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(57) ABSTRACT 

Ethylene glycol and a carbonate ester are simultaneously 
produced by reacting ethylene oxide and carbon dioxide to 
form ethylene carbonate, hydrolyZing of the solution con 
taining the ethylene carbonate to obtain ethylene glycol, 
purifying ethylene glycol, transesterifying ethylene carbon 
ate and a hydroXyl group-containing compound to form the 
corresponding carbonate ester and ethylene glycol, separat 
ing the carbonate ester and separating ethylene carbonate. 
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PROCESS FOR SIMULTANEOUS PRODUCTION 
OF ETHYLENE GLYCOL AND CARBONATE 

ESTER 

[0001] The present invention relates to an efficient process 
for simultaneously producing ethylene glycol and a carbon 
ate ester as industrial materials, especially ethylene glycol 
important as a raW material for polyester resin and a car 
bonate ester such as dimethyl carbonate useful as a raW 

material for polycarbonate resin. 

[0002] For production of ethylene glycol (occasionally 
referred to simply as “EG” hereinafter), a route via ethylene 
carbonate (occasionally referred to simply as “EC” herein 
after) has the advantage of giving ethylene glycol highly 
selectively With little production of dimers and trimers such 
as diethylene glycol and triethylene glycol over direct hydra 
tion of ethylene oxide and is studied extensively. The route 
to ethylene glycol via ethylene carbonate comprises reaction 
betWeen ethylene oxide and carbon dioxide and subsequent 
hydrolysis of the resulting ethylene carbonate. 

[0003] MeanWhile, production of a carbonate ester by 
transesterifying ethylene carbonate and a hydroxyl group 
containing compound such as methanol is also knoWn Well. 

[0004] HoWever, these production processes are usually 
carried out independently in independent facilities. 

[0005] The reaction betWeen ethylene oxide and carbon 
dioxide for production of ethylene carbonate used by these 
tWo processes as the common starting material is sloW, and 
it is knoWn that addition of Water is preferred to accelerate 
the reaction. Because addition of Water also induces 
hydrolysis of ethylene carbonate into ethylene glycol, the 
reaction product has to be puri?ed before used as the starting 
material for production of a carbonate ester. HoWever, it 
takes laborious treatment to completely separate aZeotropic 
ethylene carbonate and ethylene glycol. 

[0006] On the other hand, in the process of producing 
ethylene glycol, addition of Water for preparation of ethylene 
glycol is not problematic. HoWever, because carbon dioxide 
obtained, for example, by burning hydrocarbons such as 
heavy oil as a precursor of ethylene carbonate is not immo 
biliZed in the product and is released from the system after 
the hydrolysis, there is a problem of leakage of carbon 
dioxide into the environment proportional to production of 
ethylene glycol. 

[0007] Furthermore, because the transesteri?cation 
involved in production of a carbonate ester is an equilibra 
tory reaction, the reaction solution after the reaction contains 
unreacted ethylene carbonate. Recovery of ethylene carbon 
ate from the remainder left behind the separation of the 
resulting target carbonate ester for reuse requires a separa 
tion procedure involving distillation. HoWever, due to the 
presence of ethylene glycol in the reaction solution, the 
above-mentioned aZeotropic property also comes up as a 
problem. 

[0008] The object of the present invention is to provide a 
process Which simpli?es these tWo processes Which involve 
cumbersome operations and release plenty of carbon dioxide 
from the system When conducted separately and reduces 
leakage of carbon dioxide into the environment. 
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[0009] As a result of the investigations to solve the above 
mentioned problems, the present inventor has found out that 
the above-mentioned problems can be solved by combining 
the tWo processes With intervention by a step for puri?cation 
of ethylene carbonate and have accomplished the present 
invention. 

