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BAB V

KESIMPULAN DAN SARAN

5.1 Kesimpulan

Berdasarkan hasil penelitian yang diperoleh, maka kesimpulan yang dapat ditarik

dari penelitian ini adalah:

1. Model paling cocok untuk menggambarkan perubahan reboiler duty terhadap
fraksi produk serta terhadap laju botrom adalah SOPDT dengan Lead Time
(overdamped).

2. Model paling cocok untuk menggambarkan perubahan laju 2-ethylhexanol
terhadap fraksi produk adalah SOPDT dengan Lead Time (overdamped) serta
terhadap laju bottom adalah SOPDT underdamped.

3. Perubahan fraksi 2-ethylhexyl dodecanoate akibat perubahan reboiler duty terjadi
secara linear.

4. Perubahan fraksi 2-ethylhexyl dodecanoate akibat perubahan laju alir 2-
ethylhexanol serta perubahan fraksi 2-ethylhexyl dodecanoate dan laju alir
bottom akibat perubahan laju alir 2-ethylhexanol tidak terjadi secara linear.

5. Perubahan reboiler duty memberikan pengaruh yang lebih besar terhadap fraksi
produk yang dihasilkan dan laju alir bottom jika dibandingkan dengan perubahan
2-ethylhexanol.

6. Fraksi 2-ethylhexyl dodecanoate serta laju alir bottom lebih responsif terhadap
perubahan reboiler duty dibandingkan dengan perubahan 2-ethylhexanol.

5.2 Saran

Saran yang dapat disampaikan oleh penulis setelah menyelesaikan penelitian ini
adalah:

1. Melakukan simulasi dinamik dengan pasangan input dan output yang berbeda.

2. Melanjutkan penelitian hingga perancangan controller.

64



[1]

[2]

[31

[4]

(3]

[6]

[7]

(8]

[9]

DAFTAR PUSTAKA (i

G. V. Research, Fatty Acid Esters Market Analysis, Market Size, Application
Analysis, Regional Outlook, Competitive Strategies And Forecasts, 2015 To 2022,
San Fransisco.

A. Market, "Global Fatty Acid Esters Market Revenue Expected To Grow At a
CAGR Of 4.0% From 2015 To 2022: Acute Market Reports," 2016.

Florin Omota, Alexandre C. Dimian, Alfred Bliek, "Fatty Acid Esterification by
Reactive Distillation. Partl: Equilibrium-based Design," Chemical Engineering
Science 58, p. 3159 — 3174, 2003,

F. Omota, A. C. Dimian, A. Bliek, "Fatty Acid Esterification by Reactive
Distillation: Part 2—Kinetics-Based Design for Sulphated Zirconia Catalysts,"
Chemical Engineering Science 58, p. 3175 — 3185, 2003.

G. J. Harmsen, "Reactive Distillation: The Front-Runner of Industrial Process
Intensification. A Full Review of Commercial Applications, Research, Scale-up,
Design and Operation," Chemical Engineering and Processing 46, pp. 774-780,
2007.

J CJ Bart, N Palmeri, S Cavallaro, Biodiesel Science and Technology: From Soil to
Oil, Woodhead, 2010.

Anton A. Kiss, Alexandre C. Dimian, Gadi Rothenberg, "Solid Acid Catalysts for
Biodiesel Production - Towards Sustainable Energy," Adv. Synth. Catal, vol. 348, pp.
75-81, 2006.

Costin Bildea, Florin Omota, Alexandre Dimian, Alfred Bliek, "Dynamics and
Control of a Reactive Distillation Process for Fatty Acid Esterification".

Irene J.A. Baker, Barry Matthews, Hector Suares, Irena Krodkiewska,D. Neil
Furlong, Franz Grieser, Calum J. Drummond, "Sugar Fatty Acid Ester Surfactants:
Structure and Ultimate Aerobic Biodegradability," 2000.

[10] B. T. C. Company, GPS Safety Summary, Fatty acids, C8-16, 2-ethylhexyl ester,

2012.

[11]J. Oreta, Esterification: Methods, Reactions, and Applications, Okayama: WILEY-

VCH, 2003.

[12] C. &. L. GmbH, 2-Ethylhexyllaurat (Material Safety Data Sheet), 2015.

[13] U. gov, "PubChem," National Center for Biotechnology Information, 2004. [Online].

