen to contain a bed 41 of the same or similar
catalyst as in the two reactors 20 and 30 but in a form so as to act as both catalyst and
distillation structure. A stripping section 42 containing standard distillation apparatus
20 such as bubble cap trays, sieve trays or packing is provided below the bed 41 to assure
that all of the C,'s are removed in the overheads. A rectification section 44 also
containing standard distillation apparatus such as bubble cap trays, sieve trays or packing
is provided above the bed 41 to assure complete separation. The Green Oil containing
unconverted MAPD is removed in the bottoms via flow line 108 and returned to the
25 depropanizer where any C, material is taken as overheads and recycled to the reactors.
The overheads from the distillation column reactor 40 are taken via flow line 111
and passed through partial condenser 50 where the C;'s are condensed and collected in
receiver/separator 60. Uncondensed material, included unreacted hydrogen are taken via
flow line 112 with the hydrogen being recycled if desired. The C;liquid is taken via flow

30 line 113 with a portion being returned to the distillation column reactor 40 as reflux via

flow line 114.



i.e., 90-120 psig. In this case the feed to reactors 20 and 30 may be
through line 109. The operating tenperature is between 100-250'F.
Conversely, in yet another variant the system can be operated at higher
pressur e8OioN72Al al | | i quid node by punping the material BSTPROMMEfeed Iine
106 to about 400 psig and heating prior go entering reactors 20 and 30.

The tenperatures are in the sane range. Distillation colum reactor 40 is
seen to contain aybad fd r{)?(f)cegg?ﬁ’g SBNRNA ofithk! Abentoat @k YSleraNs sdigbivite bWo
reactors 20 and 30 but 1n a formso as to act as both catal yst and

di stillati onpsprlact atrstart 8f sinris FpingAsest dfonndix sebastisgitnismapoyt aifdarldus is

distillati t 20 h b t ' t Ki
< provi ded BENBRF e e ot edimas sefaR A Gr of B Ea i bl e

t he over headgpasAchRehibfsi cation section 44 also containing standard
distillation apparatus such as bubble cap trays, sieve trays or packing 1is
provi ded above t hbn dredthenembodimenirod thivimpérsioa as epayndn Fp. 2 tipecactorseld) aod|

cont ai ni ng convert.e PD is remved in the t ia . . 108
and et urned D getHE de T hEbr orb DER R e e Bl B P

over heads angn¢ 8§)6peket Ond digtill0i06 LOKsin ard BheoMed iemital forlAG t he
distillation colum reactor 40 are taken via flow |ine 111 and passed

through partial cbmiethsepmbedippseihewrinddGs3ht & vdigefissdosHaneadAliceteed in
recei ver/ separ r 6 n e i aliqq1L0gG : gen
are taken vi gls 1#1%60\;\} }urﬁr(lla\%l r%%ggir\/vﬂ{btsh eﬁg&%%{r%c%éé%gg%%ﬂgg%%@g}gf&ﬁgp B%Cei{snlgr ed.
The O3 | i qui d13 snd @Rentovtha dfstinaicdolinierehdt3r # tdme fpom tHeoplitiai70gia dwr ned
to the distillation colum reactor 40 as reflux via fl o\{vaéj ine 114, WO

01/ 72671 PCTAwsdL-0adpvisgthgeprgliemel the derisranrsT 4@ gabige!Bronichiuan #iént i on
the overall Sel8GELYNAG!D TRIBELENSA! mebalir Afndwihd 21 E8binthe RGO T UN
out 50% iIS1S co dt tart of

the selectivity is a are 0 a star run of about
50% and end @fatgriah @fnyQdnflarsilto maenial anadndeagpdrin ghdswserci#hwet t@testedSnl n a
anot her enbodi nent of this inv t he reactors 20 and

30 are del et &feIveHeePeratar 8oy @%&E Ifcg@‘t"lasgs)lit?%?’%é‘gihg% ﬁﬁé’f]%ﬁo‘@@ﬁmﬁs f&act or
dont | Cal 1o BT g T o o P o O o bO I e  or
70 i s positiddgdndpiopanctiheemoved as bottoms via flow line 128.
The above embodiments are offered as typical but not limiting illustrations of the
flexibility offered by the process and scheme of this invention. Additional variations,
configurations and conditions based on the invention would be readily evident to those

20 skilled in the art.