[0010] Namely, the present invention provides a process 
for simultaneously producing ethylene glycol and a carbon 
ate ester comprising the folloWing steps (a) to (c) for 
production of ethylene glycol, the folloWing steps (d) and (e) 

for production of a carbonate ester and the folloWing step for puri?cation of ethylene carbonate, Wherein the step intervenes to combine production of ethylene glycol and 

production of the carbonate ester: 

[0011] (a) an EC formation step of reacting ethylene 
oxide and carbon dioxide to form a reaction solution 
containing ethylene carbonate, 

[0012] (b) a hydrolysis step of reacting the solution 
containing ethylene carbonate With Water to give an 
aqueous solution containing ethylene glycol, 

[0013] (c) an EG puri?cation step of purifying and 
collecting ethylene glycol from an aqueous solution 
containing ethylene glycol obtained mainly in the 
step 

[0014] (d) a transesteri?cation step of transesterify 
ing ethylene carbonate and a hydroxyl group-con 
taining compound to form the corresponding carbon 
ate ester and ethylene glycol, 

[0015] (e) a carbonate puri?cation step of separating 
the carbonate ester from the solution obtained in the 
step (d), and 

[0016] an EC puri?cation step of separating eth 
ylene carbonate by distillation from at least part of 
the reaction solution obtained in the step (a) and the 
remainder left behind the separation of the carbonate 
ester in step (e), feeding the ethylene carbonate to the 
step (d) and feeding the remainder to the step 

[0017] According to another aspect of the present inven 
tion, the present invention also provides the above-men 
tioned process for simultaneously producing ethylene glycol 
and a carbonate ester Wherein ethylene glycol containing 
ethylene carbonate is separated from the remainder left 
behind the separation of the carbonate ester in step (e) as the 
top fraction and fed to the step (b) Without passing the step 
(f), and the remainder as the bottom fraction is returned to 
the step 

[0018] Further, according to another aspect of the present 
invention, the present invention also provides the above 
mentioned process for simultaneously producing ethylene 
glycol and a carbonate ester Wherein the hydroxyl group 
containing compound is a monohydric or dihydric alcohol, 
especially methanol. 

[0019] According to still another aspect of the present 
invention, the present invention provides the above-men 
tioned process for simultaneously producing ethylene glycol 
and a carbonate ester Wherein the ethylene oxide feed to the 
step (a) is obtained by oxidation of ethylene, and the carbon 
dioxide feed is a by-product of the oxidation of ethylene. 
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[0020] FIG. 1 is a block ?oW diagram of an embodiment 
of the present invention. 

[0021] FIG. 2 is a process How diagram of an example of 
the present invention. 

[0022] NoW, the present invention is described in detail by 
referring to the block ?oW diagram of an example Wherein 
the hydroxyl group-containing compound is methanol, and 
the carbonated ester is dimethyl carbonate, shoWn in FIG. 1. 

[0023] (1) Steps (a) to (c): process for producing EG by 
the EC method 

[0024] Step (a) (EC formation) 
[0025] The step (a) comprises the reaction of ethylene 
oxide and carbon dioxide are reacted usually in the presence 
of a catalyst and gives a reaction solution containing ethyl 
ene carbonate. 

[0026] The starting material, ethylene oxide, is usually 
obtained by partial oxidation of ethylene. The carbon diox 
ide could be obtained by burning hydrocarbons, but it is 
economical to use the by-product of the combustion of 
ethylene for production of ethylene oxide. 

[0027] As the catalyst for this reaction, a phosphonium 
salt is preferable for its high activity and recyclability. It is 
preferable to use an alkali metal carbonate as a promoter. 
Besides, introduction of Water in the system is preferable 
because addition of Water accelerates the reaction. 

[0028] The type of the reactor for this reaction is not 
particularly limited, but it is ef?cient to use a bubble column 
reactor, Which introduces ethylene oxide, carbon dioxide, 
Water and a catalyst from the bottom and discharges the 
resulting reaction solution containing ethylene carbonate 
and unreacted carbon dioxide from the top. 

