1 SPECI FI CATI ON PROCESS FOR PRODUCI NG ALKYLENE CARBONATE FIELD OF ART The
present invention relates to a process for producing al kyl ene carbonate.
More particularly, it relates to a process for producing high-quality

‘al kyl ene carbonate C by using as a starting material carbon dioxide gas in
the oxidation reaction gas fornmed by gas-phase oxidation of ethylene.
BACKGROUND ART Al kyl ene carbonate is a éonpound useful as an organic

solvent or a reaction reagent. Especially, it is used as a solvent for
secondary lithium batteries and aspeterrehTion form ng al kyl carbonate. For
t he production of al kylene carbonate, 1t 1s a conventional process in the
art to react al kylene oxide with carbon dioxide gas, and nany reports have
been nade on the catalysts and processes for such a reaction. The carbon

di oxi de g r y FREu i rting material for the
productio%ﬁggﬁgskgpgngﬂéggggﬁgt%LkthgyoéggggN%$§n1by-product car bon di oxi de
gas produced in a hydrogen form ng process for the production of ammoni a or
2 from carbon di oxide gas produced in a fernmentation process,

FIELD OF ART

The present invention relates to a process for
producing alkylene carbonate. More particularly, it relates

to a process for producing high-guality alkylene carbonate

N
- by using as a starting material carbon dioxide gas in the
oxidation reaction gas formed by gas-phase oxidation of
ethylene.
BACKGROUND ART
Alkylene carbonate is a compound useful as an organic
solvent or a reaction reagent. Especially, it is used as a
solvent for secondary lithium batteries and a material for
(/31 forming alkylcarbonate.
N

For the production of alkylene carbonate, it is a
conventional process in the art to react alkylene oxide with
carbon dioxide gas, and many reports have been made on the
catalysts and processes for such a reaction.

The carbon dioxide gas generally used industrially as
a starting material for the production of alkylene carbonate
is provided from by-product carbon dioxide gas produced in a

hydrogen forming process for the production of ammonia or



and such carbon di oxide gas usually has a purity of not less than 99.5 vole
as it is passed through the steps of recovery and refining. Al so, carbon

di oxi de gas further enhanced in purity as required is comercially
avai |l abl e. Carbon di oxide gas is al so produced as a by-product in an

et hyl ene oxi de production process. For the production of ethylene oxide,
usual ly there is used such a nethod that ethylene is partially oxidized by
using a silver catalyst, and in this process a conplete oxidation reaction

of et hyl epeohakesbphageonsd@ ghdepredacteanihoapredieataaibanprécexisje gas.
Carbon dioxide gas is generally elimnated as it is harnful to the partial

oxi dat i ongh@ash&RNc O HEH MYt 8REde ﬁas ﬁbﬁaglynhaatadpﬁaﬁe8no@iﬁékd@eg@s i's
usually released into the atnosphere. If such rel eased by-product carbon

di oxi de upRafanobs vyik! hzede asaapaLachi nroRLAT LAL LoLoENBePLARUGEEGN of

al kyl ene carbonate, 1t would be not on eat advantage econom Cally

but woul d_al,s e benefigcial in Vir J | _te t hi,s_. car bon_di oxi de
gas, whi cﬁnés]?%ﬁl%{alrlgh-m‘z’/glr% ’ngcargﬂelos% (%J';c;ngggéeeaf %(Sed{ ‘glrslgg?i%ngéh%%c?%lle%sed into

t he atnosphere. Especially in case mherﬁlthe obgeﬁiive product is ethylene
car bonat ePYAs o EEANETRY hit EPPEPECEAN BBt 4PREB froma same plant, it

becones possible to greatly sinplify the facilities for the storage and
transport of t heComhieh (d1QXide gas is also produced as a by-produc

in an ethylene oxide production process. For the production

— of ethylene oxide, usually there is used such a method that
- )
. ethylene is partially oxidized by using a silver catalyst,

and in this process a complete oxidation reaction of
ethylene takes place as a side reaction to produce carbon
dioxide gas. Carbon dioxide gas is generally eliminated as
it is harmful to the partial oxidation reaction of ethylene,
and the eliminated carbon dioxide gas is usually released
into the atmosphere. |
If such released by-product carbon dioxide gas can be
<:> utilized as a starting material for the production of
alkylene carbonate, it would be not only of great advantage
economically but would also be beneficial in environmental
terms as this carbon dioxide gas, which is an earth-warming
gas, can be fixed and won't be reieased into the atmosphere.
Especially in case where the objective product is ethylene
carbonate, as both starting materials can be obtained from a

same plant, it becomes possible to greatly simplify the

facilities for the storage and transport of the materials.



Therefore, this is of great econom cal benefit. Use of carbon di oxi de gas
produced as a by-product in the ethylene oxide production process as a
starting material for the production of alkylene carbonate is per se

di sclosed in, for instance, Japanese Patent Application Laid-Open (KOKAI)
No. 9-67365. Also, the nethod of separating and recovering carbon dioxide
gas produced as a by-product in.the ethyl ene oxide production process is
di sclosed in, for instance, Japanese Patent Application Laid-Open (KOKAI)

No. 50-40bRSrefibys, vhiki zatbOngoéatasbenodioxlidbegagiproduced as a
by- product and recovered in the ethyl ene oxide production process for the

production of alikyd efe Carhonalforage r%y pPELY e RULS - 2 HOYENRHduL P $n

recovered carbon dioxide gas is usual notably low in purity as conpared

to the Sa{ﬁ?,éﬁ@ﬂg%ﬁéa&k%dgzggogﬁéP??nsgféégg?géﬁygpgtgﬁﬂﬁhg!h%t%?@%ﬁi”S a

| ar ge anoun y no an ocar bon n an al kyl ene

bonat ti t tarti . di gxi d i li ed
o an oxcERE CHERRPo PG PSSR aE: b R Rb e e  ERP BaE ol BF BoRarbRF deHhs 1 o
used cyclicallg, so that use of the sajd OMFEEEitg.CanOp di oxi de gas
tends to tRusECRctBHERRET on’ BPERGEF oEAFBBhs PRI IEAELPBabAIOACEG Bt em i n the

sai d carbon dioxide gas circulation process, inducing a reduction of the
partial PFeBRL) eNOf 2abhdh5 i oxi de gas in the reactor. This does :

Also, the method of separating and recovering carbon

. dioxide gas produced as a by-product in the ethylene oxide

<:> production process 1s disclosed in, for instance, Japanese
Patent Application Laid-Open (KOKAI} No. 50—40508.

