Dampak Perubahan Komposisi Gas Alam dan Penggantian Katalis di Methanol Synthesis Unit PT

KMI

Terhadap Emisi Gas Rumah Kaca

Eka Wijayanto, Dr.-Ing. Ir. Teguh Ariyanto, ST, MEng., IPM. ; Ir. Ahmad Tawfiequrrahman Yuliansyah, S.T., M.T., D.E
UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA DAFTAR PUSTAKA

Adelia, M., Panjaitan, F. S., Zaidan, M. H., Pradana, N. Y., Putro, I. K., & Rahayu, I. E.
(2022). Analisis dampak perubahan feed stock gas alam. Jurnal Teknik Kimia
Vokasional, 36-43.

Ahmed, M. A. (2013). Catalyst Deactivation Common Causes. Nitrogen and Syngas

Conference. Berlin.

Albertini, J. (2024). Environmental and Industrial Implications of Catalysts. Journal of
Chemical Engineering & Process Technology, 15 (2), 45-58.

Alzate, C. E., Torres, P. N., & Ramirez, A. F. (2022). Simulation of methanol production
from residual biomasses in a Cu/Zn0O/Al;03 packed bed reactor. Revista Faculted

de Ingenieria Universidad de Antioquia, 102, 115 -124.

Barrow, N., Bradley, J., Corrie, B., Cui, Y., Tran, T. D., Erden, T. E., . . . Din, K. U. (2024).
Doubling the life of Cu/ZnO methanol synthesis catalysts via use of Si as a

structural promoter to inhibit sintering. Science Advances, 10 (3), 2081.

Boulamanti, A., & Moya, J. A. (2017). Energy Efficiency and GHG Emissions:
Prospective Scenarios for the Chemical and Petrochemical Industry. JRC
Publications Repository. https://doi.org/10.2760/630308

Bozzano, G., & Manenti, F. (2016). Efficient methanol synthesis: Perspectives,
technologies and optimization strategies. Progress in Energy and Combustion

Science, 56, 71-105.
Briefing US. International energy outlook 2013. US Energy Inf Adm 2013;506:507

Fasihi, M., & Breyer, C. (2024). Global production potential of green methanol based on
variable renewable electricity. Energy and Envirromental Science, 17(10), 3503-

3522.

Finkbeiner, M., Inaba, A., Tan, R., Christiansen, K., & Kliippel, H.-J. (2006). The New
International Standards for Life Cycle Assessment: ISO 14040 and ISO 14044.
The International Journal of Life Cycle Assessment, 11(2), 80-85.

Goedkoop, M., Heijungs, R., Huijbregts, M., De Schryver, A., Struijs, J., & van Zelm, R.
(2013). ReCiPe 2008: A Life Cycle Impact Assessment Method Which Comprises

66



Dampak Perubahan Komposisi Gas Alam dan Penggantian Katalis di Methanol Synthesis Unit PT
KMI
Terhadap Emisi Gas Rumah Kaca
Eka Wijayanto, Dr.-Ing. Ir. Teguh Ariyanto, ST, MEng., IPM. ; Ir. Ahmad Tawfiequrrahman Yuliansyah, S.T., M.T., D.E
GUAN[)IJ\//AE—IRIS\/II-I/-\II\:)SA Universitas Gei\djah Mada, 2026 | Diunduh_ dari http://etd.repository.ugm..ac.id/ . .
Harmonised Category Indicators at the Midpoint and Endpoint Level (version

1.08), Report I: Characterisation. PRé Consultants, CML, RUN, RIVM.

Guil-Lopez, R., Mota, N., Llorente, J., Millan, E., Pawelec, B., Fierro, J., & Navarro, R.
M. (2019). Methanol Synthesis from COz: A Review of the Latest Developments
in Heterogeneous Catalysis. Materials, 12(23), 3902.

Grabow, L. C., & Mavrikakis, M. (2011). Mechanism of Methanol Synthesis on Cu
through CO2 and CO Hydrogenation. ACS Catalysis, 1(4), 365-384.