distillation colum reactor 40. The overheads 111 go directly to splitter
70 via flow line 10 113 and reflux to the distillation colum reactor 40
conmes fromthe splitter 70 via flow line 114. O herwi se the o e Hion of
the depr¥@an72¢8r 10 and distillation colum 40 is the s%?%“%‘@ 0.4131’ FIG 2.
The overheads fromthe splitter in flowdine 121 contain the lighter
material. Any condensible material is condensed in condenser 80 and
col I ected i np,JiB68k%ELIgBRAIator 90 for reflux to the splitter via flow
line 124. Non condensibles are 15 vented flow | ine 122. Propylene is taken
fromthe col um blel dvprotess fwaemerval of ethyl|ageryleng andpeppedispafiem s Cr éndved as
bottons via flowline 128 ve enbodi nents. are [fered as typical but
0

.. Th b
not limti nghlglpelr&ggpgg?rgﬁglygrro%?rﬁgr? FRBLTBRRTSERE OF 1 €PEY by the process and

schenme of this inyenki@ne aAddiddi g béalgadtieamSconttaiAg ingiliyatacenknandd
condi tions based on the invention would be readily evident to those 20
skilled in tprepali¢ne ty@fos/dipigiatiopainusodieodn e C.5 arertaken phaehtst eYFriqads med
is: 1. A proc fqr.remval of r et yl propadi ene froma C3
and hi gher %“gﬁiaﬁéh%%lﬁg%‘ﬁ%?%‘t&g‘%% t%?%e%n%tg%ﬁbboﬁéag}shg the steps of: (a)
feeding a C3 and (b ghalindid fikfowttadsmuaiideigeh nga ditilytlonaobinyt raetoand
propadiene to a first distillation colum wherein the C3's are taken as a
first overheads @hdgomargady Hi gHedistHitop selupaeddiell s are taken as a first

bottons: (b) feeding s i(.%n{aic{il?é faga’ﬁ%ﬁlg/gl t é}g a%}i%&%ﬂﬂm& Q/iﬁ’lr%ﬁjdir%geh 2L ion

columm reactor; (c) concurre rstill"ation colu actor (i)
cont acti ng sahdioielohy Withaatydteeratandapiyepheticby eavtingsahldethgeaveiyfena and
reaction zone with a hydrogenation catalyst thereby reacting said nethyl
acetyl ene anBroprgligisatitiosied fydrageads ORYRIPBYEH 3% f or m propyl ene and (ii)

separating the propyl epg ﬁgﬁﬁﬂﬁg%g%yfeﬁé%dtﬁﬂ@d pfradiohhiafidRiiofndd (d)

W t hdrawi ng t he separ rop ong wth any propane and |ighter
conpounds, i ncl udidngvithdyawing ecicparateddrogdene flomgnwathiady direpank laad ilightecol um
reactor as a second_o%e,heads. 2. ;me process acgc rcH ng to1 claim1l wherein
sai d hydr Ogeﬁ(a{lﬁ)%lﬁd%élil ydjag anygnreacted hydrogen, from said distillation column reactor as

a second overheads.

2. The process according to claim 1 wherein said hydrogenation catalyst is
capable of acting as a distillation structure.

3. The process according to claim 2 wherein a stream containing unreacted
methyl acetylene and propadiene is removed from said distillation column reactor as a
second bottoms.

4. The process according to claim 3 wherein said second bottoms is returned to
said first distillation column.

5. The process according to claim 1 comprising the additional steps of:

(e) feeding said second overheads to a third distillation column wherein the
propylene is separated from the propane and any component boiling lower than
propylene; and

(f) taking a side stream from said second distillation column as reflux to said
distillation column reactor.

6. The process according to claim 1 wherein said first overheads is fed to at least
one single pass fixed bed reactor containing a hydrogenation catalyst and contacted with

hydrogen to react a portion of said methyl acetylene and propadiene to form propylene



capable of acting as a distillation structure. 3. The process according to
claim2 wherein a stream containing unreacted nethyl acetylene and

propadi ene is renoved fromsaid distillation columm reactor as a__second
bot t ons WGI01/TBRE process according to claim 3 wherein saiffTé&&¥04  bottons is
returned to said first distillation cohgm. 5. The process according to
claim1 conprising the additional steps of: (e) feeding said second

over heads 1 Qg Eéih%fé?}itéfsmh'd@s&iill%rp&hmré/é(@%&.ei_n the propylene is
separated fromthe propane and any conponent boiling | ower than propyl ene;

and (f) taking a7si depsicesafior ftheomnsaiatl of eavind atewtank |aadi mopagdiingriromasa r ef | ux
to said distillati %5 colum reactor. 6. The process according to claiml
wher ei n sai PTPRNLE TEYSFREREETPESPE] to at | east one single pass fixed bed

reactor containing arhyd QUERALOArGA dbnisrisidh drap9thaciedyWhddiyletty sidogen to
react a portion of said nmethyl acetylene and propadiene to form p;o&yl ene
1%

