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: _PROPYLENE OXi DE PROCESS BACKGROUND OF THE INVENTICN
., FIELD OF THE I NVENTI ON 5 The piesent-invention
"relates to a-process. for. the production of propyl ene
oxi de and especially to the work-up-of propyl ene oxide

production reaction m xtures. ‘DESCRI-PTI-ON OF THE
PRI OR ART Propyl ene OXI de is produced commercially by:
i OAIHAHRAEEI e Oxirane
hydr oper oxi de process. Tn an effort .to: improve the
econoni cs of priYdyKG@ROWND 3 pHEdMMENTIONa
substantial anount of research has been done in an
effort to devel op BIED©@EtTHEXIYENTEDNPr ocess to
propylene oxi de- whi ch does not involve the use of

chl Gitierngresant iveatioropulatdsi ¢ equocéssafaptrle%ro&‘lﬁdtrleﬁ%f propylene
styrene. or tertiary 15-

duct h; th
idk A Sl o e cpuci L BERHoRE AR ardsipcton eacton

mndkgas.i on procedures with nol ecul-ar. oxygen carri ed

Slurry of soli PESCEIVEDN R TE R aRT appr opt 1ot

sol vgnbpylGRe oxibe] g, 1 |
0ot paRe onlieris DAL climehid bE D kniokéhyarin process

'A-QWQ\WP@WF'HBQE‘%’PE@%@@ RIPE®SS he present invention, a

r el aty w@l Mrdpi ﬂ)hrnlﬂﬂb\lé Rtk 88bN&Hkcs dﬁrﬁﬁ‘y %r’l’r-'%/ ﬁ?lldégprad%rctron a.

cont'ai n et hanol "and/ or water 1I's

sMbsianga)| araount £f apgearcts has rhese donsr i an erfqrtttn@reverop a direct

| igh! %be%@ ggpl@yr e éﬁeevdhfbthﬁc?dets rﬁt#%\fdl\ye the! oerdchlorine

romt e OoXl or . w rraterr

- crrrthe aenradugsios efietiothsr poloma meummb asaityrgne ap crrertrz_\ﬁ dertiary *

lﬁ@q E.peovered | eaving the solid catalyst .particlés in
I'gh- boi ling solvent liquid with this stream being

r ecy Erardising reselts cdhdvabeen. aBRER bDES%lR)'ﬁI %c%uﬁéd‘fwrth' {

aCe b AR B 3%y et fiiieniohiiie ek =

. slurry of solid catalyst partrcles in an appropriate soivent ‘See, for example, US

6,441,204B1, US.6,498,259B1, and US 6,555 49382
_ SUMMARY OF THE lNVENTION
“In accordance wrth the present mventron a relatNely hrgh borlrng sol\rent-
Wthh may also contam methanol and/or water i is used in the oxrdatlon with solid

catalyst slurned therein and the. oxidation reactron mikture is contmuously

removed from the oxidation reactor with llghter materials mcludrng product
propylene exrde bemg vaporized - and recovered leaving - the solrd catalyst

- particles i in the hlgh boiling solvent liquid with this stream being recyc!ed to the
'__-oxrdatron T ; A - o

L BRlEF DESCRIPTION OF THE DRAWING
" The attached drawmg iflustrates schematically practice of the mventron
- DETAILED DESCRIF’TION
Refernng to the drawrng, reactor 1 is a convenﬁonal reactor” for the.‘
oxldatron of propylene to propylene oxrde Surtably, propylene oxygen and-

' hydrogen are rntroduced to reactor 1 via line 2 Although these cornponents are’
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-~ s can e ti1on, be
.-componegts ‘can, . bf course, Sb p?u:%"uer treated as -by “distillation to- recover -

25

- 2

" oxide.” Suitably, :propyl ene, oxygen and hydrogen are
. introduced to reactor 1 via line 2. Al though these -

Wsiaind gsbeinginfrodysed Exgethasdit 48l beiungersiaadotat fd reasons of _'

