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5 TECHNI CAL FI ELD 9 Cct ober 2004 The present invention relates to a process
for purifying propyl ene oxide. Mdre particularly, the present invention
relates to a process for renoving efficiently inpurities which exist in
propyl ene oxide to be purified, especially, a process 10 for purifying

. propyl ene oxides which has a feature--that inpurities which ?ﬂ%ﬁk92364
oxygen atom (hereinafter) may be a referred to as "oxygen-confal ning
inmpurities") can be renoved very efficiently. 15 BACKGROUND ART As a
purification process of propyl enePERQIBECARIPNocess in which water and a
hydr ocar bon havi ng 8-10 carbon atons are used as an extractant, an inpurity
of a hydrocarbon having 6 carbon atons contained in propylene oxide is

transferred to an 20 oil layer, and a g&op§lene oxid%waﬂ>eous solution of a
water layer is di stiRBRQGESS sFQRORHRIFYEYE. PROPXLENE ver, a process of

distilling an al kyl ene glycol having 2 to 6 carbon atons as an extractant
is also known (U. S. Pat. No. 5, 354 , 431 ) . However, these processes

Fepurbti es efficient Ly and econBRPEREFHE BYEEBCSIRE P THE | NVENTI ON Under
the present sitpat Ig)zr:]esgﬁtoitﬁ\?é:ﬁtfén L8 Ve85 8Bla précRseCEeurlffing
propylene oxide. More particularly, the present invention
relates to a process for removing efficiently impurities which
exist in propylene oxide to be purified, especially, a process
10 féf’“”;ihrifyiﬁg"pfOpylene‘ oxide; which has a feature -that
impurities which contain an oxygen atom ({hereinafter, may be

referred to as "oxygen-containing impurities") can be removed

very efficiently.

15 BACKGROUND ART
As a purification proceés ofJPfObflene oxide, a process
in which water and a hydrOcarbon'haviﬂg 8-10 carbon atoms are
used as an extractant, an impuritjr of ‘a hydrocarbon having 6
carbon atoms contained in propylene oxide is transferred to an
20 oil layer, and a propylene oxide aqueous solution of a wate:;
layerisdistilled,isknown(JPOS-l?O?SSA).Moreover,aprocess
of distilling an alkylene giycol having'z to 6 carbon atoms as
an extractant is also known (U.S. Pat. No. 5,354,431). However,
these processes were insufficient from a viewpoint of removing

25 oxygen-containing impurities efficiently and economically.

DISCLOSURE OF THE INVENTION

Under the present situation, an object of the present



“invention is to provide a process for purifying propyl ene oxide, which has
a feature that inpurities exist in propylene oxide to be purified can be
efficiently renmoved, especially oxygen-containing inpurities can be very
efficiently renoved. - 5 That is, the present invention relates to a process
for purifying propyl ene oxi de, which nprises distilling propyl ene oxide

.containing inpurities in the presence of a hydrocarbon havi nggpgasdenos
atonms or less. 10. BRI EF EXPLANATION OF THE DRAWNGS Fig. 1 is a figure
showi ng an exanpl e of a desirable .fP enbodiment of the present L@vention:
In Fig. invénthewsisitdipioviae mwmﬁprzp@ﬁaa%lagfpéaifﬂ%%%ﬁ Fow
purity propyl ene oxide, 3 shows a feed line of ,a _15 hydrocarhbagn hows a
pipeIinewnﬁchnnasiaiﬁeaaudeSthﬁﬁmémﬁuﬁiﬁéPFn@xaﬁtpgpiﬁrgaygﬁggypgégaoxide.
BEST MODE FOR CARRYI NG OUT THE | NVENTI Prqﬁxleng Oégﬂgcﬁgﬂi i ni ng
inpurities be purifbedcran Xe t&f HhFiqhX i TH'OY T he®pt'esent T nvention is

not particularly restricted, and,for exa r Yilo®eawhi ch
has beenosyganneenipiaisd &QPPESrt&Fde?‘ ﬁé&%%%?gﬁ%@ﬂgﬁxﬁene, can be

applied. Various inpurities are u tai-Bedted BHOPWrIteesd foxi de to
be subj ect ed toT%EFi*ﬁcd?F%ﬁFeﬁﬁ%ﬁi%%B%P%?gg contai ni ng oxygen atonms .
(oxygen-cont.ai ni ng i ny! UGhh £Sh BBhbaAeles dbd €111 anepalogatiede and
propionaP&EH%H&@Q%EéE&#%%%§§?ﬁ§Fein. 3 g&tb;ober 2004 The process of the
present i oyent Q0+l n8hie Aipta il ey apy htvee preistmasoptfaian hyg rorasdon
oxygen-contairning rnpurities, particularly, propylene oxide containing

met hanol xR nptselcadbothiactomepar atesn. is very difficult. 5 The
concentration of oxygen-containing inpurities in propylene oxide which is
subj ected to the process for purification of the present invention is