WO 01/ 72671 fPadissoand@s 7 secondstrrafrogoataieing hydregentteatd agstons ssigle pass col um

reactor. 7. A.process for. the r val of ne i ene
froma pr opti?fléﬁaecg iC@H]Eaélll?%3%“521%?0@%?6‘%18:“ ¢ ga;%{; gggtl%}n%g ?Qr;ﬁog%? iﬂ%;[?@@g 1r eam
conpri sing piceR¥Eneasd pidphdivie et tyihenehaiegenb ppaRdtepepaett; (2) a second

stream contai ni ng hydrogen to at | east one single pass fixed bed reactor

containing a firdb) feedinagbneffioent fom sFye tahdsliation cplypn e tyfintoRdesfet hyl

acetyl ene and propadi ene react with the hydrogen to produce propyl ene; (b)

feeding the zgp?,l uent fromstep (a) to a distillation colum reactor into a

feed zone; (c) qenectestlyyinkaid datitatbnsdolihatdactor col umm reactor (i)

contacting unreacted nethyl acetyl ene and propadi er&e W th hydégggn in a
YH1REC

reaction zone with a SOCORECHEHBHEIFAITBH | At EFyst PRRAREISYE V. %ai d
di ol efins ai'?l% RBEELY lzgﬁ'é Svitﬁ%@Q@o‘ﬁ@%@d?@gg&tiﬁﬁ'cgtaf%ldt'ﬁ&gﬁ}nreta&irfg%%m R5RRAX ene

and
and acetylenic compounds with said hydrogen to form propylene and

(ii) separating the propylene by fractional distillation; and

(d) withdrawing the separated propylene from along with any propane and lighter
compounds, including any unreacted hydrogen, from said distillation column reactor as
overheads.

8. The process according to claim 1 wherein said hydrogenation catalyst is
capable of acting as a distillation structure.

9. The process according to claim 1 wherein said hydrogenation catalyst
comprises 0.05 to 5.0 wt% palladium oxide on alumina extrudates.

10. The process according to claim 8 wherein hydrogen is contained in said
second stream in an amount to provide a mole ratio of hydrogen to said methyl acetylene
and propadiene of from 1.05 to 2.5.

11. The process according to claim 8 wherein the overhead pressure of said
distillation column reactor is in the range between 90 and 315 psig.

12. The process according to claim 8 wherein the reaction in said single pass
fixed bed reactor is in the vapor phase.

13. The process according to claim 8 wherein the effluent from step (a) is fed to
a second single pass fixed bed reactor wherein a further portion of the methyl acetylene

and propadiene react with the hydrogen to produce propylene and the effluent from said



(i1) separating the propylene by fractional distillation; and (d)

w t hdrawi ng the separated propylene fromalong with any propane and |ighter
conmpounds, including any unreacted hydrogen, fromsaid distillation colum
react or ve@oumerr heads. 8. The process according to cl ai MGTHROH said
hydrogenation catalyst is capable of agfing as a distillation structure.

9. The process according to claim1l wherein said hydrogenation catal yst
conprises O. . i i um na extrudates. 10. The
process accos(rgg?r%dgm?%é)g%%?%nagk%ﬁg?g??n@%cgﬁosgéebn@'s contained in said second
streamin an anount The proass seostimpioeclaiat 1 owbdreimsdiddfyetrsingle padsdixgd b |
acetylene and propadi ene of from1.05.t0 2.5.d 1Ja. Th(—:-t.q[I))lroFc‘a?sg according to
clai m 8 wherERFORA¢E 35\AFURRRFI P Eaqedokons i 9id Rdzqsepii SHISEY unn r eact or
is in the range between 90 and 315 psig. 12. The process according to claim
8 wherein the reaction in said single pass fixed bed reactor is in the
vapor phase. 13. The process according to claim8 wherein the effluent from
step (a) is fed to a second single pass fixed bed reactor wherein a
further portion of the methyl acetylene and propadiene react with the
hydrogen to produce propylene and the effluent fromsaid WO 01/ 72671
PCT/USQO /04471 11 second single pass fixed bed reactor is fed to step (b).
14. The process according to claim 13 wherein said first single pass fixed
bed reactor acts as a guard bed to renove poisons to said hydrogenation
catal ysts.



