+ : e3esspnnopFpJ<s6rsTsKVa wp 00i 55i48 , , 15 Septenmber 2003 PROCESS FOR THE
, PURI FI CATI ON OF PROPYLENE OXI DE The present invention relates to a process

for inprovi nglt e quality o~ propyl ene oxide. . Propyl eng i i d@ dely
S PRt

used as prec 35143 preparing: pol yet her polyols, which n

wi t h5pol yi socyanat e conpounds yi el d pol yuw et hanes. Typically, nme
preparing pol yether polyols involve reactinga starting corrpoundm HM "m""u”m
plurality of active hydrogen' ~ atons wi th propyl ene oxide, opti

t ogether with oneor nore other al kylene oxides |ike ethylene oxide *l66166*

or 1Dbut yl ene oxi de. Sujf s rdi.n S gl I ctional

al cohol s, generally cohémc%sng&g %GW%W(&QPBMNEEWEQEM such

al cohol s are glycols, glycerol, pentaerythritol,

trimethyl ol propane, triethanol am ne, sorbitol, mannitol, etc. Usually
alSstrong base |ikE&hpobassiemh HyManG s ize lae’s a5° ag aPAP§SESi Aorhi s type
of- reaction. Th I t rs I i eq.. pr epar et he pol yet her
pol yol has si g%ﬁnggggfikﬁ %aec{h%fﬁﬁ%ﬁgr&?%&g%ﬁ g?itgﬁé pol yur et hane foans
eventual | y obt ai ne8iz20Paeniec wixddey itshevigledsentsed 9| ypeopybenefoxi de)

i sknown to cause undesir f i pQlyysur.et L on.

exanpl es of su%ﬁeaﬁﬁgglgr gg@ﬁ@%ﬁ‘z Fir j$%éoyc%1%€n§8§fL%g%?hg?g%?ﬂl ow
foamrise and pykpisoklhapseel dompchueds fydraietl pdPaytrethaneéy, Tppically,

nmoul di ng25appl i catiqns the_presence aof ,pol.ypro ne, oXi i.n thepropyl ene
oxi de used formﬁgéﬁaf‘i <t ﬁ’ge?tsa rltrllgngpod‘gﬁeyte %re%% ot nﬁgsél@iﬁ e}:S?gEI"g’ in
terns of qualiiaystatbépgl yompiduade HaovdmdT e flerm Xy y¢pr apyleachpdirdgeh as

used t hroughout 30t he sent _speci ficatjon refer pol | en
oxi de) havi ng aa'f‘rﬁﬁnacﬁgg K& §Rt =61 f’gﬁ‘(ﬁfe[ﬁalo %ﬁoor?a%lf%hg?ggég,g}! %EBOnglae
, 15 Sept enbero20fdre 3thdet alkiyledehyqiaespriadid esmchyglgnel egalieboat ed gel

per megt j on chrongt ogr aphy. .Met hod X nuf.act ur i ropyl ene, oxi de are
wel | wn in l?ﬁgyj;gf‘? %mrcgﬁiﬁ%ﬁgugﬁagﬁ% rr%%}?@g ré%_\és.:.%cbyé%e via the
chl orohydrin pperessnetivhalt hechhdilepegeneds inocesstaiminge? ~tatter
process properg js reacted with an_orggnic dr.oper id‘_g. This

hydr oper oxi de ?sh%‘i'lf‘ﬁéi"tQFPPBGt'yEXW%&EﬁeP isdlecq-brg%?% ?han3EReILYCOLs,
hydr oper oxi de. glyicébhelfi pehtaasgtheitolyt tirialeadhdlolprdfatey ned as a
co-product (to _be further converted.into nethyl tert-butyl ether), in the
second case stW%ﬁ%h?§°$6?‘ﬁ§8’a§°Fgét8 -’pF“S&G’)étt.OJI'n e bsSALEY) s

chl or @ifydri n, pseeess shker Like poepesdvantywatosride eis easéddasoaform

propyl ene . chl orgﬁ;d in, fw‘/gi.ch i s _subse ue@t'lé% dehydrochl ori nated 15 ~
with cal ci um GRFdxYdk 8 F8im pYBSyLanE=E%i*dE™ ‘For the purpose of the
present invention Thei guaDpiaiesfakthehpebppilepar abkiicte ruad® ts msemhrdlanel v,
in all processes polypropyl ene.oxid is.faored in undesirably .high
quantities. Nb'?ré%v%?i,ly?’fﬁgg Rﬁé%ﬂi(gésg?lﬁpéﬁ'?@%&lﬂ%ﬁf £235) 4 %hat  hi gh
mol ecul ar wei gfia ot y psopyhenpodyderhany lfeafusr mvderdiird Ingy silor sigee dr
transport, for_exanple upon_contact with metal, such as carb sfeel. r
VoD for | BRSNS HhEY oEaF: PESSPHEPoBD BRa JdR R KT B ohE of

pol ypropyl ene mdwie)tareaksewontasti hed28fdett sSdwverdde goslgnbmsttisahaveodmeen
reported to be_useful for_this.purpese. For_i,nstance, -9, 692, 5

di scl oses t he 1R Fet i%?@ﬁlgarggn,sugﬁa}lggg -lcfrqutet%uﬁgtgsi ¥ hs B tabd. e
adsor bent s. | n ddR=rfeidd , 27 3bbon-kbalespetlodi dbamcames agat tdvdrs aenl apsed
as adsorbent for renoyin 0_pol.ypropyl ene_oxide). |n JP-.A 08/283253

zeol ites and TS %ﬁ'g ﬁ%ﬁ@?ﬁnegagglaﬁgéréé’m é‘n BRI zeol i tes have a
pore disanet er dpgdMet Soreddtié Fngsénoa ofihpbéyt(be omdrees axsidmll dsuitabl y

. 5 ) :
consist for atpr.!oepay tex'tgeo c‘)l\:'tci/ gfugggnfgiugrgéégfhg the starting polyether

polyol may cause probléms in terms of guality of the
polyurethane foam. _
The term “poly(propylene oxide)” as used throughout
30 the present specification refers to poly(propylene oxide)

having a molecular weight of 2000 Dalton or higher as
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. WO 0015%$148 , 15 Septenber 2003 - 3 Although the known adsorbents, and in
. particular activated carbon, performsatisfactorily in renoving

pol ypropyl eng _oxi de) from propyl ene oxide, there is stil
I mpr ovenent h‘%’?n(g’/sﬁ? sent invention ains to 5 provide a p1r5o%éé°§ém"¥)§{2003