Available: https://pubchem.ncbi.nlm.nih.gov/. [Accessed 9 February 2016].

65



66

[14] C. Chemical, Lauric Acid (Material Safety Data Sheet), 2015.

[15] A. Organics, Lauric Acid (Material Safety Data Sheet), 2009.

[16] Oltchim, 2-Ethylhexanol/Octanol (Material Safety Data Sheet), 2011.
[17] Eastman, 2-F'thylhexanol (Material Safety Data Sheet), 2015.

[18] J. Hagen, Industrial Catalysis, Mannheim, Germany: Wiley-VCH, 2006.

[19] Joon Ching Juan, Jingchang Zhan, Mohd Ambar Yarmo, "Study of Catalysts
Comprising Zirconium Sulfate Supported on a Mesoporous Molecular Sieve HMS
for Esterification of Fatty Acids under Solvent-Free Condition," Applied Catalysis A:
General 347, pp. 133-141, 2008.

[20] D. R. =. A. H. «. Srinophakun, "Simultaneous Conversion of Triglyceride/Free Fatty
Acid Mixtures into Biodesel Using Sulfated Zirconia," Top Catal, vol. 53, p. 773—
782, 2010.

[21] Yogesh C. Sharma, Bhaskar Singh, John Korstad, "Advancements in Solid Acid
Catalysts for Ecofriendly and Economically Viable Synthesis of Biodiesel," Biopfr,
2010.

[22] Fang Ren Chen, Gisele Coudurier, Jean-Franqois Joly, Jacques C. Vedrine,
"Superacid and Catalytic Properties of Sulfated Zirconia," Journal of Catalysis 143,
pp. 616-626, 1993.

[23] Zuoxiang Zeng, Li Cui, Weilan Xue, Jing Chen and Yu Che, "Recent Developments
on the Mechanism and Kinetics of Esterification Reaction Promoted by Various
Catalysts," Intech, 2012.

[24] R. E. Treybal, Mass-Transfer Operations, McGraw-Hill International Editions, 1981,

[25] C. J. Geankoplis, Transport Processes and Unit Operations, Prentice-Hall
International, Inc..

[26] H. Z. Kister, Distillation Design, California: McGraw-Hill, Inc, 1992.
[27] H. Z. Kister, Distillation Operation, McGraw-Hill, p. 376.

[28] Guilherme Duenhas Machado, Donato A. G. Aranda, Marcelo Castier, Vladimir
Ferreira Cabral, and Lucio Cardozo-Filho, "Computer Simulation of Fatty Acid
Esterification in Reactive Distillation Columns," /ndustrial & Engineering Chemistry
Research, 2011.

[29] Rameshwar S. Hiwale, Nitin V. Bhate, Yogesh S. Mahajan, Sanjay M. Mahajani,
"Industrial Application of Reactive Distillation: Recent Trends," International
Journal of Chemical Reactor Engineering, vol. 2, 2004,



67

[30] R. Taylor, R. Krishna, "Modelling Reactive Distillation," Chemical Engineering
Science 55, pp. 5183-5229, 2000.

[31] S. Chemtech, "Separation Technology for the Chemical Process Industry".
[32] B. W. V. Hasselt, The three-levels-of-porosity reactor, 1999.

[33] William L. Luyben, Cheng-Ching Yu, Reactive Distillation Design and Control,
Hoboken, New Jersey: John Wiley & Sons, Inc, 2008.

[34]1 M. K. A. Hamid, HYSYS®: An Introduction to Chemical Engineering Simulation
(Manual Book), Malaysia.

[35] E. Muzenda, "From UNIQUAC to Modified UNIFAC Dortmund: A Discussion," 3rd
International Conference on Medical Sciences and Chemical Engineering
(ICMSCE'2013), 2013.

[36] Aspen HYSYS V8.8 (Sofiware).

[37] Babatunde A. Ogunnaike, W. Harmon Ray, Process Dynamics, Modeling, and
Control, Oxfod University Press, Inc, 1994.

[38] Dale E. Seborg, Thomas F. Edgar, Duncan A. Mellichamp, Process Dynamics and
Control, John Wiley & Sons, Inc, 2004.

[39] A. Plus, Aspen Tutorial #6: Aspen Distillation, pp. 52-68.

[40] T. E. Marlin, Process control: Designing processes and control systems for dynamic
performance, McGraw-Hill, 2000.