__usually 50 ppmby weight to 5 % b L ght i 0 1fRgst he hydrocarbon
havi 4@ 5 car bon atons%&Iﬁ%s%xm%,ﬁgnbfhgﬂgr%géﬁgﬁﬁﬁventi on,- there can

be-listed nethapne et hane. e "Qgige L PEQdbeae of- Bulddsdrable
i sobutyl ene, n-Béﬁt‘a e, sl-ar)%{;‘%defgf {R ene,\ari__lsobut gne) cycl opent adi ene,

‘cycl opentene, 1.4 , 0sEL anenvdnpeBhene, 2-pentene, but adi ene, etc. , .
‘a hydrocf gdjﬁ“f'\?&r’]?%-g?%;é)gon atons i-s. preferable) and a 15 hydrocar bon

having 4 or 5 capbpigatp)s shower & il kvt ton Ty dr sBaFBALERY be
used al one or together with two or nore kinds. The exis in%-f unt;fggc t he
hydr ocar haméd sofneive paitit? erapwene oxie wet gHOWE 34 1pper {)@?t of” a

colum where it is fed in the colum, and_nore_ preferapl - % 20 by
wei ght. \Wstradartomunrt $8oVS 3nREPelifff ot &H&P%Eg‘&;re}tbi%’rﬁf’ 5 s a

oxygen-containing inpurities.may_ b L.gRQASSI bl e because the inpurities
does not Rkﬁﬂ%&ReVV#rP?ﬁ%fﬁﬁﬂrB%gPﬁggggu?g??%éntIy, and, on the other hand,
when the '‘existing amount is too large, it may distill fromthe bottom of
the columm, 25 therefore nmay becone a inpurity of a propylene oxide. In
addi tion, the hydr aaambMdbrE Qe CARRYING) OUE TBEUENVEBNRIBN econonical ly

used by recovering and recycling to the colum. \Wen 2 or_nor kinggaof
hydr ocar bons ar e sl g adzhisde ¢ortaining impurities to be subjecte

20 to purification of the gfé?éﬁt invgﬁtidn is not particularly
restricted, and for exam?lé}”éfﬁdehﬁropylene oxide which has
been obtained by epoxi'datioh"6:}.;,1—'21'{1'56'1: oxidation of propylene,
can be applied. . |
Various impufifieé are usually contained in propylene
25 biiﬁeyfa'Bé’sﬁbjédféd'foJﬁhfificéfigﬁ:*aﬁﬁ impurities
contraining oxygen atoms (oxfgen—containing il_npgrities )' such as

methanol, water, acetaldehyde and propionaldehyde are included

therein.




9 COctober 2004 existing amount is based-on the total anmounts of the

hydr ocarbons . The hydrocarbon of the ambunt -equal to the anmount purged
fromthe colum may be fed to the colum to allow to exist the hydrocarbon. -
The overhead gas of the colum is condensed) then 5 the condensate is
contacted with water and settled) and fhe resulting water phase only is

. purged together with the oxygen-contaifing inpurities to the gshile-8hst he
system and the whol e anount of the resulting oil phase is returned to t%e
colum as a reflux thereby to accunul ate the hydrocarbon in the 10 col umm
and to reduce thgeoMpkoiRsAMttié Oprédenbuinventhensyist e&hfRct i ¥ icient
and econom cal operation becones possi bl e because the makeup ampunt of the
hydr ocar %&;ﬁﬂ@rﬁ@oﬁﬂﬂébdrﬁtaltﬁynglmnasemﬂYQﬂnaC%FFlBi@gd‘i“&%H i1%%re wat er
phase by these . operations. 15 A preferable enbodi nent of ‘H sétllrgbtf on in
the presguirfisieErdron, mwmmeuiﬂﬁtwmﬁwma@%@ﬁ%faf KREBTding to
this enbodinent, a low purity propél ene oxi de contai ni ng oxygen-contai ni ng