Thus, utilization of carbon dioxide gas produced as a
by-product and recovered in the ethylene oxide production
process for the production of alkylene carbonate has many
advantages. However, this recovered carbon dioxide gas is
usually notably low in purity as compared to the said
industrially used carbon dioxide gas and generally contains

[:;l a large amount, usually not less than 1 vol%, of
hydrocarbons. In an alkylene carbonate production process,
the starting carbon dioxide gas is supplied in an excess
amount to a reactor and the unreacted carbon dioxide gas is
used cyclically, so that use of the said low-purity carbon
dioxide gas tends to cause accumulation of hydrocarbons in
the reaction system in the said carbon dioxide gas

circulation process, inducing a reduction of the partial

pressure of carbon dioxide gas in the reactor. This does



4 harmto the al kyl ene carbonate form ng reaction and pronotes the
undesirabl e side reactions to affect the quality of the product ethylene
carbonate. For avoiding such a problem it usually needs to purge a greater
anount of carbon di oxide gas containing the starting al kyl ene oxide, but
this leads to a loss of the starting carbon dioxide gas as well|l as a | oss
of the starting alkylene oxide and al s necessitates enlargenent of the
purged gas di sposi ng equi pment to provide econom cal disadvantages. As
means forhpuhifyi fifle CALRPNeflé OXatBcga@tet foBmhhghredegien, ahfiepechnstkgown,

for instance, a nmethod called cryogenic distillation nmethod, but this

met hod regh’ér@ﬁdéslﬁéﬁﬁé deal pEaenessy 880aea8chatdbyqha12pyaBEr 0B at e
met hod for obtaining a | arge anount of carbon dioxide gas to be used

'”dUStr'ﬁﬁ}dd?étae§ﬁ€iéh89c§P$8ﬁé@é O Accordingly, the object of present
Isto

inventio provide a process for producing high- quallty al kyl ene

carbonate by usi as_ a. Iartln te arbon dio which is

pr oduced asya bJQ%T cuuct lngt%e prodﬂ&??%%%bf %u?fi OXI%% B? an

oxi dation reaction of, ethylene g CSUR gHE | NVENT| ON As a esult of
earnest sPUHPes®fIFLbPYi APOYRE QhovRTPPPoBt8ALICt HES pFRREAL LRGeS has

found that it was . )
starting alkylene oxide, but this leads to a loss of the

starting carbon dioxide gas as well as a loss of the

- starting alkylene oxide and also necessitates enlargement of
~ the purged gas disposing equipment to provide economical
disadvantages.

As means for purifying carbon dioxide gas to a high
degree, there is known, for instance, a method called
cryogenic distillation method, but this method requires a
great deal of energy and can hardly be an appropriate method
for obtaining a large amount of carbon dioxide gas to be
used industrially as a starting material.

<:> Accordingly, the object of present invention is to
provide a process for producing high-quality alkylene
carbonate by using as a starting material carbon dioxide gas

which is produced as a by-product in the production of

ethylene oxide by an oxidation reaction of ethylene.

DISCLOSURE OF THE INVENTION

As a result of earnest studies for solving the above

problems, the present inventor has found that it was



5 possible to produce ethyl ene carbonate efficiently with avoiding the
said problens by limting the inpurity concentration in the carbon dioxide
gas recovered fromthe ethylene oxide production process to a certain |evel
or below. Thus, in an aspect of the present invention, there is provided a
process for producing al kyl ene carbonate by reacting al kyl ene oxi de and
carbon dioxi de gas, said process conpr?sing using as starting carbon

di oxi de gas, the carbon dioxide gas which has been recovered from at |east
a part ofpoédebDxi gat pppdneacétpplenst eagpsnheét cafieienetgveiyhof ethyl ene
oxide fromthe oxidation reaction gas in gas phase oxidation of ethylene

and whi chafigsaenfuthiyseldnatobesfis bhanifo:Snyote BRRHEE;PFSCR PTI ON OF THE
DRAWNG FIG 1 is5 a flowchart illustrating an exanpl e of ©Operation

procedur e, o] p S n e h resent
vent i orc CRER R RERHR CH: AR REBRT PR Rk a%‘i’%ﬁ%f%?eﬁéﬁ%‘ FiVention is
expl ai ned etall b refer the e ment s t her eof .
[Productl%%h%f ?hyfeﬁ% ?%gf t?ﬂy?5§§g§§|g° scﬁgu% %¥86u8£d by
catal ytic gfs 6
below.
Thus, in an aspect of the present invention, there is

provided a process for producing alkylene carbonate by

reacting alkylene oxide and carbon dioxide gas, said process

T

- comprising using as starting carbon dioxide gas, the carbon
dioxide gas which has been recovered from at least a part of
the oxidation reaction waste gas left after recovery of
ethylene oxide from the oxidation reaction gas in gas phase
oxidation of ethylene and which has a purity of not less
than 99.5 vol%.
BRIEF DESCRIPTION OF THE DRAWING

<:> FIG. 1 is a flow chart illustrating an example of

operation procedure of the production apparatus used in the

process of the present invention.

BEST MODE FOR CARRYING OUT THE TINVENTION

The present invention is explained in detail below
with reference to the embodiments thereof.
[Production of ethylene oxide]

Ethylene oxide is usually produced by catalytic gas-



phase oxidation of ethylene using a silver catalyst. In this nethod, as
described in Ul manns Encycl opedia of ,Industrial Chem stry, 5th Ed., Vol.
Al10, p. 117 ff., starting gas mainly conprising ethylene, oxygen and

nmet hane as a diluent gas, are passed through a nultiple tube reactor
packed with a silver catalyst to carry out their reaction. Selectivity of
ethyl ene into ethylene oxide is approxifmtely 80% wi th remaining

approxi mately 20% of ethyl ene being nade into carbon dioxide gas and water
by the coppheteogxddaibanofrearyiene iBeéngxhdalilosarr eachilgntgasigi scharged
fromthe reactor conprises produced ethyl ene oxide, unreacted ethylene,

carbon di gxi demg8iod PX¥gelesdiipeat igaglifkans Eheddtegdeat Bybgne oxide is
absorbed into the liquid phase in an absorber using water as absorbing

sol ution. 1Ehhyl eng) eﬁgﬂﬁsePgQréﬁﬁ EAt 0 {Be.aR$ger bpNg139! ¢ion is stripped
in an ethylene oxide stripper, then recovered fromthe colum overhead as

a hi9“'¢°QESP£%ﬁ§i§EF2@H%RE§ é8ﬁ§£§gﬂggaQ9hy58£EheBx?ﬁBﬁﬁéE%Sgﬁﬁ@?ﬁderati0”

refining in a ron < towe conea proéduc et hyl ene
oxi de can__be ysed as a_starting materjal for the oductiop of ethyl ene
carbonateaﬁcéoaﬂiﬂﬁnﬁogﬁﬁe ﬁ?ﬁcﬂ§§s8$ %ﬁEOBﬁésaangﬁﬁegﬁt%Bﬁ? f§88%9%ry of
car bon di oxi de gas% The oxi dation reaction waste gas groduced after

absor pti oR26Keet KyFBne Bki¥eT| SE@hYSENntPt SAERY| PBEytRRLr reaction.

