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BAB V 

KESIMPULAN DAN SARAN 

 

5.1.Kesimpulan 

Kesimpulan yang dapat diperoleh dari simulasi Pressure Swing Distillation untuk 

pemisahan THF-Air adalah sebagai berikut: 

1. Pemilihan tekanan LPC pada 0,6 bar dan tekanan HPC pada 11 bar memberikan 

nilai Total Annual Cost (TAC) yang paling minimum. 

2. Desain kolom optimal untuk konfigurasi PSD dengan partial heat integration 

adalah D1= 0,913 m, D2= 0,974 m, Lc1= 12,436 m, Lc2= 8,047 m, NT1=19, 

NF1=14, NR1=11, NT2=13, NF2=3.  

3. Desain kolom optimal untuk konfigurasi PSD dengan full heat integration adalah 

D1= 0,876 m, D2= 0,971 m, Lc1= 9,510 m, Lc2= 8,778 m, NT1=15, NF1=12, 

NR1=11, NT2=14, NF2=3. 

4. PSD dengan heat integration sebelum optimasi dapat mereduksi TAC sebesar 

24,585% untuk partial heat integration dan 55,323% untuk full heat integration 

dibandingkan tanpa heat integration. 

5. Pressure Swing Distillation dengan heat integration mampu mereduksi biaya 

energi sebesar 67,813% pada full heat integration dan 35,483% pada partial heat 

integration dibandingkan tanpa heat integration. 
6. TAC pada Pressure Swing Distillation dengan heat integration setelah optimasi 

lebih rendah daripada sebelum optimasi. Dengan reduksi 39,903% pada partial 

heat integration dan 10,406% pada full heat integration. 

 

5.2.Saran 

Saran yang dapat diberikan untuk pengembangan penelitian berikutnya adalah 

sebagai berikut: 

1. Pemilihan tekanan kedua kolom dilakukan dengan melepas bottom rate, sehingga 

titik azeotrop dapat disesuaikan guna mencapai kemurnian yang lebih optimum. 

 

 

 



 

86 
 

DAFTAR PUSTAKA 

 
Amini-Rankouhi, A., dan Huang, Y. 2018. “Mechanical Energy Recovery through Work 

Exchanger Network Integration: Challenges and Opportunities”. Computer Aided 
Chemical Engineering. 44:409–414.  

Ball, D. W. 2015. “Physical Chemistry.” Edisi ke-2. Cengage Learning. Standford. 195-200. 
Buckley, P. S., Luyben, W.L., dan Shunta, J. P. 1985. “Design of Distillation Column Control 

Systems”. Edisi ke-1. Edward Arnold. North Carolina. 25-30. 
Christanto, J. N., dan Mulyadi, F. E. 2018. “Design and Optimization of Pressure-Swing 

Distillation with Heat-Integration for Separating THF-Water Mixture”. AIP Conference 
Proceedings. 2085:1-9. 

Cui, C., L. S., dan Sun, J. (2018). “Optimal Selection of Operating Pressure for Distillation 
Column.” Chemical Engineering Research and Design. 18:147-175. 

Fulgueras, A. M., Kim, D. S., dan Cho, J. 2016. “Modelling and Optimization of Pressure-
Swing distillation for the Separation Process of Acetone-Methanol Mixture with Vapor-
Liquid Equilibrium Analysis.” Journal of Chemical Engineering of Japan. 49(2):84-96. 

Garrett, D. E. 1989. “Chemical Engineering Economics in Chemical Engineering 
Economics.” Edisi ke-1. Van Nostrand Reinhold. New York. 11. 

Galanido, R. J., Kim, D. S., dan Cho, J. 2020. “Separation of Methanol-Chloroform Mixtrue 
using Pressure Swing Distillation: Modeling and Optimization.” Korean Journal 
Chemical Engineering. 37(5): 850-865. 

Gerbaud, Vincent, Rodriguez-donis, Ivonne, Hegely, Laszlo, Lang, Peter, Denes, Ferenc, dan 
You, Xinqiang, “Review of Extractive Distillation: Process Design, Operation, 
Optimization and Control”. Chemical Engineering Research and Design. 1-3. 

Ghuge, P. D., Mali, N. A., dan Joshi, S. S. 2017. “Comparative Analysis of Extractive and 
Pressure Swing Distillation for Separation of THF-Water Separation”. Computers and 
Chemical Engineering. 103:188–200.  

Górak, A., dan Olujić, Ž. 2014. “Distillation: Fundamentals and Principles.” Edisi ke-1. 
Elsevier Ltd. Oxford. 98-120. 

