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PROPYLENE OXI DE RECOVERY PROCESS BACKGROUND OF THE
| NVENTI ON The present invention relates to the

wo e@ones2ys of propyl ene oxi de and especi al | y t oP€T€S2008/002205
separation of propylene and propane from a propyl ene
oxi de contai ni ng product/sol vent stream such as from
the reaction of propyl ene, 0X oen and hydrogen or the
reaction of BRQRYILENE QXIE 129 2CH
propyl ene oxi de. DESCRI PTI ON OF THE PRI OR ART
Processes are known for the production of propylene
oxi de by di recBA@%@lRONNQ)OFB FRBYNYENTIGNygen and

per oferes WydriB, teile 1o DRG0y 1, roplfg ORlne ana

edecially t85hé Akparatiod ofgprppyeherand pmppm@(tms'sasprbpylendﬂ@xide
roductlo 0 ne oxi de d|r ion of
BRI rrouty sl S s RRmo Sy e e e SRR %0, heyene.
oRdjehSadd (Diydmgehec&CtHeOreaOflodnm ogsylerie and i @rogdnnperoxide to
c@ro&él @ne over TS-1 , it is necessary to renove
fazey RIBP eB‘?SfS@Pene and propane from the product/sol vent
st ream bef ore propyl ene oxi de can be recover ed.
Conventional ly, two dﬁpgﬁﬁsn ization distillation
col ums runni né)%stR ﬁle'hE B&@Bﬁ%@
res PRfIck¥Sdsy aréwswheran théwba@a.ohOoﬁE&ﬁ%n\éewde by direct
E)arate propane and %yene fromt roduct stream

o @f Pé@@ﬂ?ﬂf? d&ﬁygel‘c?é‘éﬁ dregerpyPrebie f%%&“@@ of myepylene with
h%r@é@r‘?tpér@% ﬂt | 880 pfo‘?Vé)%?rg)lé‘ &'sEPbi 7f1be|‘§4arlf3 LATKER4SE No. 4-
od for the propane and/ or propylene sepgr ation.

3SUMNIRRd oranyHethenVENTI ON | n accor dance with the

presgn t [ ' I B

o R RR foffe BRbd LB EE pr AR BRUE Yy B KERARn of
hyirpgemaniygen anﬂ nsopdene averaa eatalystisuakt & RdAITSs1 rogdgnreaction

t c V. d 0
of 5L B UHE" G AR FAP, B85, 25 IREh Y 'EBpove
s@mbleaqirom&emb sand | priopane sfrbrenthei praduet/saventr atreame before
active disti|lation depropani 23t| Q

poineloEB XBenNi LR HFOVEIFEE anb Y Fional: Bie destopanization
dideiftiopavlurans @tﬁhrﬁfﬁg tah‘”OVWaﬂﬁW@ﬁl&préssluﬁés mbeﬂw’ély’lgwave been

stre | er and effective
SRR T S P e A Py aas Brd ey e Hog IR Arodst stream
WRROWESIGniNEEl 1859 lbf PreNérBxideNCERd préded inventiBe pPreddes a

i s not required.
simplified and improved method for the propane and/or propylene separation.

SUMMARY OF THE INVENTION
In accordance with the present invention, an improved depropanization
system is provided which does not require a high pressure depropanizer.
Instead, a water and methanol stream, such as the process stream recovered as
bottoms from crude propylene oxide distillation, is employed as an extractive
distillation solvent in the low pressure extractive distillation depropanization
operation thereby accomplishing substantially complete depropanization of the

propylene oxide containing stream in a much simpler and effective manner. The
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DESCRI PTI ON OF THE DRAWNGS Figure 1 illustrates

schematically practice of the invention. Figure 2
WO bdos318263 es schematically an especi al | y advane@resess/002205