I nproving the quality of propyl ene oxide by adsorption, wherein the
adsorbent used has at least a simlar perfd%ﬁhnce in terns of polypropyl ene
oxi de) renoval as activated carbon. According to US-5,493,035 there are
various 10 di idfetedinsd asgopoaypdopiytlie nes igly ach + wal idsk acagdbome s t he

adsor bent fox_purifyi.ng propyl epe oxide, particularly during-the initial or

start-up phas?%ﬁmﬁ%ﬁ§éhﬂ?@gggﬁgggfﬁggy%reatnent. The adsorption of

propyl ene oxi de oMexHdus afdi ededfaathaingnaripyldrs: ixghdy exeotwelbi ¢ and

15 hence causes excessive tenperature increases, during said tart-ug. Thi s
g‘i %r %@Hﬂetak s

has many unde&PRMP JShddtRichtes, COMBESELR A AR Tridsy I

vaporissati on %rld\c@' i 1tk | dh1beoh9drihi grddedLidl viGAUSHS 1pREAsdary
exothernms with very high tenperatures. This is extrenely hazardous and 20
may even causBereXds RAARARS act®r AhRg LRGeS PEAPESHBFLORRIS O Nt i on

proposed in Ugzacd®d Q3xH Saf cpff%a:wa_t AR At ope@fo it aat\AlAH LK HOBx 1de
i nvol ving contacting this r: ...1 activated carbon with a glycol, such as
propyl ene gl yésl eithempsagiikugel PRAFOPRECXISS e thy HReNz&RR i n the 25

process accor gl egcogéﬁaﬁd@.eslq{lttﬂ:@@mgen caleuid ot uigme diherabovesri sks
associated wth thé use of activated carbon. On the othér hand, the
puri fliCcat i on fermedmasc@ sToTRRCANSHr HERt Do The thsed cCORIATTF Hb 1Rto east

simlar to that.ql1a¢kivalset wardote 80 Aacendi RYdbnd ke ¥ Gsqeddvegt i on
relates to a procéss for inproving the quality of an propyl ené oxide
cont am nat ed @ieEmegoly( frepy TR @AREAE) ; ITRhitER QM@@%YGEWJWQ% st eps

of: (a) cont ag},hggi&lﬁem&;gﬁﬁe%@rml §REefXhde Wealata 33 339 BAMpylene

consi sting oz magnesi u | cat e and/ or wo oai bslas , 15 Septenber 2003

q _ cal ci um srhileardydrdar, sivirlohdi #RBASINRAL Livhdelrsamchdoidaafrdpyl ene
oxidg) i s redysed 31 NenfeNdfskigyelo 88Ym propylene oxide. For the

purpose of the present invention it is immaterial which
preparation route is used., Namely, in all processes
poly(propylene oxide) is formed in undesirably high
guantities. Moreover, it is known (e.g. from

20 Us-4,692,535) that high molecular weight poly(propylene
oxide) may be formed during storadge or transport, for
example upon contact with a metal, such as carbon steel.

Methods for improving the guality of propylene oxide

via adsorption of poly(propylene oxide) are known in the

25 art. Several adsorbents have been reported to be useful
for this purpose. For instance, U$-4,692,535 discloses
the use of activated carbon, charcoal or attapulgite as
suitable adsorbents. ‘In EP-A-0,601,273 non-calcined
diatomaceous earth is mentioned as adsorbent for removing

30 poly(propylene oxide). In JP-A-08/283253 zeolites and
magnesia are mentioned as adsorbents. Suitable zeolites
have a pore diameter between 3 and 10 Angstrom, while the
magnesia should suitably consist for at least 90 wt% of

magnesium oxide.



» (b) 'recovering the purified propyl ene oxide product. 5 As has al ready been
_indicated above, the way in which the propylene oxide is prepared is

immaterial t resent invention. Any known preparati be
appl i ed. The%ég@ﬁé%e oxide to be treated in the pr oces?ggétgﬁﬁ?ﬁ%mt?% t he

present invention may be the product 10 directly obtained fromthe known
preparation processes. Alternatively, said-ddrectly obtained propyl ene

oxi de al so may have been subjected to conventional purification and
recovery techni quesAbeh®tighi thies kinoeal extddrisrony dadred W thafbecpLesent

i nvention. Assum ng that the 15 propyl ene oxide ,is produced in a

hydr oper oxi de p’r‘?ﬁ:‘g%%’fe uEAT PR f F@d‘%%%w‘ a?%lr%&%/”tfé&ﬁli ERRSVEYBi cal |y
invol ve the remmwa) (@fopipl eaet egikizqpeftom k@it dwihopefRxides s
byproducts (like propane, al dehydes and al cohol) and other treating agents.
In general, theé%o-prERRmeher @& OHEMER ¢+ o TR RTSSATHY IHveHel proeiBE &P
the pregent inyanijide CONSESLEEsEOEcH iInBAvidy Wié Qfudl OPY! &he, P¥hd€endhe,
adsorbent is nég:%;esi um sinil§i cate, calcium sivﬁ%(%at e o?i a mxt uree%%D %gt ﬁn In

principle the larowe 25 adnPEPEL ARy WRHS bt aragirosken sidsedt bes aatl

cal ciumsilicat Yy ey K gresd id4

synt hetic ones,leezd.srg;e.51 ap%ﬁ?%%rbgé?ggﬁglﬁ ma ze?(gassislfing %ﬁiﬁ‘gp%%si um
sul phate with sedidah steneerd. asi actdvatedswmpstni.c cal ci um silicates may
be used. 30 Typi cal,l ! eskuU leCi | lJ.cates used in
their hydrated for r%]c)eﬁgt%&%ﬁg?hghdg]ﬁgggéﬁgé glrﬁ@v\%t grr]fe?ee 5 l|Fsct es : nay

al so b0 used. Hidfismldfiemonespabrtied eattds vad nighe cdstatisshtcdsbem ederred.

The adsor bent o ‘ f0 | AV e

propyl ene oxi dg%)(ér t%ﬁérlrfy e ﬁeﬁo?nﬁggé\&t’@GFS??gg}fﬁf% gé‘{oltdeerfbtegrhtz%’o?']saily
extruded form iderdnigedhshrimgbiahi ol siteTrupy Pérseoxifda s gudsiseat.ed
Accordingly, s j fi L rJ t d

| i quid propyl etr?g@g)%?%jégpva\%at%p%&' Sfﬁ%ngggg\%ggﬁgéf %?Hg£§§§&%%}n%§ e %{l}g‘? age
particle size ¢hesacitipmmed eatbonypheakely,bdsi highd v angpdHemmd gmrd 100
pm preferably. f 9 LLa S [ .spersed. |
the | iﬁgui d progfﬁgn@e%gxtu% eSSi{%cg%%gyg&sPE%P?&Q?HQ&?"%%%%&?%N?&&&&t aeig

pr esent 10i nventsitamt—-sipep THi) s avwvanmagyouskpgsised tiohiseguencest,epne a2l di ng
a perneate (or fi.ltrate |.ain Ll L opyl.ene j pr.odyct .
The retentate, w%%ﬁss"e?ﬁfe??t Io%]%%énr?%i %’égpﬁegggg%?gggfg\% Fﬁgpggigﬁ%%‘ﬁy ne%%?