[0029] The reaction is usually conducted at a temperature 
of from 70 to 100° C., preferably from 100 to 170° C., at a 
pressure of from 5 to 50 kg/cm2~G (gauge pressure), pref 
erably from 10 to 30 kg/cm2~G. The feed ratios of carbon 
dioxide and Water to ethylene oxide (molar ratios) are 
usually from 0.1 to 5 and from 0.1 to 10, respectively, 
preferably from 0.5 to 3 and from 0.5 to 5, respectively. 

[0030] Because the reaction involved in this step is exo 
thermic, it is preferred to control the reaction temperature by 
an external circulating cooling system by Which part of the 
reaction solution is draWn out, cooled by a heat exchanger 
and then returned to the system. 

[0031] The reaction mixture obtained in the step (a) usu 
ally contains not only ethylene carbonate but also unreacted 
carbon dioxide, Water, ethylene glycol, the catalyst and a 
trace of unreacted ethylene oxide. Because ethylene oxide is 
a noxious gas and can lead to formation of by-products such 
as diethylene glycol in the hydrolysis step, it is preferred to 
promote the reaction until the ethylene oxide content 
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becomes substantially Zero (until the conversion becomes 
almost 100%) by using an additional tubular reactor or the 
like. 

[0032] Step (b) (hydrolysis) 

[0033] In the step (b), liquid containing ethylene carbonate 
such as the reaction mixture containing ethylene carbonate 
obtained in the step (a) and the remainder obtained in the 
after-mentioned step after separation of ethylene carbon 
ate, and optionally the remainder left behind the separation 
of the carbonate ester in the after-mentioned step (e) is 
treated With Water to form ethylene glycol in accordance 
With the folloWing formula. 

O 

[0034] The hydrolysis is usually conducted at from 100 to 
180° C. because though high temperatures are kinetically 
advantageous, too high temperatures can cause degradation 
of the catalyst for EC formation and deteriorate the quality 
of ethylene glycol, causing discoloration or the like. Lower 
pressure is favorable to promote the reaction, but pressures 
much loWer than the saturated vapor pressure of the reaction 
solution retard the reaction or cause the loss of the product 
because the reaction solution Would boil, vaporiZing Water 
or ethylene glycol. The reaction pressure is usually Within 
the range of from atmospheric pressure to 20 kg/cm2~G and 
selected so that the reaction solution does not boil. It is also 
preferred to divide this step into several stages and elevate 
the temperature or loWer the pressure gradually as the 
hydrolysis proceeds in order to promote the reaction. 

[0035] This step gives an ethylene glycol aqueous solution 
containing the catalyst for EC formation and liberates car 
bon dioxide as a volatile component in the gas phase. 

[0036] Step (c) (EG puri?cation) 

[0037] The step (c) puri?es and isolates ethylene glycol as 
a product from the ethylene glycol aqueous solution 
obtained in the step 

[0038] This step usually entails distillation, preferably 
combination of dehydration distillation for removal of Water 
from the top and EG recti?cation for separation of EG from 
high-boiling components such as diethylene glycol and the 
catalyst. 

[0039] The high-boiling remainders left in the EG puri? 
cation step can be returned to the step (a) for reuse as a 

catalyst solution, if necessary, after partly purged from the 
system. Especially, it is possible and preferred to recycle the 
catalyst solution more ef?ciently by dividing the EG recti 
?cation into tWo steps and purging only the high-boiling 
components free from the catalyst. 
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[0040] (2) Steps (d) and (e): process for producing a 
carbonate ester 

[0041] Step (d) (transesteri?cation) 

[0042] The step (d) comprises the transesteri?cation of 
ethylene carbonate and methanol in the presence of a 
catalyst and gives dimethyl carbonate and ethylene glycol in 
accordance With the following formula. 