enbodi nent of the invention. DETAI LED DESCRI PTI ON

m&fo@r il PartiE@afy Guitsblé, for LRt POe?@ébéiﬁ WHSRC highNpropylene
product m xture stream conpri sed of propyl ene oxide,

cangeniEation iprtbeaedis nobﬁﬂf\)‘ﬁﬁé as well as various
oxygenated materials is passed froma propyl ene oxi de
produci ng reaction unit (not shown) via line 1 to

fl ash separ at oPESCRIFIIGNOk AHENPRAWINGS f| ashed to
ggr "B L‘frgeﬂrlﬂ@ﬁré{ Qéhmléah E?‘i\t}{?@aéfﬁé inVdrifiBhS€epar at or

apor rac 1on 1s ine 2 to propyl ene
oxi dﬁglabsoabenlluitratesmesahema;ﬁcaibyl ene esoe!:ea"n/s athentagadus

erhB & %ﬂt gptﬁg 'RLE!”%E met hanol /water |iquid conprised of
0

apo ion o ttons stream fromthe crude
propyl ene oxide distillation colum 22 which passes

fromcolum 22 vi i j nd line 14 to

absorber 2 1. @e?ﬂ‘éggﬁ\ég!?#ﬁgm@sorber 2 1 are

recyRéfedmvgi to Figure ﬁ 4 prdﬂytemrmmé mtl?mipd@duloemkﬁuwstream
sent via line

S s em a snal Xéqé) ﬁ?il on a
QTS e B HiEP Y e85 S ANPLPIOBY R PIogRe 47 Wil as'Varlous
o@g@ﬁéte&@ﬁateﬁﬁ@hs%@%ﬁ froh1 8 Prépyiéries axile forodudi rhglﬁéhctlon unit

separator 20 and | ene oxi de absorber 2 1

(nsmcw)r\/é% pred ity 8@§h marﬁﬁ% 9 whesejp tiae FbXtt’f?e'SIﬂéﬁB‘?d to form

sepRIFate YRpBF ah@%dﬂ& PhavES FRPh SEFdtalR r202é3vé’dd?'?&c%ﬁ i Fassed
portion of the bottom stream from crude propyl ene

viginge teopigpilepe aMide: AbgrrBer3d! whereia nippdene exideds agporbed
infFBA %@8}%‘85 rﬁgﬁhgﬂéﬁl\%}bph g obfmprided Hf ?&rtl@ﬁtdf‘{ﬁe bottoms

Istillation solvent substanti a yconpee
stmpafram the atdeprpylenceoxdrl distitaianecaien Rearhich passes from

coﬁ@r}‘nx %tV|¥‘,ﬁh ka CifHY 15‘% E@d ggé 94 kf@ gb%rggy %‘? n @vg?ﬂega vayi?s from

vent con arnin sor be ene oxl
alisooverdparegenycted vnaSIna§ todthe @m;pW&rw d»udre reaction eystdm with a

. ' I r I
< BB BAAPE Sl 5 8 T P IO B MRo R 5 e
inidﬂil%érﬁMst&?e&mtmheWnQ)f which is recycled to the
pr opyl ene, ox d and part_.of ich
pas iR e ety Fand rhp R bufe AS008: 21
ar@kﬁaysb&rrésde(ﬁlndlywm hhemeasadda eancthé Jower s&etionodl low pressure
essure anl zer ? é)[)ot?gll ene oxg de recover
Omw g B‘é@ a po |on of the bottom stream from crude propylene
oxide column 22 which passes to the upper section of depropanizer 23 and
which serves as an extractive distillation solvent for the substantially complete
separation of propylene and propane overhead from solvent which contains
absorbed propylene oxide.