Selectivity of ethylene into ethylene oxide is approximately

. 80%, with remaining approximately 20% of ethylene being made

&/:

into carbon dioxide gas and water by the complete oxidation
reaction. The oxidation reaction gas discharged from the
reactor comprises produced ethylene oxide, unreacted
ethylene, carbon dioxide gas, oxygén, diluent gas, etc.
Produced ethylene oxide is absorbed into the liquid phase in
an absorber using water as absorbing solution. Ethylene
oxide absorbed into the absorbing solution is stripped in an
ethylene oxide stripper, then recovered from the column

7 overhead as a high-concentration agueous solution, and
further subjected to dehydration refining in a distillation
tower to become a product. The product ethylene oxide can
be used as a starting material for the production of
ethylene carbonate according to the process of the present
invention.
[Recovery of carbon dioxide gas]

The oxidation reaction waste gas produced after

absorption of ethylene oxide is sent in its entirety or



7 partly to a carbon dioxi de gas renoval system (carbon dioxide gas
recovery equi pnent). According to U | mnns Encycl opedi a of Industri al

,Chem stry, 5th Ed., Vol. A10, p. 124 ff., the oxidation reaction waste gas
conprises about 15 to 40 vol % of ethylene, 1 to 60 vol % of methane and 5 to
15 vol % of carbon di oxi de gas although the gas conposition is sonmewhat

vari abl e depending on the plant operafing conditions. The carbon di oxi de
gas renoval system (carbon di oxide gas recovery equi pnent) conprises a

carbon dpaxikde gasa abgBbhedioibeeljaRl RRMbvELl isPRiet qRRALINUS and a carbon
di oxi de gas stripper. The oxidation reaction waste gas sent to the carbon

di oxi de gagxigEOVak $¥eLGBLS huiPhehryroduced to the bottom of the carbon
di oxi de gas absorber and cleaned by a carbon dioxi de gas absorbi ng sol ution

conprising an aﬂggggg%g%?géu&%gﬁagggtﬁhg&ggoﬁegggbg@mgégégggigﬁs absor bent,

whereby the nos ar 10Xl as I n the as is renoved.

As the carbon dioxi g absorbe far i,nstance, .. al kal.i.ne .net al
carbonatgbe@&@ Tgs g%Pagérunm8&rb§EQVeP' &?aa ranFHgsoéﬁgﬁ%&Qn

di i sopropanol am ne, and al kal i ne metal ~salts of amino acids cap be

ment i oned 36t 1RRT ¥RSEE: 88 GAMBREEHoh &8P s %%d%%i%ﬂIvog?e?%rﬁﬁhﬁ;epﬁfthe

above cl eanin treatnent, ethylene used as a starting material and net hane
1 to 60 vol% of methane and 5 to 15 vol% of carbon dioxide

gas although the gas composition is somewhat variable
depending on the plant operating conditions.

The carbon dioxide gas removal system (cérbon dioxide
gas recovery equipment) comprises a carbon dioxide gas
absorber, a preliminary stripping apparatus and a carbon
dioxide gas stripper.

The oxidation reaction waste gas sent to the carbon
dioxide gas removal system is first introduced to the bottom
of the carbon dioxide gas absorber and cleaned by a carbon
dioxide gas absorbing solution comprising an agueous
a solution containing a carbon dioxide gas absorbent, whereby

the most part of carbon dioxide gas in the waste gas is

removed. As the carbon dioxide gas absorbent, for instance,
alkaline metal carbonates such as potassium carbonate,
alkanolamines such as diisopropanclamine, and alkaline metal
salts of amino acids can be mentioned, of which potassium
carbonate is especially preferable. In the above cleaning -
treatment, ethylene used as a starting material and methane

used as a diluent gas are also dissolved in slight amount,



used as a diluent gas are also dissolved in slight anount, 8 in the
absorbi ng solution along with carbon di oxi de gas. The oxidation reaction
waste gas reduced in content of carbon dioxide gas is discharged fromthe
colum overhead and joined with the portion of oxidation reaction waste gas
whi ch was not sent to the carbon di oxide gas renoval system and after
supplied with the consuned anounts of d&ygen and ethylene, it is again sent
to the oxidation reactor as a starting oxidation reaction material. The
carbon dijgxivle: gassahsiaiPeroliv aperaicaty uwidei dartbghiisessairga®f usual |y
1.0to 2.5 MPa, preferably 1.5 to 2.2 MPa and at a tenperature of usually

30 to 150Ge dyRfaral Wil didnl 2std htad YRaIWed hen cadbaindi oxi de gas

absorber used in the present invention is not specifically restricted; it

i s possibl ey Wealddefad id qyisccg{a%n&aﬁ@om Ragketh G Y By e I8 gar bon

di oxi de gas concentration 1n the oxl de gas absorbing solution

obtai ned frpmthies Rotfomol e car hon g oid de, gas. asarber, cannol; be
t e n e type O e a

specifie&nhn U|vocally as i pends o p Sof biig™ sol uti on
and the operating tenperature of the .absorber,. but usually it is 3 to 20
W% The WRbah BHUSHYs ShaokbiGRy a8l (i GHImI 4P Mo bk R ar bon
dioxide gas is sent to a prelimnary stripping apparatus. The absorbing

sol uti on Eshtafitfr (SupRied with the consumed amounts of oxygen and

ethylene, it is again sent to the oxidation reactor as a

— starting oxidation reaction material.