oxi de) adsor bedthkebedn whEidt riat i veitwey bausasr sedoodary eXomherofs Wit i on
met hods known | he.art . The f] us oulLd h ni t t he
adsor bent V\Athggfgp?’(%%g?l gnee o?%%%‘?aﬁéo?ggg ?%e?ggﬁg‘é‘%&o%‘gggggﬁ% M

t heseddkeni ngs. m3geegraccafidd aredotbe dewdgeascordidaghy tdePErds 493 1085 si ze
of - t he adsorbe p .part]j sed. . Sukt exnkil ter [l

i ncl ude gl assf ?b?egéfiﬁéﬁgﬁe%%ﬁ%&laﬁg tr]ﬁ§JI %I’ ?nggﬁh %’tgerﬁskglelt(:é: t%%g%&ﬁcdabac
filters or theofohhibactivartexs qFuprmbievatdlogt tbatagkéngr &#8ésnmarks). The
mukdi -t ube fil r,al QRS fi d_wi ) :

vertical | y25ar %g%ggeggl tcg%bgﬁ erreln?g %i gtf?;égfbf e%hgge?wakgﬁ%érene glycel.
or"conpartnents, whereby eachsadackrtientine adsarbebt bbb hpoxess dat drial
surrowided by j r_cl » I Vi e X ssel, and
the 1itgui d purPFPERREoRSToRa ER g thE L2 BERERERLORONAD FBRLESREL |
and30t he wal | bévehthpoaboyet uisKntassettatedevinll FReesogepfdastiviadeshd
of said tube. The_ ung,. o dsQqn t d, ; e = in
powder ed for mg ‘y%?}gél f)? frtg%gggr%%gnq%f%'l %P({)%g&m%%}fqbggggggnﬁtgﬁgcgﬁg%té of
liquid propyl ené bieded5erbandd toPried ersid yshowkd dpeuat beaatissinéde rused

Is in that of activated carbon.

30 Accordingly, the present invention relates to a
piocess for improving the guality of an propylene oxide
contaminated with poly(propylene oxide), which process
comprises the steps of:

(a) contacting the liquid propylene oxide with an

35 adsorbent consisting of magnesium silicate and/ozx



- WO 0D/ 55148 - 6 15 Septenber 2003 the range of fromO0.05 to 15 w % based
.on liquid propylene oxide, In general, when using the adsorbent in powdered

form it is to use as little adsorbent as need ff lve
WEhPEhEE fohemkratds s,

remove pol ypropy e), 5 and accordingly it is pre use at
nost 10 wt % and nore preferably at nost 5-wy%of adsorbent powder. The
powder adsorbent may have a surface area of from10 to | 000 nR/g, but

preferably the surface.area ..s. at 0 0,..omce. f er ahl t | east
200 nR2/ g and even 56:15% psrle lecraaatb% f}?’g%e’fse%géqBBHBnQ%.BEEn%g%QaI h%r native
enbodi nent of the pmewess <t gerldl grdmyldme ppesdal ievertucrdsttep tha

conpri ses passing the.contam nated opyl ene oxi de over a bed of shaped
particles of the a&?&ﬁ&ﬁ%fieﬁé;ﬂaiégticles may have any 15 shape

conventional | y (gsegecioR@xddign g ephnrssti eyl pnsieySenat arsdet pirodmaes,
qguadr ul obes, holl ow cylinders v noliths, Their size (djianmeter). typically
is in the order of & P&S Fé,g(ys:ﬁ%?fhslrﬁn‘fﬁ%ﬁﬁ ?%c’gemﬁk@f"iaﬁdéf‘s%l&
typically havergel 8RaR/AGRAMIEIdd ald Qodpd fodn 2st OmBatdQipneker ey 3 to

5. The porosity and surface area of such shaped particles should be iégh
that the pol ypP8p§EafHe iNVOHtdOR -c £ b i iehe Ut BP 5~ AHSBRbBRIOCASSr SR

porosity in te dROT eV Yy BR lichd M P 1ed 008 ALLSreHPRR RhEf 9rdfiesd. 2
to 2 m/g and éggﬁg%nre&gféﬁtrablf§b.5 to 2S5 1.2 nl/g ag deterningd b S

. . : y
ni trogen adsorpEEOALinge touthge @ rasn el WA EP yI2 Einge FRENMPZIGUEEF 800

n2/ g, re sui 0 r | 2 n2/
as getlglr)m' negI %@ptgﬁgz&E‘?tonS?%% l:%:g@&%é??ﬁﬁﬁ%ﬁg%(%ﬁ?#b%%@%ﬁncgggkgﬁg@s. °

particles of thbtedpstbeslymatsédicaldinectl ympicainnd spreeriensr oxare um
silicate, are 20apeflayshaq LX) dditepXid Uidh fen il bhal YBled ek bat ion

conprise a bin rial and the adsorbent naterial. Suital I nder
materi al s i ncl aud kaepyariyc texhddgusskdsiorealt 1082588480 15 Sept enber

2003 accordance with the present invention. Assuming that the

15 propylene oxide is produced in a hydroperoxide process,
such purification and recovery techniques typically
involve the removal of unreacted propéne and organic
hydroperoxide, by~products (like propane, aldehydes and
alcochol) and other treating agents. In general, the

20 propylene oxide stream to be treated in the process of
the present invention consists for at least 93 wt% of
propylene oxide.

The adsorbent is magnesium silicate, calcium silicate
or a mixture of both. In principle the known,

25 commercially available magnesium silicates and calcium
silicates may be used. Preferred magnesium silicates are
the synthetic ones, e.g. prepared by reacting a magnesium
salt like magnesium sulphate with sodium silicate.
Similarly, synthetic calcium silicates may be used.

30 Typically, the magnesium and calcium silicates are used
in their hydrated form, although the dehydrated or water-
free silicates may also be used. The use of magnesium
silicate as the adsorbent is preferred.