i npuriti edhixiceasamtiemols WAFEr ahgigeetal dehyde of nore than about 50

m by weight as a feeding 20 materjal, is c ' I 3@
SPSt i gl ati gn colTinen CP&Qﬁrgﬁ}%t%Prf e%‘tLdi?FEYEP?I&égg%'{%\#BFEéy%&ﬁgr;i?rnfgs én
hydr ocar bon havi ng 4 carbon, ajons 13S @lu J SEpreont i nuously
f ed thromﬂﬂe%?%go’ﬂ&% gglﬁhdlgo%ﬁggfgge% '?% rtﬁe?%d(%ﬁ the col utm, and
t he oxygen-cont ai nj ng i it Suchy &Nesuably \sat byeweight
Y o e R Y o e e T on o The

di scharg rocarbon fromthe top of the columm through
a feedin i i ghepyhergtati.de in which the inpurities have been
renoved ?tsé r%g%%}FZ@g%'%mthe bottom part of the colum t,hrough a fe‘fdi ng
line 5. 5 EXAYRLEH: @itdhscadiofd et &5 1CaFRYY| 2EeMSxPRlEBRt H i ng 0.
.2 %by weight of water, 0. 02 $ 5 by weight of_ acetal dehy a‘?{j,e 0,02 % by
" wei ght ofinaheapoesests tdventdon ,dEBEFeiCAR &% &&Fﬁﬁﬁ W?ﬁgﬁﬁ'p a %"‘%hnbers.

At the same time, butane is also_fed at ,a Jaouwer Jng-pertenéunber
into whi cttthy beye e PEOPATR PEOP¥GCRE e YR rjftg?#élr%]li%%ﬁ;t erlpéand but ane
are discharged fromthe to r the dbhehithlidkenen €ptLopen teme,

? accor di ngltlguFﬁBes%‘hﬁ?'b% &t%r?tgulq:fr%ll?r'i St:l}g% Pn propyl ene oxi de di ;éi | 1 ed
fromthe po of dhe &l @ —béhltenesdzcpen t end ) yradhentei ghe - of

acet al deh@%‘geé,’gg}'%bm by%g t of rr%’t hanol, 10 ppm by wei ght_of water and
10. ppm by ¥esgBtasbolUhaRdnd rB-sddidritom) atemspris serefe¥abhe. t3p21% of the
distillatiron colum is 0.73 MPa, and the tenperature is 63 refl uxed

, and thi irefSuA
anounts | Mmy#goeaebehi hayinige 4 laow T AaFHoR [AF WS 15 FPTRATERBEAP T 0 a fed

anount of propylene oxide is 3 20 | NDUSTRI-AL APPL] CAB| LI sef ¢ped
above, accor di ngrhese Hey@resarPopsvBAY Bf, uﬁe‘argégsg? *‘D %rzgaréii?g?ngitﬁ

propyl ene oxi de which has a at ur : 1 it beS thenheursedarbofr 2py| ene
oxi de to B¥OpAFiPPESG Eéﬂaﬁe % iSf{g‘ﬁ{tEgbr éﬁ%"}%ﬁ bgsseci a?l Y, 2

oxygen- cont 8L 0GB kb 65,99 & by wedaht at a upper part of & column

o

where it is fed in the column, and more preferably 30 - 99.9 %
20 by weight. When the amount. is to small, 's'ufficier’xt separation
of the oxygen-containing‘ impufities may become impossible
because the impuritieé' Eipes"’ﬁot‘ _cbhtacf with the hydrocarbon

sufficiently, and, on the other hand, when the existing amount

is too large, it may distill from the bottom of the column,

25 therefore may become a :meurity of a propylene oxide.
In addition, the hydrocarbon flowed out from the column
Vcan be economically usedby recoveringandrecyclingto the column.

When 2 or more kinds of hydrocarbons are used together, the




-25 can be very efficiently renoved, can be provided. 6 9 Cctober 2004
CLAIMS 1. A process for purifying propyl ene oxide, which conprises
distilling propyl ene oxide containing inpurities in the presence of a
hydrocar bon having 5 carbon atons or less using a distillation colum. 2.
The:process according to claim1) wherein the hydrocarbon is a nenber
.selected fromthe group consisting of ﬁydrocarbons having 3 t o §.t554:P8H4
atons. 3. The process according to claim1( wherein the hydrocarbon is a
menber selected fromthe group consisti-ng of hydrocarbons having 4 and 5

carbon aLgup,dy SR 963 AFERL AL 11 anyanesoff tiahyrbostEnuher el n
the inpu tres gre oxXxygen-containing inpurities and the total anount

contained in prepylRAeroxdfiSok R ebk moBnt pEmaly taet e tanIBYERr IR ght .
5. The process according to claim4, wherein the oxyfen-cont ai ni.n

i npuriti esofr endi 86 DaRAaaf NeeNfdE ticophef cohumdi £ 3T RV oFC &Hifhn fd
purified propylene oxide is recovered fromthe _bottomof the dést ihl | ation
col um. hilaNbNagoN ./ NTteNgverhead gas of the column is condensed, then

