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(87) Abstract: This method for manufacturing ethylene carbonate includes: a first reaction step for obtaining a reaction
mixture containing ethylene carbonate by reacting ethylene oxide and carbon dioxide inside of a first reactor; and a first
steam generation step for using a first kettle heat exchanger having a plurality of paths and a shell to perform heat exchange
and evaporate water by introducing the reaction mixture into the paths and introducing water into the shell. The reaction
temperature in the first reactor during the first reaction step is 150-200 ° C, and the difference between the reaction
temperature during the first reaction step and the steam temperature generated by the shell during the first steam generation
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[0087] [F1-1]

*1(1/3)
=pl1 |Ee2  |Eme3  |Sela |25l

EO |#= kg/H 2495 9210 2390 2495 2495
CO2 |m= kg/H 3020 11175 2893 3016 3027
pFTH==1 kg/H 290 1073 278 290 290
AC |fNESERE |BE% 5 5 5 5 5
HBEE |B=% 13.5 13.5 13.5 13.5 13.5
Ach |BERiE |ka/H 32.4 18] 311 307] 390
Acf |AlERE kg/H 324 118 31.1 30.7 39.0
A wE |T/H 460 1260 460 460 460
pT==1 kg/H 5805 21458 5561 5801 5812
Ab |ECEE |BE&% 81.4 81.4 81.4 81.3 81.6
HBEE |BE=ppm 7500 7500 7500 7450 7690
A RIEE |°C 180 180 180 165 196
HWIACEE |°C 145 145 145 145 145
e |ESE koM 825| 3053 791 823 827
EST |MPaG 0.60 0.60 0.60 0.50 0.81
EEmE |°C 165 165 165 159 176
Br |%Z T/H 345 630 345 345 345
pTH==1 kg/H 5805 21458 5561 5801 5812
Bb |ECEE |[B&2% 90.3 90.3 90.3 90.2 90.4
HBEE |&=ppm 7680 7680 7680 7620 7810
WICEE |°C 145 145 145 145 145
Bs ESE kg/H 165 611 158 164 165
ESKT |MPaG 0.60 0.60 0.60 0.50 0.81
ERURE |°C 165 165 165 159 176
Dv |#"=E kg/H 550 2035 525 551 545
Eb |K=E kg/H 1475 5478 1413 1474 1474
Ap |R=E kg/H 4910 18165 4705 4907 4909
OX |EOEE I kg/kg-EC 0.508 0.507 0.508 0.508 0.508
Si Z=&EA |kg/H 485 2260 457 492 471
So |E&Mt [kg/H 0 0 0 0 0
Ar(T/H)/Ap(T/H) - 94 69 98 94 94
EGESERZR |9, 67.12 66.89 67.16 66.96 67.30

PAN: L= hrrd e -
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[F&1-2]
=1(2/3)

Ehplo | =mpl7 | =mple |0

EO |RZE kg/H 2495 2495 2495 2495

CO2 |m&E kg/H 3009 2920 3220 3020

pSTl==1 kg/H 290 290 290 290

Ac |miEEE [BE% 5 5 5 5

HBEE |B=% 13.5 13.5 13.5 13.5

Acb |ERR=Z kg/H 27.2 324 32.4 32.3

Acf |AlERE kg/H 27.2 324 32.4 32.3

Ar IRE T/H 460 230 750 460

nE kg/H 5794 5705 6005 5805

Ab ECEE |EB=% 81.1 74.3 83.1 81.4

HBEE |&E=ppm 7380 7500 7500 7480

A FRISEE 1°C 155 180 180 180

WACRE °C 145 145 145 135

As K= kg/H 816 779 990 825

T |MPaG 0.38 0.60 0.60 0.60

ZomE |°C 150 165 165 165

Br |RE T/H 345 345 345 345

P Th==1 kg/H 5794 5705 6005 5805

Bb |ECEE |&E2% 88.9 90.3 90.3 90.3

HBEE |E=ppm 7530] 7680 7680 7660

HIGERE |1°C 145 145 145 135

Bs KRE kg/H 160 201 0 165

ST IMPaG 0.38 0.60 0.60 0.60

EeumE | C 150 165 165 165

Dv |#”=E kg/H 557 350 750 550

Eb |iR= kg/H 1471 1469 1469 1475

Ap |RE kg/H 4897 4890 4890 4910

OX |EOERE i kg/kg-EC 0.509 0.510 0.510 0.508

Si EEEH kg/H 505 525 314 485

So |&E&gH (kg/H 0 0 0 0

Ar(T/H)/Ap(T/H) — 94 47 153 94

LIUNZESKIERE |% 66.35 66.71 67.39 67.12
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=1(3/3)
FEEIL | HEEEI2  [EREMRI3 |eEdEl4 | HEEpls  |EbEfAle
EO [#iE kg/H 2495 2495 2495 2495 2495 2495
CO2 |%e kg/H 3020 2975 3035 3020 3016 3027
b= kg/H 290 290 290 290 290 290
Ac |AUIEERE |BE% 5 5 5 5 5 5
HBRBE |[EE% 13.5 13.5 13.5 13.5 13.5 13.5
Acb |BFE&ERE |kg/H 32.4 17.8 54.9 32.4 30.7 39
Acf |BlETRE [kg/H 32.4 17.8 54.9 32.4 30.7 39
Ar |Fi= T/H 460 460 460 460 460 460
TRE kg/H 5805 5760 5820 5805 5801 5812
Ab [(ECEE |B=% 81.4 80.2 81.8 81.4 81.3 81.6
HBEE |EZppm 7500 7140 8090 7500 7450 7680
A |RIKEE |°C 180 145 205 180 165 195
FEAGRE |°C — 145 145 145 145 145
=&E |kg/H - 813 829 760 760 760
AS ZEIJE |MPaG - 0.26 0.60 0.60 0.50 0.69
ESEE |I°C - 140 165 165 159 175
Br |#i= T/H 345 345 345 345 345 345
P kg/H 5805 5760 5820 5805 5801 5812
Bb |(ECEE |HEE% 90.3 88.1 90.7 90.3 90.2 90.4
HBEE |BEppm 7580 7260 8330 7680 7620 7870
FEAGERE | C — 145 145 145 145 145
Be ESE  |kg/H — 164 167 165 164 165
ESEH |MPaG — 0.26 0.60 0.60 0.50 0.69
EUEE|C - 140 165 165 159 175
Dv [#iE2 kg/H 550 577 541 550 551 545
Eb |HE kg/H 1475 1458 1475 1475 1474 1474
Ap |HE kg/H 4910 4853 4911 4910 4907 4909
OZ |EQEEfIIkg/kg-EC 0.508 0.514 0.508 0.508 0.508 0.508
Si |#E&M6ER [kg/H 1475 1458 481 550 555 539
So |[ZFE&HE |kg/H - 953 0 0 0 0
Ar(T/H)/Ap(T/H) - 94 95 94 94 94 94
ENESMERE (% - 0.00 67.53 62.71 62.69 62.75
DEEEYN TIZ CERR 9 2zl
SEREHET E3% COR - - #a,8 #2458 378 #1458
5 DEREA
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Ac LR e R
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