)
J
Check for
updates

Journal of Climate Change Research 2019, Vol. 10, No. 4, pp. 473~478

DOI: https://doi.org/10.15531/KSCCR.2019.10.4.473

ORCID ZA4+& 0000-0001-8321-0465
WA 0000-0002-0892-7420

JEHECE o2HIIEYI0IES M=sH7| flet SF =4 A+

Study on the Process Condition for Producing Ethylene Carbonate in Commercial
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ABSTRACT

Among the exhaust gas, Carbon dioxide which is a causative factor in greenhouse effect. We study for synthesis
of ethylene carbonate with carbon dioxide which is captured and utilized in commercially valuable. The Experiment
was proceeded as pilot scale with using homogeneous organic catalyst which is able to produce ethylene carbonate
in commercial and reaction conditions. Optimization condition for concentration of catalyst and reaction
temperature, pressure was studied. We confirm that this process is eco-friendly method and commercial application
due to the mild condition and also catalyst has a competitive price, reusability.
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Ethylene Oxide.

Fig. 1. The synthesis process of ethylene carbonate with using Carbon Dioxide.

Table 1. Ethylene Carbonate Synthesis Catalyst
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Fig. 2. Schematic diagram of the synthesis apparatus.
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Table 2. Ethylene carbonate conversion rate by reaction condition.

a) In case of using catalyst NO. 1

Catalyst Conc. | Reaction Temp. | Reaction Time.| Ethylene Oxide | Catalyst Weight | Product Weight | Purity | Conversion

(mol%) °C) (hour) Weight (2) (2) (9) (%) (%)

80 501 99.1 55

0.05 130 2.5463 656 99.2 72

150 680 99.4 75

80 620 99.1 68

0.1 130 3 450 5.0925 773 99.3 85

150 810 99.2 89

80 593 98.6 65

0.2 130 10.1850 805 98.7 88

150 850 98.5 93

b) In case of using catalyst NO. 2

Catalyst Conc. | Reaction Temp. | Reaction Time.| Ethylene Oxide | Catalyst Weight | Product Weight | Purity | Conversion

(mol%) (°0) (hour) Weight (g) (2 (8 (%) (%)

80 557 99.2 61

0.05 130 2.4027 770 99.3 85

150 799 99.0 88

80 748 89.9 75

0.1 130 3 450 4.8054 845 99.1 93

150 864 99.1 95

80 732 98.5 80

0.2 130 9.6109 870 98.7 95

150 895 98.6 98

¢) In case of using catalyst NO. 3

Catalyst Conc. |Reaction Temp. | Reaction Time.| Ethylene Oxide | Catalyst Weight | Product Weight | Purity | Conversion

(mol%) O (hour) Weight (g) (2 (& (%) (%)

80 620 99.1 68

0.05 130 2.7097 738 99.2 81

150 728 99.4 80

80 735 98.9 81

0.1 130 3 450 5.4194 815 99.0 90

150 847 99.1 93

80 772 98.7 85

0.2 130 10.8383 841 98.6 92

150 871 98.5 95
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Table 3. Ethylene carbonate conversion by reaction condition after 3 hours reaction.

Catalyst Concentration Reaction Time. Reaction Temp.(°C) Conversion (%)
(mol%) Catalyst NO. 1 | Catalyst NO. 2 | Catalyst NO. 3
80 55 61 68
0.05 3 hour 130 72 85 81
150 75 88 80
80 68 75 81
0.1 3 hour 130 85 93 90
150 89 95 93
80 65 80 85
0.2 3 hour 130 88 95 92
150 93 98 95

Table 4. Synthetic conversion rate by catalyst recycling.

Catalyst Recoverefi Fresh Ist. Reaction 1st. Catalyst.Recycling 2nd. CatalystA Recycling
NO. CatalystWeight | Catalyst Reaction Reaction
(& Weight (g) | Product (g) | Conversion (%) | Product (g) | Conversion (%) | Product (g) | Conversion (%)
NO. 1 9.1665 1.0185 846 93 819 89 783 85
NO. 2 8.4698 0.9611 899 98 888 97 865 94
NO. 3 9.7545 1.0838 875 95 795 87 673 73
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