- rEpEHR WCh: S canpRseg f the jhigh bwmg)s@ls@

-Referrri'ng,to't he draw ng, reactor 1" is a _convehti'onaL _

rie’actOrf for"the oxidation of. propylene to propyl.ene

seﬁ@t?t Eﬁétlor'c!on\(r‘»ézr‘n11-:-nt€3'a‘e tﬁ’é‘%ﬁﬁ] opeflist Bas tfeofntlro‘ﬁfﬁ&gd‘%eﬁérately te

saf ety-and/ or conveni ence the conponents c
feacicdduced separately to reactor 1. Also i nt roduced;

L0 1 REb bl fo! ! v TS K5 R L¢hspi omprton

@atddstlnmghbellmglsntvanhmd conditard e Mais@irasl in teddor 1 so as N

the variqus nateri-al.s at

LR BRI pIRBSC B (BE, IS e RatD g ediion “Concitions

's:ﬁsodiee t6toveT priopylehs @xivial aGbéﬁéraﬂy?ltﬂd Gétél?sts;beltiélwgiutﬁbd in the

t he .sol vent i.n.size (diameter) fromb5

SO %W%Hﬁ'@@%“ t@'arftqrﬂééﬂgw Q00 fispemnetersm react or

1 vi adritingoudy rénavecﬁﬁbm&'éh%rﬁhﬁe hﬁé‘ﬁﬁs Q%treérq)n o1t Wetion

which i.s conprised of the hi g sol ven: ,
Q[ptlspsﬂdsméa!mtlr@eﬁcles

p’tédtMt' pro?ﬁleH@ reddd; ek %ﬁ%§9ﬂ?¥3€éﬁ fe@NEbHAEARES and various

other 0 or ormed in reacto

- othertmater @E@L‘t’ﬁéﬁ V‘mﬁ faft ’geq;r(saforrpa@ yeteagtas 1 i Te meatiion mlxture is
pH2084 Wi t@sé‘%r%PP *i’:\g}ia{@al?ﬁ '5% %r ﬂor%roff taﬁl%glp sgparator or.

. "‘separator or
g digtliationsplume i nvention is- that |n separator 5. the

. light dvialine .
b PSR @b cP HARRULB 8"l GRS 0 T
- restgrialscarec@patived andmemioned viah ime Bnmhaeasﬂm idneid hogtabo:!mg_

st I on CO

use of th

sl B i YR GoriERR Dheltin 08 etaiRd e dines 3 and
: rett:)stlecbhxjyeactﬁm separ ation of low boiling corrponentr_s by -

vapo react,i mxtu ere th
o hoTh et SRR S EralR s bl sa saimis e ready
sepaattipa tof fow tboﬁingscom[ﬁhemaﬂh? %Qﬁﬁiétloh Sronh §5/ FdRfoh Pnixture

B BB it Do BT oo B R
: chn caveniehily weorédyelea XL ePERENEIN HUEHC! $He removed light

after al so

propylene oxide product Unreacted matenals can after separatlon also be

-recycled where appropnate - o :
in certain processes as . exempilt' led. in USP B, 008 388 and uspP

. 8,005, 123 _improved oxurane compound productlon is achleved when various . |

promoters -or addltlves are mcorporated in the reaction’ mixture Examples are.

various phosphorous dr nitrogen containing compounds as descnbed in the

- _above: patents Such additives. may be relatlvely high bol!mg and in acoordance '

with the present invention these’ addltuves can be retained in the high bm!mg

. solvent hqund phase \mth the slurned oatalyst and returned to the reaction zone -~~~
after separation of the Itght matenals thus prowdmg a. speczal advantage of the
present invent{on '
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- described zeolltes Whlle any of the noble meta!s can be utilized -(ie., gold,

25 recycl ed"where appropriate: In certdin processes,

as exenplified in. USP . 6,008,388 and USP 6, 005, 123,
inproved oxi rane conpound production is achi eved when
various. - pronoters or additives are incorporated in

tthe r éﬁd‘t’iﬂ &@ rpfecirted, theaprptess efitbe inventigugrovides a convenient

GRECIARGRNT SocRIdEORFANE WPty 6 BRMELRBYRDs g pnen

@gmaalr@d |foe byampwu tb ¢ muge andventioascprodedures mﬂmthﬁehI@ghter '