Guinée, J. B. (Ed.). (2002). Handbook on Life Cycle Assessment: Operational Guide to
the ISO Standards. Kluwer Academic Publishers.

Hauschild, M. Z., Rosenbaum, R. K., & Olsen, S. I. (Eds.). (2018). Life Cycle Assessment:
Theory and Practice. Springer.

Heijungs, R., & Suh, S. (2002). The Computational Structure of Life Cycle Assessment.

Kluwer Academic Publishers.

Huijbregts, M. A. J., Steinmann, Z. J. N., Elshout, P. M. F., Stam, G., Verones, F., Vieira,
M., . . . van Zelm, R. (2017). ReCiPe2016: A Harmonised Life Cycle Impact
Assessment Method at Midpoint and Endpoint Level. The International Journal
of Life Cycle Assessment, 22(2), 138-147.

Hussain, A., Ghaffar, I., Sattar, S., Muneeb, M., Hasan, A., & Deepanraj, B. (2024). Eco-
friendly Catalysts Revolutionizing Energy and Environmental Applications: An

Overview. Topics in Catalysis, 68 (5-8), 487-509.

IEA (2023), CO2 Emissions in 2022, IEA, Paris https://www.iea.org/reports/co2-
emissions-in-2022, Licence: CC BY 4.0

IPCC. (2006). 2006 IPCC Guidelines for National Greenhouse Gas Inventories (H.S.
Eggleston, L. Buendia, K. Miwa, T. Ngara, & K. Tanabe, Eds.). Institute for
Global Environmental Strategies (IGES), Japan.

Joby, P., Manojkumar, Y., Rajendran, A., & Solomon, R. V. (2024). Computational
catalysis on the conversion of CO> to methane: an update. Frontiers of Chemical

Science Engineering, 18, 132.

67



Dampak Perubahan Komposisi Gas Alam dan Penggantian Katalis di Methanol Synthesis Unit PT

KMI

Terhadap Emisi Gas Rumah Kaca

Eka Wijayanto, Dr.-Ing. Ir. Teguh Ariyanto, ST, MEng., IPM. ; Ir. Ahmad Tawfiequrrahman Yuliansyah, S.T., M.T., D.E

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

CADATHERY, O., Saade-Sbeih, M., Shaked, S., Jolliet, A., & Crettaz, P. (2015). Environmental
Life Cycle Assessment. CRC Press.

Jungbluth, N., & Frischknecht, R. (2010). Cumulative Energy Demand. In R. Hischier &
B. Weidema (Eds.), Implementation of Life Cycle Impact Assessment Methods.

Ecoinvent Centre, St. Gallen.

Kidnay, A. J., & Parrish, W. R. (2006). Fundamentals of Gas alam Processing. (p. 16).
Boca Raton: CRC Press.

Klopfter, W., & Grahl, B. (2014). Life Cycle Assessment (LCA): A Guide to Best Practice.
Wiley-VCH.

Ledakowicz, S., Nowicki, L., Petera, J., Niziol, J., Kowalik, P., & Golebiowski, A. (2013).
Kinetic Characterisation of Catalysts for Methanol Syntesis. Chemical and

Process Engineering, 34, 497-506.

Lovik, I. (2001). Modelling, Estimation and Optimization of the Methanol Synthesis with
Catalyst Deactivation. Norway: Norwegian University of Science and

Technology Department of Chemical Engineering.

Luque, R., Lin, C. S., Wilson, K., & Clark, J. (2016). Catalytic fast pyrolysis for improved
liquid quality. In S. Banks, & A. Bridgwater, Handbook of Biofuels Production
(Second Edition) Processes and Technologies (pp. 391-429). Woodhead
Publishing.

Masoudi, S., Farsi, M., & Rahimpour, M. R. (2019). Dynamic optimization of methanol
synthesis section in the dual type configuration to increase methanol production.

Oil & Gas Science and Technology - Revue d'IFP Energies Nouvelles, 74:90.

Mondal, U., & Yadav, G. D. (2021). Methanol Economy and Net Zero Emissions; Critical

Analysis of Catalytic Processes, Reactors, and Technologies. Green Chemistry.