+ CH3 CH3 

O 

[0043] As the transesteri?cation catalyst used in the reac 
tion, ordinary catalysts for transesteri?cation of carbonates 
may be used Without any particular restriction. Speci?c 
eXamples include homogeneous catalysts such as amines 
represented by triethylamine, alkali metals represented by 
sodium, alkali metal compounds represented by sodium 
chloroacetate and sodium methylate and thallium com 
pounds and heterogeneous catalysts such as functional 
group-modi?ed ion eXchange resins, amorphous silica 
impregnated With alkali metal or alkaline earth metal sili 
cates, ammonium-exchanged Zeolite Y and the double oxide 
of cobalt and nickel. 

[0044] In the present invention, as the hydroXyl group 
containing compound, in addition to methanol mentioned as 
a speci?c eXample, a phenol such as phenol, bisphenol or an 
alkylphenol, a monohydric alcohol such as ethanol, isopro 
panol or cycloheXanol, a dihydric alcohol such as pro 
panediol, butanediol or heXanediol or a polyhydric alcohol 
such as glycerin may be used Without any particular restric 
tion. Among them, preferred is a monohydric or dihydric 
alcohol, especially methanol, Which gives the carbonate 
ester of great industrial signi?cance. 

[0045] As to the reaction conditions for the transesteri? 
cation, the reaction temperature is usually from 50 to 180° 
C., and the molar feed ratio of a hydroXyl group-containing 
compound such as methanol to ethylene carbonate is usually 
from 2 to 20. If the molar ratio is less than 2, the conversion 
in the transesteri?cation is loW due to the shortage of the 
hydroXyl group-containing compound, and if the hydroXyl 
group-containing compound is used at a ratio higher than 20, 
considerable part of the starting materials remain unreacted 
in the system, increasing the energy necessary for heating 
and cooling and the load of recycling on the facilities. 

[0046] As mentioned above, the transesteri?cation is an 
equilibratory reaction, and therefore unreacted ethylene car 
bonate is alWays present in the reaction system. Namely, the 
product solution obtained in the step (d) contains not only 
dimethyl carbonate and ethylene glycol as the target prod 
ucts but also ethylene carbonate and methanol as the starting 
materials. 
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[0047] Step (e) (carbonate puri?cation) 

[0048] In the step (e), methanol and then dimethyl car 
bonate are separated from the reaction solution obtained in 
the step (d), if necessary after removal and recovery of the 
transesteri?cation catalyst, and the remainder containing 
ethylene carbonate and ethylene glycol is recovered. 

[0049] This step involves various techniques such as dis 
tillation. The remainder is usually supplied to the after 
mentioned step (EC puri?cation), but could be subjected 
to fractional distillation so that ethylene glycol containing 
ethylene carbonate is WithdraWn from the top and supplied 
to the above-mentioned step (b), skipping the step (f), While 
the remainder mainly containing ethylene carbonate is With 
draWn from the bottom and returned to the step (d) (trans 
esteri?cation step). 

[0050] (3) Step EC puri?cation process 

[0051] The present invention combines production of eth 
ylene glycol by the EC method and production of dimethyl 
carbonate by the transesteri?cation method With interven 
tion by the step 

[0052] Namely, the step deals With at least part of the 
reaction solution obtained in the step (a) and the remainder 
left behind the recovery of methanol and dimethylcarbonate 
in the step (e) or deals With the reaction solution obtained in 
the step (a) only, and separates ethylene carbonate by 
distillation While feeding the remainder left behind the 
separation of EC to the step 

[0053] Because ethylene carbonate and ethylene glycol 
are aZeotropic With each other as mentioned above, suf?cient 
separation of the tWo is necessary to produce dimethyl 
carbonate entails, though not to produce ethylene glycol. 
Such separation requires, for eXample, a distillation column 
With a large theoretical plate number or a multiple distilla 
tion column compleX. HoWever, in the present invention, as 
long as ethylene carbonate is obtained in an amount neces 
sary for the reaction in the step (d), the remaining ethylene 
carbonate may be hydrolyZed after supplied to the step (b) 
in the form of a miXture of ethylene carbonate and ethylene 
glycol. Further, this step alloWs the unreacted ethylene 
carbonate remaining after the formation of the carbonate 
ester by the equilibratory reaction to be recovered ef?ciently 
and reused in the step (d) and supplied to the hydrolysis step 
(b) for production of ethylene glycol and thus enables 
ef?cient facility operation. 