The adsorbent may be used as a powder to form a

35 slurry with the propylene oxide or may be used in



., . magnesia, titania, alumna, zirconia and silica-alum na, of which
'silicais preferred. The weight ratio of binderto adsorbent material may
vary from 10:90. to 90: 10,suitably from Z0:80 to 50:50. can
be made by WA 4Enal . extrusi ont echni ques known in tﬁgyg?ﬁé%§§§?¥§f|y an
extrusionm xture is prepared from powders qf the solids (adsorbentand

bi nder)and water .by m xi ng and kneading the .passing this mxture into the
extruder. ingredients and. ,, .10Such m xture typically has aste-| i ke
appear ance, | textsdéednfera Adr Aabeskithrough wRdSh 5@%I3ﬁ?3£¥%ﬁﬁa%ﬁ%de
toopti m se th%éﬁ | hglkneadi ng procedure to obtain anextrudabl e paste and
to select the ™o appropri ateextrusi on conditions, Beside the adsorbent
mat eri al , 15bi nder ZaepbmairglyheSERPr g oF3Fadhe awdHr sto s Koconpri se
extrusion aids to | 0 : LAWERORE LI &S ST 1 el Id4Si N Wil tds Aare
known in the & Hn %n%?ﬁ%ggtéo?insfancg, aIthgﬁgc mono- car boxyl i ¢ aci ds,
pol yvi gyl pyri diines mowkdsnl &6xthieusdssabroti. uepRoSFeE FARHEIR otk um

conpounds, al ky] ated aromgti.c 13CY Gl ar. i id fatty
ol s, "sul f ondtied S brEPT BB GBS VAT RIS Be Py e ool 0

sul fates,::5. 100 km, prefevhbayedrbat @ apd40i ks Shdsphdnyi,c tée d salts,

pol y-. oxyet hyl ene al kyl phenal s, polyoxyetgyl ne al cohol s,.25po0l yaxyet hyl ene
al kyl ani nes,  pelsapget hylanelgPRYEE L HeSNFoly8HA Er’ﬁ"(?é’sl,er%ol S/

am nes, pol yol,S,. @l yyi aykaleehol $n anekykabbeigleyaolod amt grypudte.
Burnoutmateri dls may al so be used to increase &he,poro ity ofthe final

n
ext r utlBt e. Exaripiventfobur RBAP KRY e AEIRELAFESH S Lo e Chyiterd a0tk S 6P

met hyl cel | ul 0sg, 8 #Wd c&- bliheseel qbexfistanth) Runtahelinyg ahd Ipuyified
pol yet hyl ene or anyof” the pol yneric m crospheres or m crowaxes. After

extrusi on t he POamYRR@so¥t8edPredushdcAPE FEYCPEAFeng SRS RS TRt ed at

an el evat ed3s 4 €nePLAEBERBNY YRthOp30Y (Bropilenyy @y up WO
00155r48 _ 8 _ ept enber 2003 _to 200 C. The gerlod foor drying may vary
but will usualddsanPed BhABEPE; FBrETAHEPELIG YT PEMCIE i RE 3 hours.

The dyying nmay ;al,S0 ber | 5t £0RakEE nBkish khBAnS URS egwe Rl tcalienatilanr used
Calcination is typically effected 5 at an el evated tenperature, preferably
up to 1000 C, shotwldbrieade adhghi PBRNEDGS: 5Pg6otRe RISCTRES MY from 300

to 700 C Cal %idl%léfibﬁléﬂs gxLEUYabasorsetly phedlely ebhertredafsr tmepari od
of up to 5 hodrs,” prefierably from 30 m nutes to.4 hours. 10 Fol |l ow ng

cal ci nati on t lpendnasiatBeenayapt Sdbrect £ P6 BSPPealSRrHoSutrali se
any catal yti C?ile:ﬁ/ergfg iye agbdsshbesssthkl aBE8EBBhtabbatetalptirtaldles
or~possi bl .y formed on the surface of the extrudates during_ cal cination.
These2@ci d siN@gdJuﬁnigﬁb%GdelbéFénFPﬁlF?SZBnEFo&BFéupﬁb léﬁﬁation of

pol ypr opyl ene f%'t%?s, Syehcbr eaigept 68yl fultortaxanpheteiavalive igHEer sing
the cal cined extrudates zn water or subjecting themto a_, steam:;i
treatnent. FvFurngebag pbbkterstnE phPesEABtiRIEntidheESsEXRCRGG &ent s

preferred. Sugh ?:Q.falceaa[‘ié‘gﬁ‘iééétﬂﬁﬂks?@wb@ faltiedupet oy tkehe
convent i onal et ho s, for instance, by contacting the caIC|neqéextrudates

. . t Cl,
Wi th | ow pressieneralddm eemapdse. 80VeSFet Fligeh HatBsVEFFiC416¢ hours,
suitapiy from Ser!£18m¥ALEr diEERIBLEBAOBYVEEANhRGbRICAETENt S
carr?%% out 2§%E%§¥§#%gﬂg%e%rundéT mld conditioni gr.e._at 30- 100 g) IS
carried out. TooraatmaRtes Wrerehyt88F) patkeA EAEBeRTf FRed B¥E%aRd the
l'iquid propyl g%%o%?éz‘i‘faééri@fns@.aﬁ&@fidébrEygsl thisebed1loThi.sThpesatiraty nmay

be repeated séveral tines by 30 recycling. the propyl ene oxi de qver. the
adsorgent bed igr passed thrgﬁgh theyvessgl andpthgy url%led

propylene oxide is pressed through the filter cloth and

ligquid p

30 the wall of the porous tube into saild tube and is
recovered at the end of said tube.
The amount of adsorbent used, when the adsorbent is
used in powdered form, typically ranges from 0.01 to
20 wt3 based on the amount of ligquid propylene oxide

35 treated. Preferably, the amount of adsorbent used is in



. by ‘passing the propyl ene oxide through a cascade of two or nore :fixed bed
adsorption colums arranged in series. The purified propyl ene oxide product

is recovered V@ﬁ()&/&‘f?stpm tom stream | eaving the adsorption t&bbeRO3Ng t he
35 adsorption bed for the last tinme (when recycling) or 001S5148 g

15 September 2003 |eaving the final bed (when using a cascade of adsor ption
beds). One suitable node of operation is to use two adsorption colums with

one colum being used as a_swing Scolum. |n this nmode of operation one
adsor ption col ub® staRI®pRE afFER RhPPetfhd SoMidr 935%R R seduadg.

forrepl acement ofodficaddsokbep! IA! gehala10nGdoASHS Lk ON2 RELLBEIRNGE, Of

the adsorbent i'n t'he colum inoperafion reaches an undesirable |ow Ievel,
t he ot her 10adsdrqderedof @¥m, wiEhifr BSRL8ETeD &M Yse t3kehl PRl agepatiait

whi le the col ury Wddudhe:d parbynideagt ruabed ﬁ??%pm%iénéagﬁﬂd%t, of

operation forreplacenent o e adsorbent. Int
adsor pt Bont r eatarshta ecer dngly ylef $ 8cPreéryrefeitat aEe At anodsnhdi voky anal

singl e adsorption ¢ j e LSte rati | ﬁ%ﬂﬁﬁ-&e th ed
needs to be reﬁ?%rcee%% zv‘a'e]!nilstf%g %I'nggg\s/lél Errgmgf gﬁr (%iy ene oxi%d%wlgggée h(l%ver
t hebed, the polpgwdesyy|siwrxene)mgzpnhaneé af stilt€ageodesneniki fieomol 0 passed