Myhre, G., Shindell, D., Bréon, F.-M., Collins, W., Fuglestvedt, J., Huang, J., . . . Zhang,
H. (2013). Anthropogenic and Natural Radiative Forcing. In T. F. Stocker et al.
(Eds.), Climate Change 2013: The Physical Science Basis. Contribution of
Working Group I to the Fifth Assessment Report of the IPCC (pp. 659-740).

Cambridge University Press.

68



Dampak Perubahan Komposisi Gas Alam dan Penggantian Katalis di Methanol Synthesis Unit PT

KMI

Terhadap Emisi Gas Rumah Kaca

Eka Wijayanto, Dr.-Ing. Ir. Teguh Ariyanto, ST, MEng., IPM. ; Ir. Ahmad Tawfiequrrahman Yuliansyah, S.T., M.T., D.E
UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJA'N/!géDb. K., Siew, K., & T.L., R. (2017). Integrated Biorefineries. Encyclopedia of

Sustainable Technologies, pp. 299-314.

Palma, V., Ruocco, C., Martino, M., Barba, D., & Meloni, E. (2020). General Catalyst-
Related Issues. Membranes in Environmental Applications: Current Trends and

Future Developments on (Bio-) Membranes, Elsevier, pp. 303-324.

Rahmatullah, Putri, R. W., Mahendra, B., Arofi, H. T., & Cecep. (2023). Catalyst Lifetime
Analysis for High-Temperature Shift Converter (104-D1) at Urea Factory.
Chemical Engineering Research Articles, 6(2), 76-84.

Ren, B.-P., Xu, Y.-P., Huang, Y.-W., She, C., & Sun, B. (2023). Methanol production from
gas alam reforming and CO; capturing process, simulation, design, and technical-

economic analysis. Energy, 263, 1-12.

Riaz, A., Zahedi, G., & Klemes, J. J. (2013). A review of cleaner production methods for

the manufacture of methanol. Journal of Cleaner Production, 57, 19-37.
Roduner, E. (2014). Understanding Catalysis. Chemical Society Reviews, RSC.

Santana, F. R., & Maria, N. S. (2024). Determinan emisi CO; pada negara anggota
ASEAN tahun 2015-2022 . Diponegoro Journal of Economics, 13(2), 53-68.

Sarvestani, M. E., Norouzi, O., Maria, F. D., & Dutta, A. (2024). From Catalyst
Development to Reactor Design: A Comprehensive Review of Methanol

Synthesis Techniques. Energy Conversion and Management, 302, 118070.

Shakor, Z. M., & Al-Shafei, E. N. (2023). The mathematical catalyst deactivation models:
a mini review. RSC Advances, 13(32), 22579-22592.

Soler, J. (2024). New Catalysts and Reactors for the Synthesis or Conversion of Methanol.
Catalyst, 14(9), 640.

Timsina, R., Thapa, R. k., Moldestad, B. M., & Eikeland, M. S. (2021). Methanol
synthesis from syngas: a process simulation. SIMS EUROSIM 2021. Finland.

Wang, S., Madekufamba, M., Lesage, K., Bernard, F., Gelfand, B., Davis, P., . . . Botros,
K. (2020). Dithiazine Vapour Saturation in Gas alam Mixtures. Journal of Gas
alam Science & Engineering, 78, 103286.

69



Dampak Perubahan Komposisi Gas Alam dan Penggantian Katalis di Methanol Synthesis Unit PT
KMI

Terhadap Emisi Gas Rumah Kaca

Eka Wijayanto, Dr.-Ing. Ir. Teguh Ariyanto, ST, MEng., IPM. ; Ir. Ahmad Tawfiequrrahman Yuliansyah, S.T., M.T., D.E

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAWé\r%Alcke, H.-J., Plass, L., & Schmidt, F. (2014). Methanol Generation. In M. Bertau, H.
Offermanns, L. Plass, F. Schmidt, & H.-J. Wernicke, Methanol: The Basic

Chemical and Energy Feedstock of the Future (pp. 13-20). London: Springer.

70