T AT e W W

spiauimieﬂrbr oztyaleyisy camdensemmmm(prbb@:ldr@@%u@fprm @g:cedures
rovi din

Bl B CPaUfonat B0 tieen. By, B el aveisiae S¥He oo

Wohtins epiiaet tatfdth uﬁ\h@ntéﬂ Q@%ﬁadnﬁts ishen 'aQ\{:ﬁ?dSByléHé %I%coi and

i des conveni ent di roved procedure f
Pestit Gy SRR ErOCts) oA AR RIBCAERS.  Compar ed!
for eyokay RaturkGn tohsctieRrd? 16 BV&@H pRahtidy r%%ﬁ@grlﬁﬁ'ne selection
whi ch use lighter solvents such as net hano

Raeitablg higit BAlng sepet sﬂﬁﬁaﬁ%{’t@'ﬁﬁh@ﬂiddm siplis @ng non-reactive

I%@%b%&fdltfd?{s %ﬁ&MGt‘lt@réEly w?l{ﬁ@ffsrég 'nhtﬁ%}g A solubiiy for

procedures. Such prior proced ave t

‘hydeRgeanang coesn: ﬁﬁewﬁgai‘,& iewbibjiing phigbnstabifitydet ghe duddation
. ‘eBRbiipNES to react to form unwanted by-products such.

as propyl ene glycol and - nethoxy glycol s during

pr ot r Zbe seivesp shaulddaver @@dmgqmmbhfkﬂ;deés&&tﬁﬂ)ﬁ@ preferably at

B b0 Exb B b R Rl icoi ol MoleHmay b water

- saluwﬁbr et thdofultsé abd»:getﬂﬂdn@cgmydoeas&wspylaﬁe tdW‘éol polyols,
hi'gh

Eondlwons e cou tered Int rocess. ‘and:

BNEPIETS SHEN asyigtirgyur. amhﬂw nEageowélwprqgrred is methoxy
pirdidplol hig dmrebyréhakwdot bhoﬂbmfehﬁll %méilfﬂHt&Eare byﬁproduct of the-

condi tions he sol vent shoul'd have
§1aciiPny east 130C,  preferably at - 15 | east 180G

- Exanrm Qéné’%fal StiHet éﬁbﬁdétfb'nv%ﬁ:ﬁoﬁﬁ@ SidC 8P€ m Qbéo?dance with

whi ch miy be water -soluble or.water inso

 kPYe prapedHEesy| Riederedis e reaslipe 8 Pipytede, OpgEp ahd hydrogen
uﬁhghfrnoﬁlé‘ﬁ{étaﬁkl&nn&édttﬁéﬁlﬁﬁl Yt Mtalyie 18Rired titanium-

Espeéeci al refe
contalnlng zeollte catalysts Suitable for use in the process: of this. mvention will

generally have a composmon corresponding to the following emplncal formula

XTiOz (1-x)8i02. where x is between 0. 0001. and 0.500. More preferably. the

“value of X is from 0.01 to 0.125. The molar ratio of SitTiin the Iathce frame work
of the zeolite is advantageously from 9.5:1 to 9g: 1 (most preferably from 9. 5:11to

80 1) The use of relatxvely titanium-rich zeolites may also be desnrable The

zeollte may or may not contain extra framework titanium. -

The catalyst preferabiy comprises a noble metal ‘supporied on the above

silver, platinum, palladtum. jridium, _ruthenlum_,_ osmlum), either alone or in

~ combination, palladium is particularly dé_sirable. ‘ Typically, the amount of noble




propanol and'dlpropylene gl ycol nnnonethyt et her which
are _by-product- of the reaction: { 20 : -+n general, -
‘the-epoxidation reaction.is carried out in accor dance
. with known procedures. Preferred is the reaction of .
meta prasest inche gatalyet wilhyel indherrangss bifgora Odiblods weight percent,

PrEARPGD S8 L WAERBESERE | € 2051 Vets Curtabie for

use iThd fitaniua smm wdedtis ipseparee by iknowniprocedgesser Alprgferred

| %%‘?r?ﬁ%gton‘ﬁbgl If ﬁ%é%ﬁ»ﬁ%@% Oﬁyﬁ%%&%@%ﬁt}g%s With air at

BrUNeeePpRitireaBd. 8068504, artelicpbbeec, tungccafatarn@ with

of xis fromo 01;to 0.125. The nolar ratio of Si:

-kmpwmprocggyies orip mewara@cor@lﬁnsﬁeweﬂwm\@n’ﬂen The calcination

: %d\ggﬂ%agggyﬁjrxu fe &%a%n%wé é’?@‘F réerﬁgtt%lﬁ v@lr ?Fﬁn?cplremdues |s:

acqomplished.i a”homhu nregvaeamgaamb okidativestaleibblion pmisedures are

ORI P PHABIRUR B ALY |

- 10

met al Theu fitemitra dsﬂgmallteh waahiog eand] estviniaiient igemriedout so as to

T ARG A0 R R “ﬁ@%&%’atﬁﬁﬁaﬁiﬁﬁ% and

E ﬂemkefrtsedmtﬁeesnn Ilts’me@eﬂatim es@ebiaw&hmmtmimmw;mmemnlais

: t lar | t I t :
DR e B ed SRR cBsrrElly FRb o er s YA v R 2R fon
@fccﬁahgmo@ .@ﬂarég@maﬁomﬁrcﬂbﬂumr iBestter tdcrheé@b@t@é yh@d@érddonoble
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ht percent e titaniumsilcalite used

‘ iFe the,sil 'W'@@\W FRBRRIIRGP 8G10URLSy  €f @Prpé‘ace@é%ﬁ Lﬁrbeq(@ange
 heefdr® with 's@.l%seé;décrﬁ eE@eﬁléﬂgWetEQeﬁibvﬁP(bﬂﬁﬁlbﬁi% residues

calcination as wth_ air at el evat ed tenperat ure,

- trgm w0 r?%i"@@@a’fﬁiyﬁ’rtusﬂmﬁ’f?gf@t'?"SB@eedWﬁSa%brh%r\’ééd as is.
v-mﬁgéﬁbgatggfé"p[é@g,edures prior-to use i.n accordance with:-

e I nvention. The.calcination is. carried out until .

subst%ﬁﬂp‘éﬂl of eshpntiaile alemesidvesiran Jani roble gngigbcontaining -

SPtantT by ?s“&;hvﬁhﬁol’(%@s 1o [@g&é@(bﬁ @Ja‘tét'etivashln% and

|nat| procedures are for” exa

- ﬁ@nﬂgzwmeend\ﬂulmlﬂwemndmﬁerm atemaarempec!aliy preferred.

v BBl b HABR! PR ifh LRRA Rarl St 8TALE UM by Yot

essentl resi dues o

- heatingi wrgxamole mwgmmt ng- agents and the |ike used

25

- 30

int lef%r%ﬁlgg% ec&%@?ﬁr@t §BectBiPRC Al \okidative calcination al

armonl

-temperatures of at 1 ast 150°C for illustratively 10 minutes to 24 hours.
" Calcination temperature in the range ‘!50—850°C preferably 250—600°C anc

most preferably 300—550°C are empioyed. -
Addltlonal lmprevements are also achieved where pnor to or “during
epomdatlon the catalyst is- contacted with soiut:ons buffered to sllghtly acid tc

_ basic pH. The preferred pH range is 5-8, preferably 6-7. 5. See for example, US

Patent -No. 5,646 314 Especxally advantageous is the use. of sodlum

ammoruum andlor potassmm salt buffered solutions. Excellent results are alsc

achieved with calclum enti magpeslum salt containing soluhons. Other Group 1+

~ and ILa salts can be used as can compounds such as fripheny! phosphine. The
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The cal cinedsilicalite essentiall y free of residues

is then treated as by ion t,_) exchange or
i mpregnati on procedures in order to i ncorporat e the
desired noble 15.netal into the silicalite in
pprbinationt ef thewahirstio®ant s GRGLME DufeRly SIGHRY &
rg Lm:,seferred wi th subsequent essentially co &?iet e 9es best.
renoval of anionic residues fromthe.resulti ng ‘
cat al Especibip begomed 0 the QeR0

%FS%? essenféj ?St éll'qferably

|pEscrl bed herein |ater. .i  Renpva

OFRIAICUS FAIRPPYRSs asdinseribed it USMan5mady 20 suppor t
o T O8HssATbrbSyEAUEBLHN Ity AR IRl B Rea uncer

| %maﬁgoa ﬁa"‘? ifionsleithgienpepatuss, erasspes; lreédtgfntrraﬁrﬁsq eséhibed in

el pUin P BBt BoL A WS b2 EA | i grieaga, DE

cat

u?‘ﬁ%%/ 109 M¥Q B3 Hrids Wfanvm?aebem 4c362A17Y SUP iHB-360126C hRE Hs-
bgo@gdh oxi dative calcination at -25 tenperatures of at - -
toast 150C for illustratively 10 m nutes to 24 hours.