- The carbon dioxide gas absorber is operated under a
high pressure of usually 1.0 to 2.5 MPa, ?referably 1.5 to
2.2 MPa and at a temperature of usually 30 to 150°C,
preferably 60 to 120°C. The type of the carbon dioxide gas
absorber used in the present invention is not specifically
restricted; it is possible to use either a tray column or a
packed column. The carbon dioxide gas concentration in the
carbon dioxide gas absorbing solution obtained from the
O bottom of the carbon dioxide gas absorber cannot be
specified unequivocally as it depends on the type of the
absorbing solution and the operating temperature of the
absorber, but usually it is 3 to 20 wt®.
The carbon dioxide gas absorbing solution which has
absorbed carbon dioxide gas is sent to a preliminary
stripping apparatus. The absorbing solution contains trace

amounts of ethylene and methane as mentioned above, so that

if the solution is subjected directly to a carbon dioxide



amounts of ethylene and nethane as nentioned above, so that iif the solution
is subjected directly to a carbon dioxide 9 gas stripping treatnent,

ethyl ene and nethane may be mxed in the recovered carbon dioxide gas to
reduce its purity. In the prelimnary stripping apparatus, a part of the
gases absorbed in the carbon di oxi de gas absorbing solution is stripped
before stripping of the whole anount of? the gases to thereby reduce the
concentration of the lowboiling point inpurity gases such as hydrocarbons
stayi ng djsssaditithginhd Rerecamdioy), iy dndandbsofiang o) We aixds for the
structure of the prelimnary stripping apparatus, although it is possible

to use a AGKRI LQIJBY FiBdY S EE dere ifedue need giripstalling a
specific distillation colum, and it is usually sufficient for the purpose

St hyil & aﬁ{@#eg I M‘ﬁ@n#ﬁ%ﬁéﬁ?ﬂ%a@ on M’Ubélééﬂt Bs ?%E)éc:i er@érlOI

ethylene Is lower t di oxi de gas. A may be

provi ded folo Bl g LRl 6 dbS, Ansstslpned dn o orsl i i nary

stripping contains’e ehe and et hane, recyclied to the
oxi dat | orf T PR RAREe e T Hary SO T Spbarat U9 <SR at o0 af a
tenmperat ugoe tOIIe ruesbl;allleyduSCOe ttohel 5cooc.f:ic epnrten.jaetr iaobzl yo fg 51I:I'§eo llozv(v)-%oi ling point
impurity gases such as hydrocarbons staying dissolved in the
carbon dioxide gas absorbing solution. As for the structure
of the preliminary stripping apparatus, although it is
possible to use a packed column or a tréy column, there is
no need of installing a specific distillation column, and it
is usually sufficient for the purpose to use a simple vacuum
flash vessel, since solubility of methane and ethylene is
far lower than that of carbon dioxide gas. A reboiler may
be provided for promoting stripping. As the gas stripped by
preliminary stripping contains ethylene and methane, it is
Oy preferably recycled to the ethylene oxide recovery system
(absorber) or to the step for gas phase oxidation of
ethylene.
The preliminary stripping apparatus is operated at a
temperature of usually 50 to 150°C, preferably 95 to 120°C,
under a pressufe of usually 0.1 to 1.0 MPa, preferably 0.1
to 0.5 MPa. If, in this operation, the amount of gas

stripped is insufficient, removal of hydrocarbons is not

effected sufficiently, with the result that the purity of



-under a pressure of usually 0.1 to 1.0 MPa, preferably 0.1 to 0.5 MPa. If,
in this operation, the anmount of gas stripped-is insufficient, renoval of
hydrocarbons is not effected sufficiently, with the result that the purity
of 10 carbon dioxide gas recovered fromthe carbon di oxide gas stripper
beconmes insufficient for the production of alkylene carbonate. Sinple
increase of the stripping rate is alsol0unfavorable as it |leads to | ow

ef ficiency of the process. In the present invention, it is necessary that

the puridaypen eadxIRedig@d decgatedddadon reroveiresbf bt ¢y bon di oxi de
gas stripper be not less than 99.5 vol% preferably not | ess than 99.6

vol % ”Drs%rﬁgj?e%r MY il AiRAR A0 £V UNE YIS SHIdE RN e

practically cided by the degree of renoval of hydrocarbons by the

Strippi n%arlbro?l%})t@m sgfﬁa%geiﬂh%é LNBEY ALY EEEEPPiﬁBP%@E“iFr gﬁgé' ly a  good

result can be tai ne en the stripping operatfon”i s con ed so that
appar at USTEEY G Yo See” SR AR S St oyt R0 HE pr el i nary
stripping apparatus and the anount of carbon di oxide gas recovered from
the top of the E&rﬁgﬁ Br6RFRE §B¥8§Fﬁpﬁpeﬁt(Pﬁen§ﬁﬁ?PB%Y g@ﬁgtgﬁbstantially
equal to the anount of gas absorbed in  the carbon di oxi de gas absorber)
(the rat PRrigyACTh&arpomeriaride das diddrldy fecayenad fiofy thete in the
prelln]n%gibon dioxide gas stripper be not less than 99.5 vol%,
preferébly not less than 99.6 vol%, more preferably not less
than 99.7 vol%, but the said purity is practically decided
by the degree of removal of hydrocarbons by the stripping
treatment in the preliminary stripping apparatus. Usually a
good result cén be obtained when the stripping operation is
controlled so that the ratio of the amount of stripping (A)
in the preliminary stripping apparatus to the sum (B) of the
said amount of stripping in the preliminary stripping
apparatus and the amount of carbon dioxide gas recovered
0 from the top of the carbon dioxide gas stripper (the sum (B)
being substantially equal to the amount of gas absorbed in
the carbon dioxide gas absorber) (the ratio, B/A, being
hereinafter referred to as stripping rate in the preliminary
stripping apparatus) will become usually not less than 2%,
preferably not less than 2.5%, more preferably not less than
3%. However, if the stripping rate is increased excessively;

although purity of carbon dioxide gas is enhanced,

efficiency of the carbeon dioxide gas recovery process lowers



stripping apparatus) will becone usually not |ess than 2% preferably not

|l ess than 2.5% nore preferably not |less than 3% However, if the stripping
rate is increased excessively, although purity of carbon dioxide gas is
enhanced, efficiency of the carbon di oxi de gas recovery process |owers 11

as a whole. Therefore, the upper limt of the stripping rate is usually set
at 10% The carbon di oxi de gas absorbiAd sol ution discharged fromthe
prelimnary stripping apparatus is sent to the carbon dioxide gas stripper.
This carbas diexole.gashersdfoPLrthes SeerelihDr of riidi s Sppshantial ly the
whol e ampount of carbon di oxi de gas staying dissolved in the carbon dioxide

gas absorphpg $el ykhamiyThershtugpural type of the carbon dioxide gas
stripper used in the present invention is preferably a packed columm or a

tray colum in Vg r &Pk NG €54 CLIBES YR i b T L PPL Lok SaPEER S y of a
system in mhicﬁtaaﬂgig? er ?@kprov d%d at %%%ﬁ%otton1o t%e carJE)g‘Jé’\hh di oxi de
gas stripper_o t kS LNt . Qo f,.th systens are
conbi ned ?go%oﬁgécggﬁgé 1§%§§gﬁﬁﬁégpﬁﬂg é?ﬁ?%%Fﬁé %?e%gﬁganiﬁﬁghe car bon