The solvent containing the absorbed propylene oxide passes from
depropanizer 23 as bottoms via line 8 to crude propylene oxide column 22
wherein crude propylene oxide is distilled overhead via line 9 from a bottoms
solvent stream most of which is recycled to the propylene oxide reactor via line

11 and part of which passes via lines 12 and 14 to the propylene oxide absorber
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By this sequence substantially conpl ete separation of
propane and propyl ene from product propylene oxide is
w@edseyeReds by extractive distillation without tPEr/USH0$602205
a high pressure depropani zer before separation of the

2‘Pbﬁ€Wl§ NRe 12 dfhd 191 ttl‘ihe IdvE rddsare EQbMSBﬁlzerT b8 Jor propylene
results in substantial econom cs of separation.

OXide feaouPRTasahavefdesedRdbr acti ce of the invention | S
d
eS Gy qg@p%g%%%g@gt%{%@%gg 8othplete s'eEgHﬁhﬁ Bf Prdpdife and

both th sorption a
prappeoe drom aproductt priopylenecexide) is ashieyed hyk extractiveedistillation

wu%dsl}t {h ahé@ rbfcgl Higﬂc?éggt?fer 'dgﬁroﬁagmgblg%%?oré s%)aratlon of the

propy Ene>ox1 de 1 re str
pmpylehe ozidé ftam ﬂhae&acﬂepaol&em s r@sultsrim substentiag economlcs
ffI as ?d in separator 20 with the vapor stream passing
Oh%eR3[qURB- 32 to the niddl e section of extractive
di StAl bamucolarlyobmré& prtactlce dof rthen irvenfidrasis described in

ar at or t he b tt
viRe, Fgureies o iy prasice oth o Propfene; ige dbsamyon
ar&pih\éewpr@dafrﬁﬁtrbﬁ KB Slatelth HEPPIE Saicive distilfRiloHBdludzn.i S
passed via |lines 28 and 30 to the upper section of

ext rRIIEMNG 1QiF4QUre| 4t ? BFORYANEHPXILS reftliPRiATOGYCt MIKUFS Stigam

pa"s%e@’(ﬁié s 8 f@sﬁtde'pb?étbloﬂo SQ"h‘éerﬂIxtJr@ i§ ‘ﬁﬁéﬁéﬂ FP\ separator 20
yl ene oxide fromp %( ene and propane.

wm éfpﬁ/weﬁer aﬁaarprwém vigning A2y thgpmiddia ﬁeatmqoaggégacnve
diSHIRAiBR BBk 3] Eﬁqu?tﬁfrwntthemaeﬁ rsb{)é’r%td}%dﬁg @R 134 to the

recovery system (not shown) remai nder bei ng
b¢ttmycﬂe@&0m ®ft mrqgtmw%tﬂietlmucobmnrea?@t i dh regysies fifvidasolvent

st é ven?n {) fpﬁéﬁggﬁé Y)Fld@'&flU&\b%' lgrbagg $ Iﬁ%etnétheand 30 to

ropyl ene oxi nto e so
th|e| gppat santion dfi extrattibetdistitetien roemmra:&fbpwhsmh dff functions as

N8 G SBLBRE S BBERL B IR, hR0L HY HobER anc

c¢rude
prppapgl EreepropyléaeEmidupropaize vhretaming yapod streapr passks oeerhead

vigfinEcaa, Witk 2P R08 faohid Tobg Vent dtevl syt tfor dum and the
redthindel bithd recycled yethe propyiehel oridd Jeadtioh systeat vimdine 36.
o &l St Sian SRR S e SoNerhEbsibe WoRiene oxide

in&s BRE salveiit ﬂqmarar@gaqwﬁ.d Bottbidt d@lakn bmpRAsEPf %@Went and
oxi de absorption and t ggrprog%m zation are rea
|

abRaEyerh PropKiede; oxidshis removg Heyy $3 apd BAssEs an 37 to
theSeRidle! Brdpylene! BRJBBRESUMA 22NANBRIY YsroliGett PRp§lerkeskide is

separated overhead via line 38 and the bottoms liquid solvent stream is
separated via lines 28 and 30 for recycle to column 33 with a portion being
returned via line 39 to the propylene oxide reaction system.