L Sl ctl e o o

cal cag ca}
U] o4 chUresloAion cHOFeR ) Bhekta] il Eari BPTRRRL ooeThed lRpthcai cal o2

L carc Ao e P TR T Sppu g ag onlomb el eimabim ] ool
pxsnid_Z Cabﬁ%h%f‘&ﬁ?hﬁ?] § ]ﬂ?é calhe] oAl cald easdkeathonttaabbdath odid cal) ca
Ul caU] cal’€alf’€aly) ¢afcajcal cal caU caj ca] ca68HW K- v
9&10%ES’ (el AYES Hor 1540 ¥R& relys 16 s i Bite Ehie( hyWrowagbon 18 1WES: () - H
TH 1098 (- 10%E8 () -wo! 10%E& (J-= ° (109 RIR& ()- ! 100EQ ()- " 100&' ()-~
#'10%9 & (Qolemn afd HYFRAG e titd maBeOpER roqthppat 9f the sy ;
O (géd:#g 12;/5:%(:&23;1\1/: and economical operation becomes possible
because the makeup amount of the hyﬁrocarbon can. be egual to
only an amount of a part dissolved in the water phase by these.
operations. . _
.15 . A preferable embodimeht of distillation in the present.
,.’L-n-vention is explained with reference to Fig. 1. According to
fhis embodiment, a low purity propylene oxide containing
6xygen-containing impﬁrities such as methanol, water and
acetaldehyde of more than about 50 ppm by weight as a feeding
20 mate:fial, is continuously fed in a distillation column 1 through
a feeding line 2. At the same time, _a':" hydrocarbon having 4 carbon
atoms such as isobutylene 1is also confinuously fed through
feeding line 3, and contacted with it inside of the column, and
the oxygen-containing impurities such as methancl and water are
25 'discharged together with thé hfdrOCarbon from the top of the
column through a feeding line 4, and propylene oxide in which

the impurities have been removed is recovered from the bottom

part of the column through a feeding line 5.
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EXAMPLE
Example 1

Propylene oxide containing 0.2 $byweight of water, 0.02%
5 by weight of acetaldehyde, and 0.02 % by weight of methanol is
fed into a distillation column with €0 plate numbers. At the
same time, butane is also fed at a lower part than the plate
number intowhichpropyleneoxideisfed. Acetaldehyde, methanol,

water ax_:d butane are discharged from the top part of the

10 distillation column, and according to the simulation, the
impurities in propylene oxide distilled from the bottom of the
7 column are fully reduced to 10 ppm by weight of acetaldehyde,
5 ppm'b_y weight of methanol, 10 ppm by weight of water and 10.
ppm by weight of butane. In addition,  the pressure of the top
15 of the distillation column is 0.73 MPa, and the temperature
is 63C. As a refluxed amount in 'Ehe opéfation, the flow rate
ratio of a refluxed amount to agfed amount of propylene oxide

is 3.

20 INDUSTRIAL APPLICABILITY
As described above, according to the present invention,
a process for purifying propylene oxide which has a feature that
impurit'ies contained-in ﬁrlopyle..n'e oxide to be purified can be
efficiently removed, especially, oxygen -containing impurities

95 can be very efficiently removed can be provided.
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the presence of a hydrocarbon having 5 carbon atoms or less

using a distillation column.

2. The process according to claim 1, wherein the
hydrocarbon is a member selected from the group consisting of

hfﬁrocarbons having 3 to 5 carbon atoms.
3. The process according to claim 1, wherein the
hydrocarbon is a member selééféa from the group consisting of
hydrocarbons having 4 and 5 carbon atoms.

4. The process according to anfone of claims 1 to 3,
wherein the impurities are oxygen-containing impurities and
the total amount contained in ﬁropylene oxide thereof is 50
ppm by weight to 5% by weight.

5. The process according to claim 4, wherein the
oxygen-containing impurities are discharged from the top of
the distillation column and pﬁrified propylene oiide is

recovered from the bottom 6f the.distillation column.