[0054] As a preferable equipment for this step, for 
eXample, a distillation equipment comprising tWo distilla 
tion columns. The ?rst distillation column distils out, from 
the top, Water, ethylene glycol and aZeotropic ethylene 
carbonate, Which are then fed to the step (b), and discharges 
the high-boiling fraction mainly composed of ethylene car 
bonate from the bottom. The second distillation column 
distils out puri?ed ethylene carbonate as a top fraction from 
the discharge, and discharges the high-boiling fraction from 
the bottom. 

[0055] In the distillation, it is preferred to control the 
retention time in the ?rst distillation column, because eth 
ylene glycol as a by-product can be left in the heavy fraction, 
and the amount of diethylene glycol accompanying ethylene 
carbonate in the top fraction can be reduced. 
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[0056] The above-mentioned process of the present inven 
tion combines production of ethylene glycol and production 
of a carbonate ester efficiently. 

[0057] NoW, the present invention Will be described in 
further detail With reference to Examples. HoWever, it 
should be understood that the present invention is by no 
means restricted to such speci?c Examples. 

[0058] One embodiment of the present invention Will be 
described With reference to FIG. 2. For the sake of expla 
nation, production of ethylene glycol and production of a 
carbonate ester are explained in parallel. 

[0059] (1) Step (a) (EC formation) 
[0060] EC formation Was carried out in tWo bubble col 
umn reactors (1 and 2) of 20 cm in diameter and 230 cm in 
height connected in series. 65 kg/h of ethylene oxide and 
140 kg/h of carbon dioxide as the starting materials, 47 kg/h 
of Water and a catalyst solution of 9.3 kg/h of tributylmeth 
ylphosphonium iodide and 0.373 kg/h of potassium carbon 
ate dissolved in 16.5 kg/h of ethylene glycol Were fed 
through a line 101. The reaction Was carried out at 110° C. 
at a pressure of 20 kg/cm2~G. 

[0061] From the gas-liquid mixture WithdraWn through a 
line 103, the gas phase Was separated in a gas-liquid 
separator (3), and the resulting reaction solution Was fed to 
a tubular reactor (4) of 6 cm in diameter and 200 cm in 
length maintained at 110° C. and 20 kg/cm2~G through a line 
104. The reaction Was carried out until the amount of 
residual ethylene oxide became loWer than the loWer detec 
tion limit (10 ppm) of gas chromatographic analysis. The 
reaction solution in the line 105 comprised 51 Wt % (% 
denotes Wt % hereafter) of ethylene carbonate, 21% of 
Water, 22% of ethylene glycol and 6% of the balance 
including the catalyst and heavy substances. 

[0062] (2) Step (EC puri?cation) 
[0063] The entire reaction solution obtained in the step (a) 
Was fed to a ?rst distillation column (5) through a line 105. 
The top pressure of the column Was 30 mmHg (absolute 
pressure, hereinafter), the top temperature Was 36° C., and 
the bottom temperature Was 145° C. 

[0064] 70.3 kg/h of a liquid mixture containing Water, 
ethylene glycol and a slight amount of aZeotropically 
accompanying ethylene carbonate Was WithdraWn from the 
top and fed to a hydrolysis reactor (11) through a line 106 
While 98.9 kg/h of a liquid containing a high concentration 
of ethylene carbonate Was WithdraWn from the bottom and 
fed to the second distillation column 

[0065] The top pressure of the second distillation column 
(6) Was 30 mmHg, the top temperature was 1410 C., and the 
bottom temperature Was 148.8° C. 58.7 kg/h of ethylene 
carbonate Was obtained from the top With a purity of at least 
99.9%. 25.5 kg/h of the liquid at the bottom Was fed to the 
hydrolysis reactor (11) through a line 109. 