Cal ci hze rowuttoietalysiused maybe detgRinkabrBHRBasis of themolar

%Sfcﬁrtﬁé’ltﬁ’a Cglq &ed Jﬂ,ﬁ?%g%%hﬁr? rgg& éaoblg]esgjggt%%gge@pphed

er rwfutp rqf ohmEo oTypiwﬂW Guffent. ¢atd@e &h 9{%@%@' %S hrov?de a

SRRLAEL B 1 S ok ol 8 st s e evcatien or

. the Bpbxidatien nfayrbeaifét@ﬂn’nﬁed b thiab 8016 of\Pe g%s%@ rri %ﬁace velocity,

'%nffg’ tﬁ#’f\‘g advaﬂl}og% s is the use of “sod :
QHn 8YqrageR, Y IeN ARG caies ‘oRs(esbper hour per.

- Unitced catalyst aﬂwlntes(aabt%v@{éipas WS Gy ?G‘g\i\h |n°@ Cl‘aHQ% %?% 1 to

o fﬁ@&ﬁ] my cont ai ni ng sol ution
| 45 YRIcRdy sfisfartonised as can corrpounds such as .

20

‘tri phgieyépdxitsinh| _
ca p na%/l on anghéé]o%%n:'g%ta(i)vt\htt‘in ﬂ%ﬁm@?] béé)@e ngﬂntageous ‘
"\’Ré'k 3 & pressyiesef 1-400 I‘!@Eﬁécf@pmﬁamr&ﬁm@dglte thdrenvestion is

c@f'nédibilpa'lsa BSrAPEILAIS e gg?ﬁ;e é@é%%%ldﬁngép @oelszsomdat:on'

conpounds as "descri be
Ppeigtatiy abfemprrafyesincthe p’angelatf |09T25?€y(nhﬂe puéfcrddly 20-80°C).

T@l@nﬁilogrei%tib”bqq{ydrogen to oxygen ‘can usually be varied in the range of

- 25
. may be advantageous for -certain oleﬁns As, the carrier gas any desired inert

30°

- H2:02-1:10 to 5*1 and is especially favorable at’ 1 5 to 1:1. The molar ratlo of .- ..

oxygen to olefin can ‘be 3:1 or more but preferably is 1:1 to 1 120, and mos’t
preferably 1:1.5 to 1 10. Relatlvely low Qj to olefin molar ratios (e.g., 1:1 to 1 3) :

- gas can be used.” The molar ratlo of olefin to carr:er gas is then usually in the
“range of 50:1 to 1:50, and especially 20:1 to-1:1.

- As inert camer gas noble gases such as hellum neon, argon krypton -
and xenon are sultab}e in addifion to nitrogen and carbon dioxide. Saturated' :
hydrocarbons with 1-8 espec:aily 1-6, and preferabie with 1-4 carbon atoms,

€.g., methane, ethane, propane and n-butane, are also- suitable. Nitrogen and

Saturated C1-Cs hydrocarbons are the preferred snert carrier gases ‘Mixtures of '
the listed mert carrier T gases can also be used. ' '
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the Teacti oniicon'di tions (e.qg., -ten‘per.at'u.re,' pressure,
reactant ratt.os) described in the follow ng published

- - patent applications: WD 96/102323, WQ 97/25143, DE

_19600709,- WD.97/:31711, WD 97/ 47386, JP 4-352771, JP. .