This embodiment of the invention is especially advantageous in that both
the propylene oxide absorption and the depropanization are readily
accomplished in one extractive distillation column essentially using material
indigenous to the system.

Generally speaking, the liquid reaction product mixture from the direct

oxidation reaction comprises by weight about 1 to 6% propylene oxide, about 86
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General |y speaking, the liquid reaction product

m xture fromthe direct oxidation reaction conprises
whooseigghs about 1 to 6% propyl ene oxi de, abourCBE808/002205

98% sol vent and about 0.5 to 8% of propyl ene plus

topgmasﬁﬁven-f%dsé’éd{ﬁrﬁ 5 b gH S drdp d}ﬂ@f‘i@ bﬁ]s' b(roﬁa?e 6Jhe solvent

met hanol / water m xture conp rise
midarerie grasrelly armetben@léhfat@%nm@r conamus weightefifta 0%

m%f(?a%h&ﬁd TB4E408h S aheZ{J ?IHa & &Ewrﬁgm ®1d'8%Sothkh nidté@did, SKich

he 1 nventi on, reaction product m xt ure
ag glyooltaterpr opyl ene oxi de producing reaction is fed to

flash p?ﬁ&?éeabp{hezxﬂvéﬁliow, el Iiﬁ&d%‘éga\fq‘?\t gro%gkf 9{%&&1% from the
vapor ase streamfirom the heavier 11quid solvent
proppleae mxn@e mhhedieingreqatioanis fedi tmflash aepardded 2Dninoorder to

<GV IR e TReAR b BRIl b8 8 comtaning
pmdmorber or in an i nt egrat ed absorber/depropani zer
br oy PBRENa R B 1T REe KB sSRERL SOBPRERHG of BXRET andior

whlextinrah exiractival dislﬂ@ltltmrﬁte;b Sn ré’tﬂéﬁba@énarétbeabsorber or in an
met hanol / wat e

m xture ed in the 0 ne oxid
ISk HEH s BeRer G oe ahIz e, s SePaEAIRG b PIRPYIRSIG SHES FoByRom-
alssoised BFEIErRNEn G ?R)p@hétddrﬁﬁirieﬂfb ofEteMRaktidie hextutdld The

to Figure 2, a reaction m xture from production of
Sefjﬁ’ o’?i’y\{%\tl ds cﬁfﬁ@éatﬂly th%dﬂ?ﬁhéﬁdéﬂatﬁf (Sfﬁjiﬂué?l é‘seex'y‘g@'ﬁ Riepylene
oXiyél rf@rgrﬁﬂg Ir8adion! é-Uc’hYaé)fs REoREREPAL Botloind fromh %'rt)b%t pl‘dﬂ)y%ne

met hanol - wat er sol vent passes via line 1 to
oxjge distillatonat t he rate of 1000 I bs/hr. The reactl on

m xture is at 600C and jg& The mixture is
flashed in vessel 20 w t%‘a“va'p‘)%AWLgor fraction being
r enoveférringatd Figere2, & redytion anuture Irqis i productioneof propylene
. i : . .
ofe 8735yl SaSUt 50 1y WL TRE B
T8Hs¢dtalystlihea meflanof-watdrisolvents passgsniia ticle Bytolasiyivessdl 20 at
% % % .
38 RO Ol e PR nifdr 18720 BARS and 318
coinhesmiktbr;e Maghédcbrﬁ vabsel 203wHlYeapvapoy [fracton bieihg, removed

dtReaA AN BBYURBA Rt o RN R H 56 fracton

b¢lAg 3&Poled Ml lirksB4 we 498t and mapélarae tRe rdte of 675 Ibs/hr. The

B R R SRR B 41 0L SRS S D

propane, 16.8% propylene and 80% others. The liquid fraction is comprised by
weight of about 3.4% propylene oxide, about 0.7% propylene, about 0.1%
propane, about 72% methanol and about 21% water.