di oxi de gas__stripper ,i s _usually carri out under a, pressure equal to or

| ower t hah2FRaP GggalPSr9?ﬁe5£¥¥PPﬁFna§€L%ﬁr??é#9ﬁLé5§%%§§w%&ﬁy not more
than 0.3 MPa, and at a tenperature of usuall% 50 to 150C,  preferably 80 to
120C. TheStEh+BBRY 15 schemed for stripping substantially the whole

amount of carbon dioxide gas staying dissolved in the «carbon

dioxide gas absorbing solution. The structural type of the

™
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carbon dioxide gas stripper used in the present invention is
preferably a packed column or a tray column in view of
stripping efficiency. Stripping is preferably of a system
in which a reboiler is provided at the bottom of the carbon
dioxide gas stripper or steam is blown into the tower, or
both of these systems are combined to conduct heat stripping.
The stripping treatment in the carbon dioxide gas
stripper is usually carried out under a pressure equal to or
{”\ ' lower than that used for the preliminary stripping,
preferably not more than 0.3 MPa, and at a temperature of
usually 50 to 150°C, preferably 80 to 120°C. The carbon
dioxide gas absorbing solution is introduced into the carbon
dioxide gas stripper from its top and desorbs the absorbed
carbon dioxide gas as the bottom portion of the column is
heated by a heat exchanger or other means; If necessary,

steam may be blown through the solution to conduct stripping

S0 as to promote stripping.



-di oxi de gas absorbing solution is introduced into the carbon dioxide gas
stripper fromits top and desorbs the absorbed carbon dioxide gas as the
_bottom portion of the colum is heated by a heat exchanger or other neans.

| f necessary, steam nmay be bl own through the solution to conduct stripping
SO as to pronote stripping. 12 The carbon di oxi de gas absorbing solution is
subjected to the stripping treatnent ih2the carbon dioxide gas stripper

and the absorbed carbon dioxide gas is released in the columm, whereby the

solution is regeRer akedonafdoketer gee bBsbRBiey RONudiox dg gas absorber as
a carbon dioxide gas absorbing solution. The high-purity carbon di oxi de gas

recover ed fif;Bdche £ LMY @S 1pH 198 REQISTIAN R QGRS S dribd e IEINA

descri bed above has a sufficient purity for use as a starting material for

t he pr Odl.é(?atsi %Qfgfpg%lxky!a%%e Iték T @%&fgﬁi@ﬁﬁeﬁ? avprably to the

i nt ended “use. udtion of al Kylene car on di oxi de gas
recovered foromthe ethyl en oxi d roducti on praqcess .in the manner
Goscor | bed SHEATET o rec el Trvh "R & 5 S 0 B defuce SR
carbonate. As the catal yst for the al kylene carbgnate formng reaction, it
i s possi P& tr@%é‘e%né:%r‘fg\ﬁn c@ftt%w X ga&éﬁﬁc’é&e& G Fe£BP9bdi des of
al kaline netals (Japanese

dioxide gas absorbing solution.

The high-purity carbon dioxide gas recovered from the

ethylene oxide production process in the manner described

N
\_./':

above has a sufficient purity for use as a starting material
for the production of alkylene carbonate and can be applied

favorably to the intended use.

[Production of alkylene carbonate]

The carbon dioxide gas recovered from the ethylene
oxide production process in the manner described above is
reacted with alkylene oxide to produce alkylene carbonate.

(j} As the catalyst for the alkylene carbonate forming
reaction, it is possible to use the known catalysts, for
example, bromides or iodides of alkaline metals (Japanese
Patent Publication (XKOKOKU) No. 38-23175), halides of
alkaline earth metals (U.S. Patent No.-2,667,497),
alkylamines, quaternary ammonium salt (U.S. Patent No.
2,773,070), organotin, organogermanium or tellurium

compounds (Japanese Patent Application Laid-Open (KOKAI) No.

57-183784), and halogenated organophosphonium salts



-Patent Publication (KOKOKU) No. 38-23175), halides of alkaline earth netals
(U.S. Patent No. 2,667,497), alkylam nes, quaternary ammoniumsalt (U. S
_Patent No. 2,773,070), organotin, organogernmaniumor tellurium conpounds
(Japanese Patent Application Laid-Open (KOKAI) No. 57-183784), and

hal ogenat ed or ganophosphonium salts 13 (Japanese Patent Application
Lai d- Open (KOKAI) No. 58- 126884). Anphy these conpounds, halides of

al kaline metals such as potassium brom de and pot assi um i odi de, and

hal ogenat(ec RirEa/20 PResRONIHN s di A TR 'y ekdra W aw Ofsgactivity and
selectivity. As the reactor for the production of al kylene carbonate, there

have been yagposedagongr LBesa EAREBHAnASMHanakkan o9f ARkHAahet Wawlal reactors
and condensers ' (Springmann: Fette Seifen Anstrichemttl, Vol. 73, pp. 396

399, 1971)...a J.LoqQp.t e : dPERRE ol NS 1 3lgad  Fngi neering, Vol.
50, pp. %%5?5%%,%%5§§§ﬁU§h§ﬁ§9Eﬁ%§|e é%ﬁtnn ﬁ%gégng??apanese Pat ent
Application Laid- n KOKAI) No. .6-345699). Any of. the said neans can be
ioed, bR BRE SR ST G 10kt S A SN 2t HLa'e of
particularly preferable becguse it excels in diffusion supply of carbon

di oxi de FEEUEHhENG FFIEGHYSEYand in  prevention of runaway reactions by

cooling. Since the above reaction is exothermc, the reaction
As the reactor for the production of alkylene

carbonate, tﬂere have been proposed a series-arranged

P combination of plural tubular reactors and condensers

| (Springmann: Fette Seifen Anstrichemittl, Vol. 73, pp. 396-

399, 1971), a loop type reactor (Peppel: Industrial and
Engineering, Vol. 50, pp. 767-770, 1958), and a bubble
column reactor (Japanese Patent Application Laid-Open
({KOKAI) No. 6-345699). Aany of the said means can be used,
but a bubble column reactor with an external circulation is
particularly preferable because it excels in diffusion
supply of carbon dioxide gas to the liquid phase and in

(i) prevention of runaway reactions by cooling.

Since the above reacfion is exothermic, the reaction
temperature is controlled by the heat removal. The reaction
temperature, although variable depending on the catalyst
used, is usually 80 to 200°C, preferably 100 to 180°C.