Gundersen, T. (2007). Economic Trade-offs in Distillation Column. Norwegian University 
of Science and Technology 

Hunter, S. E., Ehrenberger, C. E., dan Savage, P. E. 2006. “Kinetics and Mechanism of 
Tetrahydrofuran Synthesis via 1,4-butanediol Dehydration in High-Temperature 
Water.” Journal of Organic Chemistry. 71(16):6229–6239.  

Intelligence, M. 2022. “Tetrahydrofuran (THF) Market-Growth, Trends, Covid-19 Impact, 
and Forecasts.” diakses melalui info@mordorintelligence.com pada 17 Mei 2022, 
18:15. 

Iqbal, A., dan Ahmad, S. A. 2019. “Heat Integrated Process Design for Pressure Swing 
Distillation Columns.” Indian Journal of Chemical Technology. 26(5):449–453. 

Jana, A. K. 2010. “Heat Integrated Distillation Operation in Applied Energy”. Applied 
Energy. 87:1478-1481. 

Jana, A. K. 2014. “Advances in Heat Pump Assisted Distillation Column: A Review.” 
Energy Conversion and Management. 77: 287–297.  

Ji Ram, V., Sethi, A., Nath, M., dan Pratap, R. 2019. “Five-Membered Heterocycles in The 
Chemistry of Heterocycles.” Edisi ke-1. Elsevier Science. 238. 

Kadam, R. S., Nirukhe, A. B., Parvatalu, D., dan Yadav, G.D. 2017. “Azeotropic Separation 
of HCl-Water by Pressure Swing Distillation: Steady State Simulation and Economic 
Optimization.” Industrial Chemistry. 147-168. 

mailto:info@mordorintelligence.com


87 
 

 
 

Kanse, N. G., Matondkar, D., Bane, S., dan Matondkar, P. 2019. “Overview of Pressure-
Swing Distillation Process for Separation of Azeotropic Mixture.” International Journal 
of Research and Analytical Reviews. 6(1): 674-675. 

Kiss, A. 2013. “Advanced Distillation Technologies in Advanced Distillation Technologies.” 
Edisi ke-1. John Wiley & Sons, Inc. New Jersey. 229-284. 

Kister, H. 1992. “Distillation Design.” Edisi ke-1. McGraw-Hill. New York. 155-170. 
Laroche, L., Bekiaris, N., dan Moraris, M. 1991. “Homogeneous Azeotropic Distillation: 

Comparing Entrainers.” The Canadian Journal of Chemical Engineering. 69:1302–
1319. 

Li, S. 2021. “Manufacture of Fine Chemicals from Acetylene.” Walter de Gruyter GmbH & 
Co KG. 26.  

Liang, K., Li, W., Luo, H., Xia, M., dan Xu, C. 2014.” Energy-efficient Extractive 
Distillation Process by Combining Preconcentration Column and Entrainer Recovery 
Column.” Industrial and Engineering Chemistry Research. A.  

Luyben, W. L. 2021. “Optimum Vacuum Distillation Pressure.” Chemical 
Engineering&Processing: Process Intensification. 167-174. 

Luyben, W. L., dan Chien, I.-L. 2010. “Design and Control of Distillation Systems for 
Separating Azeotropes.” Edisi ke-1. John Wiley & Sons, Inc. New Jersey. 149-150, 
165-195 

Luyben, W. L., dan Yu, C. C. 2008. “Reactive Distillation Design and control.” John Wiley 
& Sons, Inc. New Jersey. 211-215 

LyondellBasell. 2011. “Application Data Tetrahydrofuran LyondellBasell Industries 
Holdings.” LyondellBasell Industries Holdings. 1-2. 

Mah, R. S. H., dan Wodnik, R. B. 1977. “Distillation with Secondary Reflux and 
Vaporization: A Comparative Evaluation.” AlChE Journal, 23(5):652. 

Maxwell, C. 2022. “Cost Indices” diakses melalui https://toweringskills.com/financial-
analysis/cost-indices/  pada 10 Juni 2022, 10:13. 

Mtogo, J. W., Toth, A. J., Szanyi, A., dan Mizsey, P. 2021. “Comparison of Controllability 
Features of Extractive and Pressure Swing Distillations on The Example of 
Tetrahydrofuran Dewatering.” ACS Omega. 6(51):35355–35362.  

Mulia-Soto, J. F., dan Flores-Tlacuahuac, A. 2011. “Modeling, Simulation and Control of 
An Internally Heat Integrated Pressure-Swing Distillation Process for Bioethanol 
Separation.” Computers and Chemical Engineering. 35(8):1534.  

Muller, H. 2005. “Tetrahydrofuran in Process-based Strategic Planning.” Edisi ke-1. John 
Wiley & Sons, Inc. New Jersey. 1-6. 