over the adsorption lum wi || be20great I% diluted by the |arge vol unme of
treated propyl erffdkinfe/ 9 Fionh PTROREIRIEcBRBNTETfeCS HETt el T Rk least

latterioption i d it i Ly, d ti | ._Th
magnesi um si 11 G 805 0 A QRS BEeY GBEoLBAE. 25 Crily /b oL Lat cBORe
an orgai c qu?ﬂa L8 Hse de: agg@rREygn heat which is generated when

pdl ypr opyl ene Oxi el)gu i S "adsorbed onto the adsorbent. Although the )
adsor ption heat is I@ readl AR 1i6Es emrediRent ustn§hgcPirenessd ardpordiag

further decreasg ¢y ¢hahanelivd @il 88ept (Sfulc@mifil\i%e@ | iinrg@ the

capacity when operating on a commercial scale. In general, coo

equi prent i s veoptargdddiae PIPRYLeNe 2x @8 sPBEE Bobadspénsdamach such
expensi ve equi : t | aduant L r j } Qul

whi ch coul d beejgggéctfl%% to\r??;h%u%?ose 35 ?gﬂgéegﬂéﬁ%ﬁf’%s%y gjsé‘i)go%fé?ene
gl ycoll5 as di ssheped conmeniG/ssildy -usier, 15nSkpeéRBeFPREEE S, n WS-B1d®B8S 035
(di scussed her eznhef ore);, te pr. I i Leui I ed from

et hyl benzene, %—fgﬁgﬁyltgtlﬁgl%%f'( r?g‘{ﬁﬁ%hae%ﬁ' g!gcrg%?&r)lgl g:,&’grﬁr;t e)%%p%gtnyl ket one
or a mixture ofionmdighsnofbedfr SHese (dlameerTheypically is in the

order of millimeters, such as from 0.1 to 5 mm. Cylinders
typically have a length/diameter ratio of from 2 to 6,

20 preferably 3 to S. The porosity and surface area of such
shaped particles should be such that the poly(propylene

| oxide) can be adequately adsorbed. A preferred porosity
in texrms of pore volume is from 0.1 to 3 ml/g, more
preferably 0.2 to 2 ml/g and even more preferably 0.5 to

25 1.2 ml/g as determined by nitrogen adsorption. The
surface area may suitably range from 150 to 8§00 m2/g,
more suitably 200 to &00 m2/g and even more suitably 250
to 500 m2/g as determined by the BET method (ISO 9277:
1985(E)).

30 In case the particles of the adsorbent material, i.e.
magnesium silicate or calcium silicate, are shaped using
extrusion, the extrudates will typically comprise a
binder material and the adsorbent material. Suitable

binder materials include inorganic oxides like silica,



. 5 pretreatnment typically involves contacting the adsorbent with the organic
liquid for sufficient tinme to adsorb sufficient organic liquid onto the

adsorbent. The conditions applied in step (a) should pregyggﬂe%bggzmh

t hat the cogo@emtsgli on of pol ypropyl ene oxide) 10 is reduced to 0.5 ng/1
or less, nore preferably to 0.2 ng/1 or less. Furthernore, the conditions
shoul d be I such that the propyl ene oxi€ejremains in the liquid state.
Thus, at atnospheric pressure tenperatures from0O C up to 34 C may be

applied. Suitably, .steq.(a),i GRIA4 €02 0UE oAt a2 ahampanatdy-ealwmihe, r ange
of from5 to“@@r’és"fﬁeréﬁrt?s%lua:’e]als]é not pa%t icularly critical and wll,

normal |y be iof the drangd isfa fronpoetervedo Bap, WhbES ts HixER \°F raitge8 to 4

bar. Operating at, atnospheri ondi t i ' | by @Sty praxf exs ed. The
contact time® aﬁbﬁt%&{&a&a&%%lh%_.aﬁ%}?néak HeuR Ilb @S It £

_ or nd” pr opyl ene oxi de shoul d be sufficient
to achieve thgittairget derel2®f8Potypi@pyPene oxide) in the final propylene

oxi de: product. Typicall ontact_1i ~Nar 3 JHAULS £ Py Seyar al
hours® but far pi&gﬁ.iecvaﬁymrcg%ts%%sé%%n%?f\@%n%g gfké’%ﬁ%ﬁtﬂe@to. 25 2 hours
are preferreqedihianfdsxachded opethei antt hBypiqaild yhedr |9xSpeeeCVel ocity

ill suitable be fromO0.5 to 10, hg'1. T Loyventsi ' rghef, 4 t ed
\tl)my theu:c ol | oFHreg & il éﬁrﬁ‘?lﬁ%ﬁt%f?% gﬁag?%egggggg %félt c%ashi E\?/%%}%#%%ﬁ?o 30

these particyaf rahndi)rentd wikepnbpsmix269 ahdgkasadigetdrewith a

o oK A LS L0 7% A TULEE SLOBILEHS e pdigucencto

prop: Fene oxiglgeH el daiddier yeRed DIy vass sai pastle-1i%kSeprarnsno@03I WOl s

i schar ged Vi Ehios iR Gt T CRbILE of §Tase, SRiALe i BTk e

Bt Tt | 61 e Ene. o o). Davnd. . ol oo, seLaht 2000

| 7a and hi gh@rxﬁrﬁlqar%]sey%?ﬁiﬁgyﬁﬁg F@aﬁﬁﬁéﬁp‘ %t‘ﬁgB%bsl'tan |E?1£%r%\?%g) .
extrusion conditions. Beside the adsorbent material,

15 binder and water the extrusion paste will normally also
comprise extrusicn aids to improve the flow properties.
Such extrusion aids are known in the art and include, for
instance, aliphatic mono-carboxylic acids, polyvinyl

. pyridine, and sulfoxonium, sulfonium, phosphonium and

20 iodonium compounds, alkylated aromatic compounds, acyclic
monocarboxylic acids, fatty acids, sulfonated aromatic
compounds, alcohol sulfates, ether alcohql sulfates,

ﬁ?% sulfated fats and oils, phosphonic acid salts, poly-

- | oxyethylene alkylphenols, polyoxyethylene alcohols,

25 polyoxyethylene alkylamines, polyoxyethylene alkylamides,
polyacrylémides, polyacryl amines, peclyols, polyvinyl
alcohols, acetylenic glycols and graphite. Burnout
materials may also be used to increase the porosity of
the final extrudate.Examples of burnout materials are

30 . polyethylene oxide, methylcellulose, ethylcelluldse,
latex, starch, nut shells or flour, polyethylene or any
of the polymeric microséheres or microwaxes.