-H8- Zscifealinin the epoxidasbwsof pepylne ammudingop thatiavgation,

P BB LESUIRHEN 1 06Ch 8V Fab R 1R, BledEaT A il

€ titani mcon ai né nrunrzeol it
extdess aif efarmiert ges, the eplusiveciimitpef minfuresobf prcmylene propane

Bl fopRkieh FEgeatal Dty pihBUGBR0T ARG Pl an

fohA A thelle@cior BEInrtRE Reddbshd Sschdrge lisgnxi dati on rmy be
determ ned on,the' basis of the gas hour

Vel JoIRTCIoESOr i Invepfian BuaPRISUMTKUIE STRATIS continuously
re'inﬂr"eQ%@ lrn@)%/g%‘ PPERrea’ praliced A% 8Ftacis RANEd ﬁﬁrzal_‘rlgVS at -

unit of catal ystL vol ume (abbrevi ated as
belw aliResphafigPressure uptte about FHpvig Prefegably gp &P psig, and at

a te?ﬁhérgf@ﬁtsgﬁ%renﬂt?VSQ&EedﬁE'rQébﬂoﬁ Bk ec%nrwnehe Wwheh are

ase and I s advantageous -to work
lomeebourlo then theispvardy dilustigbye vaparization é@ﬂmrﬁ@wo arméOD o
@¥pnt|on is 20 carried out at a tenperature
e ctive to achieve the desired olefin epoxi-dation,-
- pr efEhedbligwiay exempkr fiusiraiss the imvemtioange of ~ 0- 125C

Eé |§ preferably, . 20-800C). The nolar.ratio of

- 15

gen to oxygen can usually be varied in the range

of  R&icER-1Lis1d) CSTROotdl whitt ié fecesindinkal h!yorftEBH)IleM prépylene, -

1 ' t f ef
- 2f R Bagen and g IPSh Py dpeT o het SRR bR BeRhr ) Can
25 [rerfierefdtyr 1tvﬂa Imet Pisld Qlery BebaiohvEes-Y doﬂmr@%gtcm wt% Pd

ol efin nol ar r

PriRatsh 2% SBaioPrInGgSP 5 S55 88 drobyingS Gioel Brongesthyi

- ._'erﬂev dBRRhf edTheesdivertafias &) mngsselmt To\“eaHBulaHSB%'é’ndethe

20

S 25

50

lefi'n to carrier gas rs then usually-in th range of

scﬁoent/caolyﬁt slorry camprisngds wi% gatalystistfed 4o @acxxy 1i aidhe rate of
rlﬁérr%f si[] o€ cHAREP r%%‘%}z %/F:Fb@e Hg?érafeegf%e ?rg 8Bt 30

rypton, xenon -"ar e sul e’ln It on
mmromeogen and car bon -di oxi de. Saturated . - hydrocar bons

0 e e8P SRS Ao Al BpRLBEP bGied To bfyre gooc L

car bo ane,

contacitbetecerite mlmlssmmpdzﬂreis I\Titer omrtroarudmdmansr lirareabtor 1 .

inghes AR FReRHRuR & 4PC A fe 9%'3%%%%&3%@9%% bars.

Rasigendeainis %Ohbout 240 minutes.,

A reaction mixture stream is removed via line 4 at the rate of about 649

‘ Ibslhr the composrtlon by weight of this stream is about 16% solvent, 4% .
propylene oxrde 1% okygen 0.05% hydrogen, 1% propane,: and- 79% other - -
lights, and.the strearn is passed to flash separator 5 wherem the stream Is.

ﬂasheriat 150"0 ‘and 2 bars An overhead stream is removed via Irne 6 at a rate

of about 544 Ibs/hr. Thls stream compnses about 4.6wit% propylene oxxde and is
_passed to separatlon for recovery of propyfene oxide. - o

A




5 Specrflcally in-the epoxrdatlon of propylene ,
accordlng to“the invention, - pgropane -can be supplied’
"~ in such -a way that, -i-n the presence of an appropriate
excess of carrier gas, -the explosive limts of

i x&.rqrrlébr>6@mpmpmrsemxg 9. 5wﬁpémamlystwﬂﬂmmuemmmge Nia

vVQj t h m xture, .can

Iln%§fa?| dm N f(g) '%Sgg’ é‘r&o ?e[ ﬂfo‘"f‘i%aﬁ’ﬁ‘nﬁ%%%ﬁ?lﬁ@t with
slurrnedle&talysltrsaddatas gexded d Ihﬁ 3 (Auishbw@D, a reaction

m xture streamis continuously renoved via line 4.