The alkylene carbonate forming reaction rate is
controlled by the partial pressure of carbon dioxide gas

used as a starting material, so that the pressure under

- which the reaction is to be carried out is preferably as



tenperature is controlled by the heat renpval. The reaction tenperature,

al t hough vari abl e depending on the catalyst wused, is usually 80 to 200C,
preferably 100 to 180C. The al kyl ene carbonate formng reaction rate is
controlled by the partial pressure of carbon dioxide gas used as a starting
material, so that the pressure under which the reaction is to be carried
out is preferably as 14 high as it caldbe. Rise of reaction pressure,
however, entails a correspondi ng enhancement of the required pressure

resi stange off akhatr eael ®e.andigesoei abadrequi prepburvhi BBwekeags to an
i ncrease of equi pnent cost. The preferred range of reaction pressure is

usual Iy IntQ@3i3@ MProrie@iendihnyg tn@dncendia Jfaren I@q@ﬂx@a Faedsurippl i ed

to the reactor in an anbunt usually 1 to 20 tinmes by nole the anmount of

ethylene L qxide .Supled 4.0 g o "?‘%Cta%lsocqlaartl% fl gféﬁﬂn{é%tga%vﬂ%@? not

nerely servée as a starting materi al titons t'o prevent t he

side reacti nstfron1tak|n pIa e du% L9 QJstrlbut n of g 03|t|on and
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car bon d|0X|de as is supplied in es t e anount nece ry. for t he
reaction® TﬁgaﬁﬁgeEbﬁgﬁﬁé s&FpP§§ % 3§Wboﬁr%i iﬁé’ dadCare

partly pur%Fd for preventing accumul ation of
5 MPa.

Carbon dioxide gas is supplied to the reactor in an
~ amount usually 1 to 20 times by mole the amount of ethylene
CJJ oxide supplied to the reactor. Carbon dioxide gas does not
merely serve as a starting material but it alse functions to
prevent the side reactions from taking place due to
distribution of the composition and distribution of heat by
stirring the solution in the reactor, so that carbon dioxide
gas is supplied in excess of the amount necessary for the
reaction. The unreacted and surplus portions of carbon
dioxide gas are partly purged for preventing accumulation of
(“\ | the by-product low-boiling substances and impurities in the
starting carbon dioxide gas and circulated back to the
reactor for reuse. Purging is controlled while monitoring
the amount of accumulation of impurities. The amount of gas
purged is usually 0.1 to 8%, preferably 0.2 to 5%, based on
the flow rate of the recycled carbon dioxide gas.
If the amount of impurities brought to the alkylene

carbonate production process is large, such impurities are

accumulated to cause troubles to the reaction. While the



fl the by-product |ow boiling substances and inpurities in the starting
carbon di oxide gas and circul ated back to the reactor for reuse. Purging is
controlled while nmonitoring the anount of accurulation of inpurities. The
anount of gas purged is usually 0.1 to 8% preferably 0.2 to 5% based on
the flowrate of the recycled carbon dioxide gas. If the amount of -
inpurities brought to the al kyl ene caldbonate production process is |arge,
such inpurities are accunulated to cause troubles to the reaction. Wile

the 15 ih#UeHEEe Obr tHiGe asEEth BA4 On Obr | IRMEFIEESsi Leebirt QotPRe reaction
is unignorable, it is nore serious that the partial pressure of carbon

di oxi de gag,LOoMek Si g&ﬁiérlz@fé(bj@é/, LD 14 MMYFe t Yo AEGUEUL RAL Oﬂhé Opﬁf-l:'ds_ééa drop

of main reaction rat Is results 1n an elongation of the required tine

for react] d ivity r : iLy. gardi ng the
drop of d%#%?%@ﬂgrégséggbg @%?%%%é %%%x%%@gﬁgs?gy%é%ggg%séybF@gto mai nt ai n
the partial pressure by increasing the said rate of,purge, but thjs |eads

Lo a | osUTRTE LY boTC HIGME HEOWARD ATRVER ) LHeP o3t di iR et a6t 19h aF BF Ry

mat eri al s_and al so_ necessitates scal e-up_of the ur%ed gas di sposal

equi prentThE: cresyilled| 17 P i Aokt ort chle dTeAMEre atme Ther cat al yst can

be used in a proper _concentration according to the activity of the
cat al yst ¥R2etion candi el BeP ot dPrediecHsi Fedapd oprednet tquality.

Regarding the drop of partial pressure of carbon

— dioxide gas, it is possible to maintain the partial pressure

S
by increasing the said rate of purge, but this leads to a

loss of carbon dioxide gas and alkylene oxide used as
starting materials and also necessitates scale-up of the
purged gas disposal equipment, etc., resulting in an
economical disadvantage. The catalyst can be used in a
proper concentration according to the activity of the
catalyst used in consideration of the desired productivity
within the allowable range of solubility. The catalyst is

w supplied together with a solvent to the reactor, separated
from alkylene carbonate produced after the reaction, and
after supplemented with a fresh supply for the deficiency as
required, circulated back to the reactor for reuse. As the
solvent, it is convenient and preferabie to use the
objective product alkylene carbonate.

The alkylene carbonate separated from the catalyst

already has a sufficiently high purity, but if necessary it

can be further refined to a higher purity by ordinary vacuum



within the allowable range of solubility. The catalyst is O supplied
together with a solvent to the reactor, separated from al kylene carbonate
produced after the reaction, and after supplenented with a fresh supply for
the deficiency as required, circulated back to the reactor for reuse. As
the solvent, it is convenient and preferable to use the objective product
al kyl ene carbonate. The al kyl ene carbohéte separated fromthe catal yst

al ready has a sufficiently high purity, but if necessary it «can be further
refined toia:il pheioPUEyddveRy gl nary vacuum 16 distillation system etc.

The nodes of practice of the present invention will be described in further
detail with reference to the exanples thereof, but it should be understood
that the followi ng exanples are nerely intended to be illustrative and not

to be construed b I dHeté NG '#]:%&Cfbrée cg_f gﬁéeggéyeq{g i%e\/rﬁ%&?'ﬁlll The

reaction was carried out usirig a producing ppar at us he ‘operation

bt oduci S UEHCTIPThE F of PEiHG GEEttT T oh, TTRe P a1 B8 the
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following examples are merely intended to be illustrative

and not to be construed as limiting the scope of the

— invention.
Example 1
The reaction was carried out using a producing
apparatus having the operation procedure shown in FIG., 1.
{1l) Recovery of CO, from ethyléne oxide (EO) producing step:
In the following description, the flow rates of the
materials are expressed in terms of parts by weight based on
the weight velocity of the oxidation reaction waste gas
(;} introduced into the CO, absorber 1 as one part by weight.