After extrusion the extrudates are dried and
calcined. Drying may be effected at an elevated

35 temperature, preferably up to 300 °C, more preferably up



- The concentration of polypropyl ene oxide) was determ ned by. nmeans of
conmbi ned gel perneation 10 chromatography and evaporative light scattering

“detection (GREolESR. The ELS detector used was the ALT f%*sé&%(u@lu{@%* is a

trademark), used at 55 Cwith a nitrogen flow of J. I'n the
GPC- ELSD techni que the pol ypropyl ene oxi de)g havi ng a rml ecul ar wei ght of 15
2000 Da and hlgher is separated from | ower nDIecuIar wei ght material by

means of GPC and i s subseqyently passed intg the ELS detector, where it is
nebul i zed i nt 59a2f0ne Gv KAN®FPAFbPFetoTUSITHGNG MashTR RS thet nebid i zi ng

gas. The dr Ophgfg?)]/,tl LRt Nedohil oW hreUEh 1anAG, eARPT R | Anktbe, tyher e

they are parti vapor at ed IeaV|ng cl.ouds of small, non-volatile
particles. Th@sboungsar {ing cArphRs FAYoBSHCablE gRtaRRARAhdBER Bt ect ed by

ro.:.oo.. lighg, Egggl rdewc 2 RbobA . nulat_vcalnl a®ionl N8 18| P Ofted

pol ypr opyl ene oxi en be cal cul ated fromthe 25 ELSD peak, area
found Svi a t heatekat |edr¢V\aEEda zenpe GAEEERn Predgraddit SJR Heo BLE pak ar ea,

C the pol ypropyl gne Qe LONELGL! 2000R-ARG02 N4 bl LONS AN S . 2158

constants a a froma 30 seriés of standar utions of
pol y(net hyl n’EDIatDyW@tDe) qatzkeinatienght 20e0@BtaKdatiat khowpically

t t |
ot de and  DFGAE-EAE wek Msrrod bz By EEAE0RGuls ) BB T PR,
12 15 Septerr_beerﬁQSeSuhs:eqbetmm;@ 0.1~ on weight basis of powdered
Wg ium silicat x\it hﬁglgglﬁ:%l\%ggy%g; E@t Qt?ﬁ;d%‘t? ag‘%f%@ ﬂj’]ﬂ: 30/?

i‘ght: H20 an |cI g sirze a surface
ar ea of 5D0 ngbgawazeatatdad to Adetrapise pnypyhérd yoiicee luyndertistd rring

d I f d. St f t bout
10° grams of tFoSR el -Feopyeri 3 Hee e ot Senr GEU VLGN I REAT I Cossel

via the PS f|fbemgdabhemhdnsﬂrﬁ&mecoﬁtbhe ektp@ﬂy@gmo@ﬂn§HQCM|de) havi ng
Vi & PG ELSD GaLRbORFABRe dOSVES Shed setFre BREeLYy SSURS YRR S
1). 15 promote the formation of poly(propylene oxide). Such
treatment could, for example, inveolve immersing the
calcined extrudates in water or subjecting them to a
steaming treatment. For the purpose of the present
invention a steaming treatment is preferred. Such
20 steaming ‘treatment can be carried out by the conventional
methods, for instance,'by contacting the calcined
extrudates with low pressure steam of 120-180 °C for
30 minutes up to 48 hours, suitably from 2 to 24 hours.
Tf a water immexsion or steaming treatment is carried out
25 a drying step under mild conditions (i.e. at 30-100 °C)
is carried out.

The extrudates are suitably packed into a fixed bed
and the liquid propylene oxide is then passed through
this bed. This operation may be repeated several times by

30 recycling the propylene oxide over the adsorbent bed or
by passing the propylene oxide through a cascade of two
or more Iixed bed adsorption columns arranged in series.
The purified propylene oxide product is recovered as the
bottom stream lLeaving the adsorption bed or leaving the

35 adsorption bed for the last time (when recycling) or



Compar ative Exanple 1 Exanple 1 was repeated except that in stead of Z5
magnesi um silicate 0.1% on wei ght basis of activated coal was added (CEx |)

.- The results are indicated in Table 1. . Exanple 2 Cyl i{gjg'é@@].rjbgrggg@oed
magnesi um sSiwheaEQ4extrudates having a dianeter of 0.8 mmand a

| engt h/ di ameter ratio 20 O~ from3 to 4 were prepared as follows. An
extrusion paste was nade by m xi ng and kneadi-ng 51 grans of silica powder
having a surface axes of 200 n2/g, 136 grans of nagnesium silicate powder

having a surface area af 500 n®/ 145 arans .qf, waters and % OraFo 25 0bn
convent i onal é)&ar"l}é"r%n&%i §f’aTh|g§dp3§F%Ewg§ s?.‘t?bsequesntly extruded "and t he
extrusion strigaanth a dianeter of 0.8 nm obtained was cut is cylinders

with a length of 2.5 to 3 The .shaped_ext r udat ' l,cied at 490 C
for 7 hours and s@ﬁ%qﬁ.}é’ntg&@oﬂf’&@t 82 §§ev‘\nattﬁ%?lo%ssp\r/§5§lusrce2 t(si{cgam of 16D C

for 18 hours. ;g 5 @psmdcexhmidateshnene doilethmatbBhaC Ysrd RhaursWimae
ext rudat es hag a surface area of 348 nR/ %% ET _net heOdadso]:.":i:tieoq; eéwg)lq_;
O 00/ 551 48 ~columnq3inaEhdedmAREe: &% €8 AP S 5 E Ro1Ume 97 0. 9

m/g as deterninegd, &4 F08RNwadIer phiecothblie irscantps vead, chay geftbmi t h
i mpur e propyl ene oxi de and a bl ank PPO Wars‘_r determned as d %ceri bed above. 5
Subsequent | y, rBPlRFsReBRt °Bashe GASCRDeTafEF STddhesi silicate

extrudat es prepalsd,dssslesetcbedaakeve fasheaddd terthen mivw eqropy| Ene
oxi de under stirring and a slurry was

_ y formed. Stirrin s .gonti.nued for
60 m nutes. Th@ezatolan 1928FARE B PPS&Fé&ag’#&p;%el%V@xi% V\‘?a’:rsj’“‘“'Sj
di.schgpged ff%fast&gnff@&temu@ﬁsa&tw Zrihe BYsiddderry iaf tarkashiiottd he
conte of pol'ypropyl ene oxi de) having a mgl ecul ar wei ght .of 2000 Ba and

hi gher ([ PPQ orerafgian wasldeEBRnrRed™ ¥1EPCTdiesT deribed above. 15

The resul ts axg Jndi Galedyh nadabksehe(Bs 2hkeGompar aif-ogefaaing eEcx Exanpl e
2 was repeated except that in stead of magnesium.silicate 1~ 04150\/\%19{1&1

basi s of acti erSdemsnexPfuliitednerbendedIn this way the a

treatment can be very effectively operated. Alter-

15 natively, a single adsorption column is used and 4is
temporarily bypassed when the bed needs to be replaced.
Given the huge volume of propylene oxide passed over the
bed, the poly(propylene oxide) content of the propylene
oxide not passed over the adsorption celumn will be

20 greatly diluted by the large volume of treated propylene
oxide. From a process economic perspective this latter
option is preferred as it requires only one adsorpticn
column.

