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Abstract

1. Final Goal

ethylene carbonate and methanol and preparation of the preliminary basic design for 500

Development of process for manufacturing dimethyl carbonate by reactive distillation using

MTon/Year dimethyl carbonate production

2. Project purpose and importance

chemical due to its non-toxic and harmless properties at room temperature. DMC has been
utilized for the electrolyte of secondary battery and intimidate material of polycarbonate as an
alternative of phosgene. Furthermore, DMC can be replaced with toxic materials such as

Dimethyl carbonate(DMC) has recently received attraction as an environmental benign

methyl-chloride and dimethly—sulfuric acid for carbonylation and methylation reactions.

ethylene carbonate and methanol can achieve higher conversion by solving the limitation of
equilibrium conversion. Moreover, the reactive distillation is clean process to recover the heat

Reactive distillation process for manufacturing dimethyl carbonate by transesterifiaction with

energy during the reaction.

3. Project content and scope

Project Goal and Achievement

Evaluation

- Reaction experiment : Catalyst screening and experiment,
Investigation of reaction kinetics.

Reactive distillation setup

1st |- Separation test : Investigation of vapor- liquid equilibrium | and experiment : EC
year | data for each component conversion 95% and
- Reactive distillation setup : 1 kg/hr DMC scale selectivity 98%
- Presenting results (seminar or workshop)
- Reactive distillation : instrument innovation and
experiments, data analysis and discussion - Comparison and analysis
ond - Process simulation : modeling and simulation of reactive of experimental data and
n
distillation tower commercial simulator data
year , , L .
- Design of process control system : operation condition |- control system and dynamic
checkup and robust control response results
- Presenting results (seminar or workshop)
- Reactive distillation : development of commercial
process . .
3rd , , . , o - Basic design for 500 MT/Y
- Design for commercial equipments : Reactive distillation ,
year DMC production

design, accessories selection, process design,
instrumentation and pipe.




4. Achievement

- Workshop : 2 times (Reactive distillation technology workshop 2002/9/13, Project result
presentation for reactive distillation process 2003/9/19)

- Exhibition : 1 time (NEWTECH KOREA 2003/10/17 ~21 - Production of dimethyl
carbonate by reactive distillation)

- Conference : 12 times (domestic 8, international 4)

- Journal : Domestic 1 (published), International (SCI) 4 (2 published, 2 submitted)

- Patent : 3 (Korea: 2002-0064268, 2003-0080582, 2004-0089454)

5. Effect
- Environmental : Development of commercial process (500 MT/Y) for dimethyl carbonate
(DMC) as an environmental friendly chemical. Introduction of non-phosgene process by
DMC.
- Economical : Improvement of productivity for DMC by increasing ethylene carbonate
(EC) conversion from 35% to 95% and selectivity of DMC (over 98%) using reactive distillation
process. Maximizing energy efficiency by recovery of reaction heat in the distillation tower.