One part by weight of the oxidation reaction waste
gas (CO, concentration: 6 volz, CH, concentration: 57 vol%,
C,H, concentration: 24 vol%) left after recovery of ethylene
oxide from the oxidation reaction gas of ethylene obtained
in the step of catalytic gas phase oxidation of ethylene
using a silver catalyst was introduced through line L1 into
the bottom of a carbon dioxide gas (CO,) absorber 1 having a

number of theoretical plates of 3 and operated at a



C introduced into the CO2 absorber 1 as one part by weight. One part

wei ght of

et hyl ene

step of catal ytic gas phase oxidation of ethylene
was i ntroduced through line L1 into

by

the oxidation reaction waste gas (COQ2 concentration: 6 vol% CH4
concentration: 57 vol% CAH4 concentration: 24 vol% |eft after recovery of

oxi de fromthe oxidation reaction gas of ethyl ene obtained

in the

using a silver catalyst
t B bottom of a carbon di oxi de gas

(CQ2) absorber 1 having a nunber of theoretical plates of 3 and operated at
a 17 ten@&h@éﬂé@u@é d40C) pndaimae Pregitdsswie lof MPA.MIH OMAre: tep of the

CO2 absorber 1, parts by wei ght of an aqueous sol ution of potassium

car bonat ey § 'Q&k&ﬁﬁ%ﬁd]ﬁsﬁmbaﬁé§ éﬁ%lﬁf(ﬁhtéﬁﬁédﬂb|ine L4.
The absor bi'ng solutlon which has absorbed introduced through |ine
L3 into g u S ) : d_at .107C
under 0. %‘s@{xﬁ“gﬁ LpStALERUAC A PRORLES Price. oﬁéén PP e 2 i ppi ng
treat nent solut d through line L7 |nto the top of a

car bon dl%Q? b%% ? Fl%?rfﬁgngg %h§?n§9 nunber of theoretical plates
of 5 and

operated at .110C , under_ 0.1 n was S ed and
recovered. In thRe R %Qﬁ\S?¥H¢%ﬂﬂnﬁh é% %ﬁ% Qﬁ%ﬁgﬁé $$Dﬁﬁﬁlasher

|ine L6 was equivalent to_5.0% ( strlpglng rate: 5.0% of the
of the anbihfodicedsthepealelingokdfinkPed Prea

t hr ough

SN,

dnipary stripping

apparatus (flasher) 2 operated at 107°C under 0.15 MPa.
After reduced in hydrocarbon concentration by the stripping
treatment, the solution was supplied through line L7 into
the top of a carbon dioxide gas (CQO,) stripper 3 having a
number of theoretical plates of 5 and operated at 110°C
under 0.1 MPa, and CO, was stripped and recovered. In this
cperation, the amount of gas released from flasher 2 through
line L6 was equivalent to 5.0% (stripping rate: 5.0%) of the
total of the amount of gas released from flasher 2 and the
amount of CO, recovered from CO, stripper 3 through line IL8.

Recovered CO, was compressed by a compressor (not
shown) and supplied to carbonate forming reactor 4 through
line I8.

Determining the concentrations of hydrocarbons
contained in recovered CO,, it was found that CH, was present
in an amount of 0.03 vol% and C,H, in an amount of 0.06 vol%
(both being calculated by excluding water). From this
result, CO, purity was determined to be 99.91 vol%.

{2) Ethylene carbonate (EC) forming reaction:

2
t ot al



anount of CO 2 recovered from CO2 stripper 3 through Iine L8. Recovered CO2
was conpressed by a conpressor (not shown) and supplied to carbonate
formng reactor 4 through Iline L8. Determi ning the concentrations of
hydrocarbons contained in recovered CQ2, it was found that CH4was present
in an anount of 0.03 vol % and C2H4 in an anount of 0.06 vol % (both being
cal cul ated by excluding water). FromthBs result, CO2 purity was determ ned
to be 99.91 vol% (2) Ethylene carbonate (EC) formng reaction: 18 1In the
foll owi ng descrimt it fadWiow RS igft itdie, raierdaly Al £y agaed in
terms of parts by weight based on weight velocity of ethyl ene oxide as one
part by welahtia A £ foridikdeant I QriSo£asdi-ed Vptudisdng bhsegabd
recovered CO2. One part by weight of ethylene oxide (from |ine L9) obtained

fromthe | i ‘ﬁ%?i ENes 8 - i of
recover e&% f‘?éo]lrﬁ5 I ne fg)é)év\%f%y‘% ntr o%%lgéei% ?%e %ﬁﬁo@o%%%' bubbl e
columm carbonate- f 1 ng .reactaor 4. A solution of 0.01 part wei.ght of
pot assi um i odi dg’q &%Tf%%ﬂg tﬂ?a t|lé‘nnt Y eqt%rﬁleeré o B’oﬁ%é}ge t%é?%p| i ed
(fromline L10) as catalyst. The reaction, sglutjon was discharged al ong
Wi th t he REOYERER (-t o0 PT helB BBHENE o ik C FELRRSr 0% dfd FEGRi nt o 2
gas-liquid separator 5 through line L11 for separation into gas and

line L9) obtained from the oxidation reaction of ethylene

and 8.2 parts by weight of recovered CO, (from line L8) were

- introduced to the bottom of a bubble column carbonate-

g
\

forming reactor 4. A solution of 0.01 part by wéight of
potassium iodide in 0.1 part by weight of ethylene carbonate
was supplied (from line L10) as catalyst. The reaction
solution was discharged along with the gas from the top of
the bubble column reactor 4 and led into a gas-liquid
separator 5 through line L1l for separation into gas and
liquid. 0.5% of the whole of the separated gas was purged
out of the system through line L13 whiie the remainder was
. passed through line L12, joined with the said stripped CO,
(from line 8) via a compressor (not shown) and recycled to
the EC forming reactor 4. Part of the separated liquid
(line L15) was taken out as the product from line L14 and
the remainder, after deprived of heat by a heat exchanger 6,
was recycled to the bottom of the EC forming reactor 4. The
reactor was controlled to a condition of 180°C and 2 MPa.
When the operation was carried out continuously under

the above conditions, the hydrocarbon concentration in the



I-iquid. 0.5% of the whole of the separated gas was purged out of the system
through line L13 while the renmai nder was passed through line L12, joined
with the said stripped CO2 i (fromline 8) via a conpressor (not shown) and
recycled to the EC forming reactor 4. Part of the separated liquid (line
L15) was taken out as the product fromline L14 and the remainder, after
deprived of heat by a heat exchanger 6,19 was recycled to the bottom of the
EC formng reactor 4. The reactor was controlled to a condition of 180C and

2 MPa. Wieaather operahhPRedasofat £hedabUbbeant LNuEUS| ¥nundektabhe above
conditions, the hydrocarbon concentration in the 19 reactor 4 renuained

constant ghefREULN 48! FB88UL RSt aRl G ORET Al AN IRSsPRSSLbhe. Fromthe
reaction solution recovered fromline L14, ethylene carbonate was

evapor at ePec@%%%%ngJéOBHeiié? KPq tQ@ﬁfgf‘éﬁé%frﬁ%ggetQSs%&ééX%&té@ 9°bt al n

et hyl ene car nparafi ve Exanp aving a purit vol %
(containin /. vol % u, af _ CH4 .and .0. 74 vol % of HA as ijmpurities) was
pr epar ed ﬁg 9§€a H‘h‘é”ga%a‘%e %?e&%%??%%%ﬁq%%sc%ﬁ?ﬁ%ﬁ WUt in the
sane way as {n Example 1 excegt for use of the above prepared C2.

obtain ethylene carbonate.