The magnesium silicate or calcium silicate adsorbent

25 may be pretreated with an organic liguid to minimise the
adsorption heat which is generated when poly(propylene
oxide) is adsorbed onto the adsorbent. Although the
adsorption heat is already much less than when using
activated carbon, a further decrease could be beneficial

30 as it could save on cooling capacity when operating on a
commercial séale. In general, cooling egquipment is very
expensive so if it is possible to dispense with such
expensive eguipment that would be advantageous. Suitable
organic liquids which could be used for this purpose

35 include a glycel, such as propylene glycol, as disclosed



20 The results are indicated in Table 1 (CEx 2). Table 1 .Purification

of propyl ene oxider..:::. Exanple ( PPO blank] [PPO (ng/1)(ng/1l)Ex
12.0f.0CEx 12.31.~Ex. 22.40.2CE. x 22.20.0 From Tabl e’ T_ {4 s&@Bnider 868N t hat
usi ng magnesvomnSsl4Bcat e as adsorbent in very small anounts {?OmtByro_ 1 w9
results in renpoval. o all pol ypropyl ene Oﬁ'ié)d@ fromthe inpute propyl ene
oxi de (Exanple 1), wheras 25 using the sa anount of activated carbon
results in a worse performance of the adsorbent in teans of 15 Sept enber
2003 - 14 poly (E—Gpyohd i d)squreadl herchnbafatele BR&nARE 457 2b{en
usi ng magnesium silicate \n extrude tndibeuekbnef 1 w % (Exanpl e
2), the adsorﬁpiBEgﬁ@beHﬁﬁﬁﬁﬁgi%giﬁgéééigfﬁﬂtﬁe gésorptfbn per f or nance
when using t he-paer i samamd) ofmemty Mattanty tardohingil udmess YIRS HRY AL i ve

Example Z). Exanple 3 In this exa e t LGN, ols\r, e
oxi def on magh&SPEA S it E T trf?;éatace‘ssgv\?aléadrgg%rgi ES 6'3{&5 Ol)uégo\er %d?gl%gt ic

condi t§ ons t opdekerditiferithe yaf foal] ofinhel vels ocbsrctsad ainet el seieePEi on

heat I d. An adi abatic . SUT . ' N el g
(AI'S1 - 306 ADCHE Fhe e AR i acbaed T ERL Ea008: SR 0 0 I SUghesi um

silicate extrydsiesieshd ckiydnit edaypie @nandthenatisogeendt.nosphere was

applied. Propylene oxide was supplied froma_ steel 16 0

tenperature (20 CFhgsicRyhit p:‘rpégsjlﬁci: of ﬁé%%r (ﬁ#t g%gg%% %B%%aféﬁ)grkggg]ure
in the Dewar gpounied tat? Hiddonderetmmion of poopybene yderde siipdt ) ed
corresponded Wth 20 the total volume of, void fraction.and,Roreg vol une of
the Adgnesi unisi FecRce T ttrat d9/0r RemeSTnePREY EFSAFAECTY & Tonpl et el y
fi'l led adsorphi @ngled. A tihay D@ e whsr r eskat condtihé onentsévowld tihe

adsorbent bed to neasure the temperature. ,The Dewar was %5 il.l %V\ecg to stand
for 24 hours. such that the propylene oxide remains in the liqul

state. Thus, at atmospheric pressure temperatures from
0 °C up to 34 °C may be applied. Suitably, step (a) is
15 carried out at a temperature in the range of frem 5 to
30 °C. The pressure is not particularly critical and will
normally be in the range of from 0.5 to 10 bar, more
suitably from 0.5 to 4 bar. Operating at atmospheric
conditions is usually most preferred. The contact time
26 : between adsorbent and propylene oxide should ke
sufficient to achieve the target level of poly(propylene
oxide) in the final propylene oxide product. Typically,
contact times may vary from 1 minute to several hours,
but for practical reasons contact times of 5 minutes to
25 2 hours are preferred. In a.fixed bed operation the

liguid hourly space velocity will suitable be from 0.5 to
10 hr-3.

The invention is further illustrated by the following
examples without limiting the scope of the invention to

30 these particular embodiments.

Examples

A 250 ml glass reactor with a cooling jacket was
charged with 1854 ¢ impure propylene oxide. The reactor
was placed in an ethylene glycol bath of approximately

35 15 °C. The pzopylene oxide inside the reactor was stirred



. The anobunts of the various conponents added and the tenperature
differential recorded (eT) are indicated in table 2. Exanples 9 and 5 and
Conparative Exarn le 3 30 Exanple 3 was repeated except

magnesi um siyhe@tR4extrudates were pretreated with 100 ‘réqg&ptewb%p%%

et hyl benzene (Exanple 4) or with 117 grans of a 70/3Q vv/w m xt ure of

met hyl phenyl ketone and net hyl penyl carhiRgl ..(Exanple 5), or . ~ 15
Sept ember 2003 - 15 - 0.8 nmactivated carbon extrudates (NCRIT RO 0. 8;

NORIT is a trademark) were used |nste nesi frugdat es.
The anounts oktad@sr BeHt and3Fry o%’drgp%ﬁ’?))p O'ag%eg %%
tenperature di ff% e JIGCH @@H:ﬁﬂo‘n as £liegdtealbdeingllalslse Ziltexd e 2

Adsor ption he so bent (g)PO (g)(pT) C Exa le 319 96.4Ex I
4140149 ~2. 1Ex(amll 6 T 0 WIS W& RE lé% o‘é’i’r Flon- Bg %z" sﬁ%v\rgsl’te%at t he

activat ed car hon adsqrfentod egbea&esls hec hi glesh e agonoenot sadser ptd on heat
and hence caus&&H g

est tenperature raise._ The rragne5| E}g\ é&cﬁ/ cate
extrudgt es cI@@ﬂ&Wpﬁdp&kﬁﬂ s s avkpE pt i BAL et AFh YR 1E
carboP exLxud%&EﬁrlT% Jeleasg d igndhe @Qy'ﬁéﬂgﬁﬂédoﬂ[@@GD&ﬂthm;hEHﬁ iS
even further