National Center of Biotechnology Information, 2022, “PubChem Compound Summary for 
CID 8028, Tetrahydrofuran.” Pubchem, diakses melalui 
https://pubchem.ncbi.nlm.nih.gov/compound/Tetrahydrofuran pada 1 Juni 2022, 13:45. 

 Park, S. J., Cho, S. J., Shin, J. S., Choi, S. H., dan Lee, E. S. (2014). “Optimization Study for 
Pressure Swing Distillation Process for the Mixture of Isobutyl-Acetate and Isobutyl-
Alcohol System.” Korean Chemical Engineering. 52(3): 307-313. 

 Pemerintah Indonesia. 2000. “Undang-Undang No. 17 Tahun 2000 tentang Perubahan 
Ketiga atas Undang-Undang Nomor 7 Tahun 1983 tentang Pajak Penghasilan.” 
Lembaran Negara RI Tahun 1983, No. 50. Sekretariat Negara. Jakarta. 

Perry, R.H., Green, D.W., dan Maloney, J.O. 1999. “Perry´s Chemical Engineer´s 
Handbook.” Edisi ke-7. McGraw Hill Companies, Inc. New York. 13-4 – 13-6. 

Pure Chems, 2023, “Material Safety Data Sheet: Tetrahydrofuran”. Pure Chems Publishers. 
1-12. 

https://toweringskills.com/financial-analysis/cost-indices/
https://toweringskills.com/financial-analysis/cost-indices/
https://pubchem.ncbi.nlm.nih.gov/compound/Tetrahydrofuran


88 
 

 
 

Rousseau, R. W. 1987. “Handbook of Separation Process Technology.” Edisi ke-1. John 
Wiley & Sons, Inc. New Jersey. 276-280. 

Seader, J. D., Henley, E. J., dan Roper, D. K. 2011. “Separation Process Principles: Chemical 
and Biochemical Operations.” Edisi ke-3. John Wiley & Sons, Inc. New Jersey. 258-
275. 

Shen, W., Benyounes, H., dan Gerbud, V. 2015. “Extractive Distillation: Recent Advances 
in Operation Strategies.” Reviews In Chemical Engineering. 31(1): 20-21.  

Smith, J. M. Joseph M., Van Ness, H. C. Hendrick C., Abbott, M. M., dan Swihart, M. 
T.Mark T. 2018. “Introduction to Chemical Engineering Thermodynamics. In 
Introduction to Chemical Engineering Thermodynamics.” Edisi ke-8. McGraw-Hill 
Companies, Inc. New York. 429-440. 

Smith, R., dan Jobson, M. 2000. “Single-Stage Separation.” Academic Press. Manchester. 
84. 

Stichlmair, J., Klein, H., dan Rehfeldt, S. 2021. “Distillation: Principles and Practice.” Edisi 
ke-2. John Wiley & Sons, Inc. New Jersey. 1-10. 

Tech, A. 2000. “Aspen Plus User Guide” Edisi ke-10. Aspen Technology, Inc. 10-14 – 10-
26. 

Treybal, R. E. 1981. “Mass-Transfer Operations.” Edisi ke-1. McGraw-Hill. New York. 342-
400. 

Triwibowo, B., Prasetiawan, H., Kusumaningtyas R. D., dan Imani, N.A. (2022). “Sensitivity 
Analysis of Bioethanol Simulation from Microalgae with Pressure Swing Distillation 
Process.” Journal of Advanced Research in Fluid Mechanics and Thermal Sciences. 
94:96-107 

Walas, S. M. 1990. “Chemical Process Equipment: Selection and Design.” Edisi ke-1. 
Butterworth-Heinemann. Washington. 15. 

Wang, Y., Cui, P., Ma, Y., dan Zhang, Z. 2015. “Extractive Distillation and Pressure-Swing 
Distillation For THF/Ethanol Separation.” Journal of Chemical Technology and 
Biotechnology. 90(8):3.  

Vogel, H. dan Richter, T. 2001. “The Dehydration of 1,4-Butanediol to Tetrahydrofuran in 
Supercritical Water.” Chemical Engineering Technology. 24(4):340-343. 

Yang, J., Zhou, M., Wang, Y., Zhang, X., & Wu, G. (2017). Simulation of Pressure-swing 
Distillation for Separation of Ethyl Acetate-Ethanol-Water. IOP Conference Series: 
Materials Science and Engineering, 274(1). https://doi.org/10.1088/1757-899X/274 

Zhang, Q., Liu, M., Li, C., dan Zeng, A. 2017. “Heat Integrated Pressure Swing Distillation 
Process for Separating the Minimum-Boiling Azeotrope Ethyl-Acetate and Ethanol. 
Separation and Purification Technology. 1-33. 

 
 
 
  


	6141901002-Bagian 10
	6141901002-Bagian 11