Comparative Example 1

CO, having a purity of 98.9 vol® (containing 0.37 vol%

of CH, and 0.74 vol% of C,H, as impurities) was prepared as
starting gas.

The EC.forming reaction was carried out in the same
way as in Example 1 except for use of the above prepared CO,.
As the continuous operation went on, the hydrocarbon
concentration in the circulating gas arose, causing a
relative drop of CO, concentration, with the hydrocarbon
concentration finally reaching 24 vol%. Since a drop qf EO

C;? conversion was observed, the material feed rate was
controlled so that the conversion became constant. The
ethylene carbonate obtained by separating the catalyst from
the reaction solution had a tint which was considered

attributable to the presence of the by-product aldehyde

compound.

Comparative Example 2

The same procedure as defined in Comparative Example



As the continuous operation went on, the hydrocarbon concentration in the
circulating gas arose, causing a relative drop of CO2 concentration, wth
t he hydrocarbon concentration finally reaching 24 vol% Since a drop of EO
conversi on was observed, the material feed rate was controlled so that the
conversi on becane constant. The ethyl ene carbonate obtai ned by separating
the catalyst from the reaction solutiohOhad a tint which was consi dered
attributable to the presence of the by-product al dehyde conpound.

Conpar at i vie R iR te SaEpraraduw: as Weflifiethd hdomarftdy erdp@npl e
20 1 was conducted except that the circulating gas purging rate was

changed from Qmbddy J@L‘@ g@w R b NG Rt in ANRS A 0f1 C2 in the

cont i nuous operation. concentration was mal ntained at 96% and t he

product EGSalid 1 #%%, SURSLAD LBLLYR6UR! obg-Lhaby " fgarphe T bt the

anount of purged i ncreased approxi ma en tines. RI AL

APPLI CABI LI TY Accordi ng to the proces f fhe present inventiqQn t here can
be obt ai nEPYIF HRATHGES i“f‘?]dﬂiaclﬁ"ei‘f "’}qzs 9pé(’)!)"ss““‘prlﬁziﬁet Sy te%fcecti ve use of
carbon dioxi de gas, to reduce . discharge of carbon di_oxi de gas and al kyl ene

oxi de usedUfditst 3fas Mybedeai i sy Sl 19 ddifde i FrgRAs t)r WY1 ene

the amount of EO purged increased approximately ten times.

INDUSTRIAL APPLICABILITY

O

According to the process of the present invention,
there can be obtained the advantages in which it is possible
to make effective use of carbon dioxide gas, to reduce
discharge of carbon dioxide gas and alkylene oxide used as
starting materials, and to produce high-gquality alkylene

carbonate.

N
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carbonate. n CJ 21 Wat is clainmed is 1. A process for producing al kyl ene
carbonate by reacting al kyl ene oxide and carbon di oxi de gas, said process
conprising using as starting carbon di oxide gas, the carbon dioxide has

whi ch has been recovered fromat |east a part of the oxidation reaction
waste gas left after recovery of ethyl he oxide fromthe oxidation reaction
gas in gas phase oxidation of ethylene at the stripping rate of not nore
than 10% and which has a purity of not Iless than 99.5 vol % 2. The process
according to claim1, wherein thg recoyvery, gf.qcaLbon dioxide gas is carried
out by introducing the reactionmwaste gas tnto a carbon dioxi de gas
recovering equipnment conprising a carbon _dioxide gas absorber, a
prelimnary strPpprRGeaSpdrat BE NG 18 e dlthor edicocieddgade v inss&iting, The
process accoLdihgche ehaldd Andereidh h&%ﬁ%&g@s,d's%'adgng;ic%gsecovered from

t he carbon dioxide gas recovering equipment S obtal ne such a manner

t hat : oxi dat icompreadhigomsiast e sgas ars ialgs orlrédn nliaxdacbams,ditdve de gas

absor bi ng solutgon in th c%rbon di%xide
carbon ch has

as
dioxide has whi een recovered from at least

a part of the oxidation reaction waste gas left after

recovery of ethylene oxide from the oxidation reaction
gas in gas phase oxidation of ethylene at the stripping
rate of not more than 10% and which has a purity of not

less than 99.5 wvol%.

2. The prucess according to claim 1, wherein the recovery of
carbon dioxide gas is carried out by introducing the
reaction waste gas into a carbon dioxide gag recovering
equipment comprising a carbon dioxide gas absorber, a
preliminary stripping apparatus and a carbon dioxide gas

stripper.

3. The process according te c¢laim 2, wherein the cerbon
dioxide gas recovered from the carbon dioxide gas recovering
equipment was obtailned by such a manner that:

oxidation reaction waste gas is absorbed in a carbon
dioxide gas absorbing aolution in the carbon dioxide gas
absorber,

the resulting absorbing solution is introduced into

the preliminary stripping apparatus to strip part of the gas



absorber, the resulting absorbing solution is introduced into the
prelimnary stripping apparatus to strip part of the gas 22 absorbed in
sai d absorbi ng solution, wherein the stripped gas is recycled to the
et hyl ene oxi de recovery systemor to the step for gas phase oxidation of
et hyl ene, and the absorbing solution is introduced after the stripping
treatnent in the prelimnary stripping2@pparatus to the carbon dioxide gas
stripper for stripping carbon dioxide gas, wherein the stripping rate in
the preliab8ar¥edSihi BRLAYaBEBRDBHYSsbSub®bnl eghetBan 2¥e Ktripped

gas is recycled to the ethylene oxide recovery system or to

the step for gas phase oxidation of ethylene, and

the absorbing solution is introduced after the
stripping treatment in the preliminary stripping apparatus
to the carbon dioxide gas stripper for stripping carbon

dioxide gas, wherein the stripping rate in the preliminary

N stripping apparatus is not less than 2%.
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