[0066] (3) Step (d) (transesteri?cation) 
[0067] The puri?ed ethylene carbonate WithdraWn from 
the second distillation column (6) Was fed to a transesteri 
?cation reactor (7) through a line 108. At the same time, 38.5 
kg/h of fresh methanol and 83.2 kg/h of the recovered 
methanol solution mainly composed of methanol WithdraWn 
from a methanol recovery column (8) and 67.2 kg/h of 
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recycled ethylene carbonate recovered from an ethylene 
carbonate recovery column Were fed through a line 110, a 
line 112 and a line 118, correspondingly. The reaction Was 
carried out in a jacketed tubular reactor of 28 cm in diameter 
and 200 cm in length loaded With a cobalt-yttrium double 
oxide catalyst prepared in accordance With JP-A-8-176071 
(Example 1) as the transesteri?cation reactor While the inner 
temperature Was maintained at 140° C. by heating the 
reactor With the jacket from the outside. 247 kg/h of the 
reaction solution Was WithdraWn through a line 111. The 
reaction solution at the outlet of the reactor comprised 
29.5% of ethylene carbonate, 15.2% of ethylene glycol, 
30.4% of methanol and 24.9% of dimethyl carbonate. 

[0068] (4) Step (e) (puri?cation of carbonate ester) 

[0069] The esteri?cation reaction solution Was fed to the 
methanol recovery column (8) through a line 111. Part of the 
bottom fraction in the dimethyl carbonate recovery column 
(9) Was fed to the methanol recovery column (8) through a 
line 116 at a rate of 400 kg/h. The operation Was done at a 
top pressure of 760 mmHg, a top temperature of 64° C. and 
a bottom temperature of 178° C. 83.2 kg/h of a liquid 
mixture comprising 90% of methanol and 10% of dimethyl 
carbonate Was WithdraWn from the top, and 564 kg/h of the 
bottom fraction Was fed to the dimethyl carbonate recovery 
column (9) through a line 113. 

[0070] The dimethyl carbonate recovery column (9) Was 
operated at a top pressure of 200 mmHg, a top temperature 
of 532° C. and a bottom temperature of 166° C., and 54 kg/h 
of dimethyl carbonate With a purity of at least 99.99% Was 
WithdraWn through a line 115 at the top. Part of the bottom 
fraction Was returned to the methanol recovery column (8), 
and the remainder Was fed to an ethylene carbonate recovery 
column (10) through a line 114 at a rate of 110 kg/h. 

[0071] The ethylene carbonate recovery column (10) Was 
operated at a top pressure of 60 mmHg, a top temperature of 
127.7° C. and a bottom temperature of 157.7° C., and 
ethylene glycol formed by the transesteri?cation Was With 
draWn from the top together With aZeotropically accompa 
nying ethylene carbonate and supplied to the hydrolysis step 
through a line 117, While ethylene carbonate at the bottom 
Was returned to the transesteri?cation reactor (7) through a 
line 118. 

[0072] (5) Step (b) (hydrolysis) 

[0073] The hydrolysis reactor (11) Was fed through lines 
106, 109 and 117 and operated at a reaction temperature of 
150° C. and a pressure of 1.8 kg/cm2~G. As the hydrolysis 
reactor, a reaction vessel of 32 cm in diameter and 3 m in 
length having a partition inside for prevention of back 
mixing Was used. The reaction temperature Was kept con 
stant by heating by using steam from the outside. 

[0074] The ethylene carbonate concentration at the outlet 
line 119 Was loWer than the loWer detection limit (10 ppm) 
of gas chromatographic analysis. 

[0075] (6) Step (c) (puri?cation of ethylene glycol) 

[0076] A dehydration distillation column Was fed through 
a line 119 and operated at a top pressure of 80 mmHg and 
a bottom temperature of 140° C., While Water Was removed 
from the top through a line 120. 
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[0077] Then, the bottom fraction Was fed to a catalyst 
separator (13) operated at a pressure of 62 mmHg and a 
temperature of 140° C. through a line 121, and crude 
ethylene glycol freed from the catalyst and high-boiling 
substances Was WithdraWn through a line 123. 