mg/l) . .
) The concentration of poly(propylene oxide) was
determined by means of combined gel permeation
10 chromatography and evaporative light scattering detection
(GPC-ELSD) . The ELS detector used was the ALTECH 500
(ALTECH is a trademark), used at 55 °C with a.nitrogen
flow of 1.9 ml/min. In the.GPC-ELSD technique the
poly (propylene oxide) having a molecular weight of
15 2000 Da and higher is separated from lower molecular
weight material by means of GPC and is subsequently
passed into the ELS detector, where it is nebulized into
a fine mist.of droplets using nitrogen as the nebulizing
gas. The droplets thus obtained f£low through an
20 evaporation tube, where they are partially evaporated
| leaving clouds of small, non-volatile particles. These
. particles pass through a light beam and are detected by
dﬁ' light scattering on a photo multiplier. The concentration
of poly(propylene oxide) can then be calculated from the
25 ELSD peak area found via the relation
Yy =a*cbP
wherein Y represents the ELSD peak area, C the
poly (propylene oxide) concentration and a and b are
constants. The constants a and b were determined from a
30 series of standard sclutions of poly(methyl methacrylate)
(molecular weight 24,400 Da) with known concentrations.
Example 1
The reactor was charged with impure propylene oxide

and a blank PPO was determined as described above,



>: |l owered when pretreating the magnesiumsilicate with r.:..: ethyl benzene
or wwth a mxture of nethyl phenyl ketone and 15 net hyl phenyl carbinol. It

i-s believed that this is inter ali.a.caused by the solve } as a
heat sink Qg pdriaflsorption heat and in case of Exanpl e{%sgég&r?@g%éﬁi onal

endot herm ¢ heat effect due to mxing the solvent used with propyl ene
oxide. It wll be appreciated 20 that a _nmgjor. advantage of a |ow or m ni nal
rel ease of adsorption heat is that cooling“an be mnimsed or even be
conpl etely dispersed with. This is very attractive froma process econonics
per specti ve. - SubSeSepndityer 2008 orC Hekeht MPaSEs pope¥ees & i nprovi ng

the quality of an. ptqpyl.eqq Qxifg,Gantand Wi HB1RG! ¥aREePW e DX Hle)
whi ch processm%%rh%glagfe&s S?Eéc%;geegglg}? a(aar%%ﬁ?%cti ng the | ilqui d propyl ene

oxide w th an.g,@ssasRent 7cons My R fhtregpe sand) salviagt @rard/ecrageal ci um
silicate under such conditions that the anobunt of poly (propylene oxide) is

reduced to the, desiigdsliovelor amd rb)ardcovert fgctherpar offi &P eves

oxi de product” 10 2. Process as clained in claim1, wherein step :ag

conpr Bses condddedngot Bdel LeBLF pRARR LIRPDxPHRARi 1R & Ip SkderT 1559 a
adsorbent, th a PRI SItZeyof LEH POMEERued ifRrt e rigngedro: 1
to 10D Vim fﬁ@ggeggsagoﬁ red iln clrc}i%z, wherein the adsorbent 15 is
di spersed i n Then | aboid plopyasse fkitkedt el RREPYLIENE PXide WASocess as

claimed in cl g@l@a?%eé’ seRer 9&&%%@&&&& $9s 5D /58S tRef Pl tialiesn) Sstep
yi el di*g a pe até containing the purified propyl ene oxide product. 20 5.
Process as clafted whighy thee comt@nt ML RAlY (REPRYASPRe OXHSFit NGWing a

adsorhent used js_i he rapge f a 0ondi on 1enut%based onnl ingyiad
pr opépene oxir&%.e%gﬂﬁﬁ:oggégﬁgs o(%f é?idrgeuoln in clai m?, ,vvhe(?ei‘ %qstef)1 I(n%}q
conpri ses paseasgdeherponednivia &F QrEdpiP ene S%FAELBFEr 295V&- | east one bed

of extrudates o. Nty of -1 JAQCHSSE asn Ghabnedai ngany)Qte of clains
1-6, wherein the '{(:1 gor9 éﬁ?la%staggetlr ealt ed with an organic liquid. B. Process

as cl ai medi n CompardtiweeEaiamptite lorganci liquid is sel ected

frome-hy=be: : ~ene, gﬂg' 160%= %‘%pcéaart@d"chcéﬂ hyhgheny! sKekh@nesOr a
m xture of two O~ Tnore of "t hese. . .
15 magnesium silicate 0.1% on weight basis of activated coal

was added (CEx 1).
The results are indicated in Table 1.

Example 2
Cylindrically shaped magnesium silicate gxtrxudates
having a diameter of 0.8 mm and a length/diameter ratio
20 of from 3 to 4 were prepared as follows.
An extrusion paste was made by mixing and kneading

51 grams of silica powder having a surface arxea of
200 m2/g, 136 grams of magnesium silicate powder having a

surface area of 500 m?/g, 145 grams of water and 9 grams
25 of conventional extrusion aids. This paste was

subsequentiy extruded and the extrusion string with a

diameter of 0.8 mm obtained was cut in cylinders with a

length of 2.5 to 3 mm. The shaped extrudates were

calcined at 490 °C for 7 hours and subseguently contacted
30 with low pressure steam of 160 °C for 18 hours. The

steamed extrudates were dried at 60 °C for 5 hours. The

extrudates had a surface area of 348 m2/g (BET method
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claimed is any one or clains 1-8, wherein the conditions applied in step
(-a) are such that the concentration of polypropyl ene oxi Y to
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From Table I it can be seen that using magnesium
silicate as adsorbent in very small amounts (only
0.1 wt%) results in removal of all poly(propylene oxide)
from the impure propylene oxide (Example 1), whereas

25 using the same amount of activated carbon results in a

worse performance of the adsorbent in terms of
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r with a mixture of methylphenyl ketone and

Tt is believed that this is intex

alia caused by the solvent used acting as a heat sink for

the adsorption heat and in case of Example 5 by an

additional endothermic heat effect due to mixing the

solvent used with propylene oxide.

It will be appreciated

that a major advantage of a low or minimal release of

adsorption heat is that cooling can be minimised or even
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from a process economics perspective.
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110% % & ()- CPowder of the adsorbent, the average particle size of

which powder is in the range from 1 to 100 pHm.
3. Process as claimed in claim 2, wherein the adsorbent

15 is dispersed in the liguid propylene oxide yielding a
slurry.

4. Process as claimed in claim 2 or 3, wherein step (b)
comprises a filtraticn Step yielding a permeate
containing the purified propylene cxide product.

20 5. Process as claimed in any one of claims 2-4, wherein
the amount of adsorbent used is in the range of from 0.05
to 135 wt% based on liguid precpylene oxide.

6. Process as claimed in claim 1, wherein step (a)
comprises passing the contaminated propylene oxide over

25 at least one bed of extrudates of the adscrbent.

7. Process as claimed in any one of claims 1-6, wherein
the adsorbent is pretreated with an crganic liguid.

8. Process as claimed in claim 7, wherein the organic
liguid is selected from ethy_benzene, methylphenyl

30 carbinel, methylphenvl ketone o» a mixture of two or nore
of these.
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concentration of poly(propylene oxide) is reduced to

0.5 mg/l or less.
5 10. Process as claimed in any one of claims 1-9, wherein

step (a) Lis carried out at a temperature in the range of

from 5 to 30 °C.