The vapor fraction passes from flash vessel 20 via line 32 to
absorber/depropanizer 33 and is introduced therein at an intermediate point
while the liquid fraction is passed from flash vessel 20 via line 34 at the rate of
675 Ibs/hr. to the lower section of absorber/depropanizer 33. Bottoms from
crude propylene oxide column 22 is removed via line 28 with a portion recycled
via line 39 to the propylene oxide forming reaction and a portion passing via line
30 to the upper section of absorber/depropanizer 33 at the rate of 350 Ibs/hr.
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while the liquid fraction is passed fromflash vessel

20 via line 34 at the rate of 675 Ibs/hr. to the | ower
w@eewsilm26Df absor ber/ depropani zer 33. Bottons PCDOS2008/002205

crude propyl ene oxide colum 22 is renoved via |ine 28

MVsttsbt@mwstream b@fﬁpﬁé&d b\/'\ﬁellghf‘%bé& 790t %tmmybs&ﬁ 22%
oxide formn reacti on and k?;Ofthl’] aSSI ng Vla Il ne

W€®f,taﬁqwbl§§pfeﬁth§éﬁztﬁlﬁﬁlﬂdwg 3058 B&)/ depr opani zer 33 at
the Iﬁaéb%oﬂf Prdy%ﬂz@l: SEh{h% Q&Iabwg?siéé M EQURR %&a line

by wei ght a anol %0 wat er,
3@6wmtloa%a§;t a@mtr@ctmel digtiltajion. siveriP@ffective to separate the light

hzogﬁgé;{ﬁgég)q%%ﬁolgﬁ% %)g{)oy? uncﬁmﬁgﬁén‘?grgvgﬁ'?eﬁhr\gh“ Pe{bmlng the

as~ an extract
pr@pslenélcadde)whiml passes efifrethe selvént fs@pautmbd)arﬁdeprop@htzer 33

ro e and | ene c onent s ove ead
GNP T LRI RBREBENG Pardie ShIY e B hnecy® Rftiyiene
frcbrhet_hecﬂmpryle%f oRiteadissin &1 tde waypas{l lvapxrrl tlaas }enaﬁlmgw propylene
.t | s, possible to separate virtu a of the
o’ﬁﬁj%tﬁah S W%Fahfﬁgeﬁeﬁd%h{%ep %pzl ene oxi de stream
i N tiRithe \bP¥raAion \GABAK i m@xré@bbb&%eﬂﬂ@@’bbéﬁ@eﬁw feoperated
be subsequent | recovered in |g PEUH

algSiANE ISP {heiayaeas! St 04755 ki Seia an the

béttorRPBEiAGTEMaYed at 93“0/ e1I'Me bOéYh@b&%ﬁ'eéﬁl is tr@rﬁo%’@éhﬁéqate of
stream bei ng 27C and ﬁSl a and ottoms bei ng

83 Uiy and{codwTeey Y WeightB1 FoPYans PBdrRsABARs) DS tatioms
strédn§ |§Fer§3ve|db§t/ RE rafenst W'Bélh? esnd¥orhBricdi 2. 830 % prodpylene

propyl ene and propane. bottons streamis renove
oxidet he rate of 918 Ibs/hr and conprises 2.8 wt. %

glr gfllyl:gfé?\t rﬁxir%e xt}d?:tlgg '?fsrtlﬂehoJ E&v@rﬁtgtfé%ﬂ }ge P amount of

I oh so vent stream1s used 1n armun
atgiout Ot btd 1 wearts bybweighi peért partof thercondfinedhstreams fecevia Imes 32
a@&ﬂggam& fed via lines 32 and 34. Although in the
di ment illustrated the nethanol and water bottons
st r edlthdugbrinabé embddiimest illestcated the ineetbanol caotdi water bottoms
this,i.s

distidlati he err ractic -
st o, peltn 2 i i JFr it eBleaier RIBEAE, 80 s fsothe
pr@@él’]fém Ipr?ucé h etrextsroauechesv of ehethand| ango Watellrrca"ns pecpralided to
refer ractic e extractive distillation is
&S’I"?q(?'@b%b%g’“ Ct'geﬁ@@%q% of 15 to 60 psia, preferably
15 tig e%@eéiﬁll;apre@élﬁed paclies dné extrdrtive distingtidrvie carried out at a
distillation con;) ses a vapor stream .containin