[0078] The crude ethylene glycol Was puri?ed in an eth 
ylene glycol puri?cation column (14) operated at a top 
pressure of 52 mmHg and a bottom temperature of 160° C., 
and 96.5 kg/h of puri?ed ethylene glycol Was WithdraWn 
through a line 124 at the top. 

[0079] The process of the present invention Which com 
bines production of ethylene glycol and production of a 
carbonate ester has the folloWing effects and therefore is of 
high utility value from the industrial aspect and environ 
mentally advantageous: 

[0080] (1) acceleration of the reaction of ethylene 
oxide and carbon dioxide for production of ethylene 
carbonate by addition of Water is available to pro 
duction of EC Which is to be transesteri?ed to a 
carbonate ester. 

[0081] (2) the aZeotropic mixture of ethylene carbon 
ate and ethylene glycol can be treated in the hydroly 
sis step, and advanced separation and puri?cation 
facilities are not necessary; and 

[0082] (3) since the carbon dioxide used in produc 
tion of ethylene carbonate is immobiliZed in the 
carbonate ester, the leakage of carbon dioxide into 
the environment can be reduced. 

[0083] The entire disclosure of Japanese Patent Applica 
tion No. 2000-009865 ?led on Jan. 19, 2000 including 
speci?cation, claims, draWings and summary are incorpo 
rated herein by reference in its entirety. 

What is claimed is: 
1. Aprocess for simultaneously producing ethylene glycol 

and a carbonate ester comprising the folloWing steps (a) to 
(c) for production of ethylene glycol, the folloWing steps (d) 
and (e) for production of a carbonate ester and the folloWing 
step for puri?cation of ethylene carbonate, Wherein the 
step intervenes to combine production of ethylene glycol 
and production of the carbonate ester: 

(a) an EC formation step of reacting ethylene oxide and 
carbon dioxide to form a reaction solution containing 
ethylene carbonate, 
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(b) a hydrolysis step of reacting the solution containing 
ethylene carbonate With Water to give an aqueous 
solution containing ethylene glycol, 

(c) an EG puri?cation step of purifying and collecting 
ethylene glycol from an aqueous solution containing 
ethylene glycol obtained mainly in the step (b), 

(d) a transesteri?cation step of transesterifying ethylene 
carbonate and a hydroxyl group-containing compound 
to form the corresponding carbonate ester and ethylene 
glycol, 

(e) a carbonate puri?cation step of separating the carbon 
ate ester from the solution obtained in the step (d), and 

(f) an EC puri?cation step of separating ethylene carbon 
ate by distillation from at least part of the reaction 
solution obtained in the step (a) and the remainder left 
behind the separation of the carbonate ester in step (e), 
feeding the ethylene carbonate to the step (d) and 
feeding the remainder to the step 

2. The process for simultaneously producing ethylene 
glycol and a carbonate ester according to claim 1, Wherein 
ethylene glycol containing ethylene carbonate is separated 
from the remainder left behind the separation of the carbon 
ate ester in step (e) as the top fraction and fed to the step (b) 
Without passing the step (f), and the remainder as the bottom 
fraction is returned to the step 

3. The process for simultaneously producing ethylene 
glycol and a carbonate ester according to claim 1, Wherein 
the hydroxyl group-containing compound is a monohydric 
or dihydric alcohol. 

4. The process for simultaneously producing ethylene 
glycol and a carbonate ester according to claim 1, Wherein 
the hydroxyl group-containing compound is methanol, and 
the carbonate ester is dimethyl carbonate. 

5. The process for simultaneously producing ethylene 
glycol and a carbonate ester according to claim 1, Wherein 
the ethylene oxide feed to the step (a) is obtained by 
oxidation of ethylene, and the carbon dioxide feed is a 
by-product of the oxidation of ethylene. 