I.-n- preferred practice, the stream-is flashed in zone -

5 at beIOM/atnDspherlc pressure up to about -50 psig

preferdbly up to 10 psig,” and at a t enperat ure

sufficient to, vaporize the reaction mxture

conponent s whi.ch are_ 10 | ower boiling than-t he.

sol vent . IIIustratlve vapori zation tenperatures are-

100 to 150C. The follomnng exanple illustrates t he

i nvention.. Exanple " Reactor 1 is a CSTRto which is .

fed via line 2 about 55 |Ibs/hr propylene, 15 20 | bs/hr
" oxygen and.0.7 | bs/ hr hydrogen as wel| as 468 |bs/hr

inerts . Fed to reactor 1 via line-3 i's a slurry of ‘Pd

on TS-1 canprising 0.1 w% Pd prepared as described -

.in USP 6, 555, 49362 in di propyiene glycol nononethyl

et'her solvent. The sol vent has -a boiling point of

about 188C and the solvent/catalyst slurry conprising

66 mﬁ@bcatalyst is fed to reactor 1 at the rate of 20
. 105 Lbs/hr. The slurred catalyst has an aver age
" ° particle size-of about 30 microns.-in reactor 1 the
reaction mixture is thoroughly agitated to ensufre. good.
.contact between the "various conpounds. The reactlon
~conditions in.reactor 1. include a reaction
tenperature of 60C-and a reaction pressure of about 33
bars.. 25 Residehce tine is about 240 minutes. A
reaction mxture streamis-renoved via line 4 at .
-the.rate of about 649 |bs/hr, the conposition by

wei ght of this streamis about 16% sol vent, 4%~

propyl ene oxi de, 1% oxygen, 0.-05% hydrogen, 1%
propane,: and 79% ot her ~ - R
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lights, and the stream.is passed to: flash separator
5 wherein. the streamis 30 flashed-at 150C and 2 '
. bars. An overhead stream'i-s renpoved via line 6 at a
rate of about 544 |bs/hr. This stream conprises
about 4.6wt % propylene oxide and is passed to
separation for, recovery of propylene oxide. 6 Liquid
bottons: conprising 9.5 w % catalyst in the sol vent
is renoved via -line 3 "and recycled to reactor 1 at
iCm{..he rate of 105 | bs/hr. Make-up solvent with slurred

catal yst is added as needed to |in
711 dlai ancontinuons preeass 19040 p&)%t&cgsgg ?1 rﬁ]cggm}me dt

propy / Ogt%?chlgo EJP(' Haﬁ%tuﬁaﬁrb?ﬂgné ORn Oﬁold@;mwybﬁ,@@noat dead:nye

mol ecul ar oxygen at a1 o
cond:ﬁoﬁmndatuqunssomem dontpiming o sokh ERRYHR thiﬁté'Y&t EUN‘"‘& ol

the splﬁcg & L ‘%% Q(/:ﬁa%h S b S?'geé rér1§}518y|§§|é/ 8bfvent Afing a

CO”’D“ se a sol vent havi ng
boiling pd®i bf ACieRei nt of 180°C, aasmnma@sly reWinﬁLﬁ;u@qguon liquid

Astrearrfl(efglt?epg é@aqﬁrtlﬁg %F)é%g‘}alsb %: Ig\ﬁiﬁ?EB‘ﬁR@] Ththe arse\?a‘%f #8m

ents as vapor from
the staP)e rééét@fnf ARG | et guu dres:tycm;naahmd eslyay i rIT quscavqr?t G
ur of so vent an ‘cat. t om t-he
catalyfst awrfgargﬁeep TR e a‘@afg F*S“?{[ %%ﬁ"re 2. The
' process of claiml- wherein the solvent is dipropyl ene
- glycol ~nononethyl ether. 15 3 The process of claim1l

~-wherein the solid epoxidation.catalyst conprises

ndbl e RE Aro @ik sTSH- daind 1 Thisereiro tes solvenisadiptopylshe ray el
the solid epoxidation catalyst corrprl ses Pd on TS 1

_moncgnethyl ether.

'3’: The process of claim 1 wherein the solid epoxidation catalyst

comprises noble metal on TS-1. -

4,  The process of claim 1 wherein the solid epoxidation catalyst

comprises Pd on TS-1.