PIRSRWEGTaR (BP0 RSIE R BICHYY dAdo 4R PSis SPAES fesblogha Bifactive
diBflatiBR’ EorhPAses3@ WaporsRE8RY IcBRGIMME not more than 80 wt. %

propylene and propane, preferably not more than 30 wt. % propylene and
propane and a liquid stream containing not more than 20 wt. % propylene and
propane, preferably not more than 3 wt. % propylene and propane.
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propane and a liquid stream containing not nore than
20 wt. % propyl ene and propane, preferably not nore
WO ban/18268 . % propyl ene and propane.| CLAIM 1PCT/HSH08/002205
process for the separation of propyl ene oxide,
| orAflpced by direct oxidation of propylene from propane
and/ or propylene, the inprovement which conprises
ext rlact i Jela/peacess for the peraspliamel armpyianepexganeroduced by

difdeg 'R0k r&'ﬂr%ﬁ%}’é ?rBFr] g?ﬂp‘gﬁe;‘ag'idw %bgéﬂ%géﬁﬂ{ bvement

V\{at er ex; racti _ | St.l 1 tron vent . process
whith glogiptises wixtractivelyt distiing psenylens and/ol prapang rovegieaghfrom

i t o D
ISR Rhe SRBel (e At SAdGARCE BB kbR GO,
t he Z.eed The prloeesx bf aimve wheseinl thatéxtnactengdistidation solvent
d, liquid,f th ' ' i Of ..
o Rnsafe boliohs R RTial @ Gaeplanyier S idbtinatian, ce
It 0 t:hg sﬂmearbtesg aficaﬁiﬂnH whemin ?Terfpﬁd %mwa@mctimdistillation
i QUi roma,fl.e e ressure .flash of a,reaction
cQuppis VEPGhRH LT Fom Mg st PUfalin ofRippYeNe. 5. The
procgss afheqrateBslofiaime! Whefen thel flead to e ehitsictive distilEtion
is carried out at. a pressure of 15 to 60

i psia. 6, The

CHIPRIERESsVaRer @ndligri (imra redyosd Regesuie diash Ogiasﬁ'aﬂ'%ﬂ PRam
frb th@dirb&hxidtioAlof rdpyRmeure of 15 to 40 psia. 7. The
process of claim1l wherein the feed to the extractive

di st&1 | atlinerPresess plselainy 1hsseindthe extraciie distllatign s carried

olt&it 3PreSire WP S té BOPsRO% propyl ene and propane and a
['1Tquid stream contai ni ng by wei ght not nore than 20%

pr ot end henropesspeindaing 1 wihrreisrthe extragtivecdigtillation is carried
oM%%r@séJ?@ of‘ qag% h@lptsgg extractive distillation
r

conprises a vapor stream containing by weight not nore
t han’/.30% Iheapgtesscof ataimpt whereain thedfead Ito the ektrackeadistillation

coqﬂﬂlli@sné r\]/gpgy st‘P@éﬂ rl:ton%ﬁinatﬁ'yewggﬂp ngf)/ HiYré Wér? %%aar%pylene

propane.
and propane and a liquid stream containing by weight not more than 20%

propylene and propane.

8. The process of claim 1 wherein the feed to the extractive distillation
comprises a vapor stream containing by weight not more than 30% propylene
and propane and a liquid stream containing by weight not more than 3%

propylene and propane.



