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A Study on the Development of MARKAL Model Module for
Technology Assessment of the Korean Petrochemical Industry
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Abstracts — The petrochemical technology assessment module for analysis of cost and
environmental effects has been developed using MARKAL model as a tool. The module has been
developed based on results of analysis of the current structure of the petrochemical industry using
material flow analysis (MFA). The module has been applied for assessment of technology
competition and environmental effects of the technology for the period 1995 - 2030 as a part of
Korea MARKAL model. Three scenarios, reference case, technology options, and carbon tax were
used for the module application. As a result of application, we obtained analyzed data of carbon
dioxide emission, technology competition, and energy demand in the future by each scenario. It is
hoped that the module can be used for technology assessment and the discussion on mid and long-
term technology options for reducing carbon dioxide emission in petrochemical sector.
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Fig. 1. Reference Petrochemical System Flow.
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Table 1. List of improvement options that have been
added to the model.

Production of intermediates from feedstocks
Dehydrogenation of cthanol to ethylene

Ethanol production from lignocellulosic biomass
Flash pyrolysis of biomass to cthylene and aromatics
Methanol-to-olefins (MTO) process

Oxydative coupling of natural gas

Steam cracking of LPG

Steam cracking of gasoil

Waste recycling options

Waste PE/PP/PS/PVC pyrolysis

Waste PE/PET/PP/PS/PVC re-extrusion
Waste PE/PP/PS/PVC hydrogenation
Waste PET methanolysis

Other processes
Lignine gasification
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Table 2. CO, emission coefficient by each emission

source, (unit: thousand ton C/PJ)
Emission Source Use as Energy Use as
Naphtha 20.00 5.00
Diesel 20.20 10.10
LPG 17.20 344
LNG 15.30 10.25

Coal 25.80 -

F4o] 7150 TF FEE obe) £33 3o
20005156 20308 d74A] wliE] MfElstAlE soe

e A N)Eo 2R ES dolon, o

Warke #a ysle] A%AE Fmskel 200046

Table 3. Petrochemical Products Demand in Base
Year (1995). (unit: million tons)

Products Demand Products Demand
BR 0.068 SBR 0.210
ABS 0.231 PO 0.140
PP 0.749 2-EH/Butanol 0.183

Propylene 0.127 PS 0.518

Caprolactam 0.325 Acetone 0.061

Phenol 0.076 PVC 0.802
PE 1.329 Ethylene 0.440

Tolulene 0.365 PA 0.149
PET 2.300 MTBE 0.295

Butanol 0.041 Total 8.409

Table 4. Technology Data on Naphtha Steam Crack-
ing.

Unit
INPUT:
Naphtha GJ 1528
Electricity G 0.29
OUTPUT:
Ethylene Ton 1.00
Propylene Ton 0.53
C4 Ton 0.33
BTX Ton 0.77
Fuel Oil GJ 15.00
COST:
Investments $/Ton of Ethylene Capacity 691.
Fixed O&M $/Ton of Ethylene Capacity/Year 23.
Variable O&M $/Ton of Ethylene 3.
Miscellaneous:
Lifetime Year 25
Availability factor % 90
Residual Capacity Million Ton of Ethylene/year 434
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Fig. 2. CO, Emission by Scenarios.
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Fig. 3. CO, Emission in Petrochemicals.
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