
 

 

48 
 

DAFTAR PUSTAKA 

Ahsan, A. Q., Kusumawati, H. D., & Fitriana. (2023). Karakteristik Komposit 

PANi/GO Sebagai Elektroda Superkapasitor. Jurnal Inovasi Fisika Indonesia, 

13, 74–81. 

Azizpour, A., Bagovic, N., Ploumis, N., Mylonas, K., Hoxha, D., Kienberger, F., 

Al-Zubaidi-R-Smith, N., & Gramse, G. (2025). Electrochemical Analysis of 

Carbon-Based Supercapacitors Using Finite Element Modeling and 

Impedance Spectroscopy. Energies, 18(6). 

https://doi.org/10.3390/en18061450 

Banjar, M. F., Joynal Abedin, F. N., Fizal, A. N. S., Muhamad Sarih, N., Hossain, 

M. S., Osman, H., Khalil, N. A., Ahmad Yahaya, A. N., & Zulkifli, M. (2023). 

Synthesis and Characterization of a Novel Nanosized Polyaniline. Polymers, 

15(23). https://doi.org/10.3390/polym15234565 

Boudjelida, S., Li, X., Djellali, S., Chiappetta, G., Russo, F., Figoli, A., & Carraro, 

M. (2024). Synthesis and Characterization of Polyaniline Emeraldine Salt 

(PANI-ES) Colloids Using Potato Starch as a Stabilizer to Enhance the 

Physicochemical Properties and Processability. Materials, 17(12). 

https://doi.org/10.3390/ma17122941 

Bryan, A. M., Santino, L. M., Lu, Y., Acharya, S., & D’Arcy, J. M. (2016). 

Conducting Polymers for Pseudocapacitive Energy Storage. In Chemistry of 

Materials (Vol. 28, Number 17, pp. 5989–5998). American Chemical Society. 

https://doi.org/10.1021/acs.chemmater.6b01762 

Chaiyasat, P., Chaiyasat, A., Boontung, W., Promdsorn, S., & Thipsit, S. (2011). 

Preparation and Characterization of Poly(divinylbenzene) Microcapsules 

Containing Octadecane. Materials Sciences and Applications, 02(08), 1007–

1013. https://doi.org/10.4236/msa.2011.28136 

Czagany, M., Hompoth, S., Keshri, A. K., Pandit, N., Galambos, I., Gacsi, Z., & 

Baumli, P. (2024). Supercapacitors: An Efficient Way for Energy Storage 

Application. In Materials (Vol. 17, Number 3). Multidisciplinary Digital 

Publishing Institute (MDPI). https://doi.org/10.3390/ma17030702 

Decostanzi, M., Tavernier, R., Fontaine, G., Bourbigot, S., Negrell, C., & Caillol, 

S. (2019). Eugenol-based thermally stable thermosets by Alder-ene reaction: 

From synthesis to thermal degradation. European Polymer Journal, 117, 337–

346. https://doi.org/10.1016/j.eurpolymj.2019.05.018 

Dissanayake, K., & Kularatna-Abeywardana, D. (2024). A review of 

supercapacitors: Materials, technology, challenges, and renewable energy 

applications. In Journal of Energy Storage (Vol. 96). Elsevier Ltd. 



 

 

 

 

49 

 

 
 

https://doi.org/10.1016/j.est.2024.112563 

Gala, K. A., Henra Gurning, Prasetyo, I., & Ariyanto, T. (2025). Binary Composite 

of Chitosan-Derived Porous Carbon/PANI for High Capacitance Performance 

of Supercapacitors. Jurnal Sains Materi Indonesia, 27(1), 44–53. 

https://doi.org/10.55981/jsmi.2025.9207 

Gopi, R. R., Ebenezer, T., Prabu, H. J., Johnson, I., Galeb, W., Raja, M. D., 

Sundaram, S. J., Arockiasamy, J. S. K., & Sahayaraj, A. F. (2024). Synthesis 

and investigation of charge storage characteristics in Ni-MOF/PANI 

composite as an active electrode material for supercapacitor. Electrochimica 

Acta, 507. https://doi.org/10.1016/j.electacta.2024.145130 

Iqbal, J., Ansari, M. O., Numan, A., Wageh, S., Al-Ghamdi, A., Alam, M. G., 

Kumar, P., Jafer, R., Bashir, S., & Rajpar, A. H. (2020). Hydrothermally 

assisted synthesis of porous polyaniline@carbon nanotubes–manganese 

dioxide ternary composite for potential application in supercapattery. 

Polymers, 12(12), 1–18. https://doi.org/10.3390/polym12122918 

Kamatou, G. P., Vermaak, I., & Viljoen, A. M. (2012). Eugenol - From the remote 

Maluku Islands to the international market place: A review of a remarkable 

and versatile molecule. In Molecules (Vol. 17, Number 6, pp. 6953–6981). 

https://doi.org/10.3390/molecules17066953 

Khosrozadeh, A., Darabi, M. A., Xing, M., & Wang, Q. (2016). Flexible Electrode 

Design: Fabrication of Freestanding Polyaniline-Based Composite Films for 

High-Performance Supercapacitors. ACS Applied Materials and Interfaces, 

8(18), 11379–11389. https://doi.org/10.1021/acsami.5b11256 

Lakshmi, K. C. S., & Vedhanarayanan, B. (2023). High-Performance 

Supercapacitors: A Comprehensive Review on Paradigm Shift of 

Conventional Energy Storage Devices. In Batteries (Vol. 9, Number 4). MDPI. 

https://doi.org/10.3390/batteries9040202 

Lei, Y. L., Luo, Y. J., Chen, F., & Mei, L. H. (2014). Sulfonation process and 

desalination effect of polystyrene/PVDF semi-interpenetrating polymer 

network cation exchange membrane. Polymers, 6(7), 1914–1928. 

https://doi.org/10.3390/polym6071914 

Mahato, N., Sreekanth, T. V. M., Yoo, K., & Kim, J. (2023). Semi-Polycrystalline 

Polyaniline-Activated Carbon Composite for Supercapacitor Application. 

Molecules, 28(4). https://doi.org/10.3390/molecules28041520 

Marina, D., Budi Kurniawan, W., Aktif, K., & Spesifik, K. (2021). Karakteristik 

Karbon Aktif Limbah Kulit Lada (Piper Nigrum L) sebagai Elektroda 

Superkapasitor Kata Kunci. Jurnal Riset Fisika Indonesia, 2(1). 

http://journal.ubb.ac.id/index.php/jrfi/3171Halaman|7 



 

 

 

 

50 

 

 
 

Mohammadi, S., Ahmadi, S., Navid, H., Azadvari, R., Ghafari, M., Sanaee, Z., & 

Moeini, M. (2024a). High-capacity freestanding supercapacitor electrode 

based on electrospun Ti3C2Tx MXene/PANI/PVDF composite. Heliyon, 

10(22). https://doi.org/10.1016/j.heliyon.2024.e40482 

Nandiyanto, A. B. D., Ragadhita, R., & Fiandini, M. (2023). Interpretation of 

Fourier Transform Infrared Spectra (FTIR): A Practical Approach in the 

Polymer/Plastic Thermal Decomposition. Indonesian Journal of Science and 

Technology, 8(1), 113–126. https://doi.org/10.17509/ijost.v8i1.53297 

Ngadiwiyana, Gunawan, Prasetya, N. B. A., Kusworo, T. D., & Susanto, H. (2022). 

Synthesis and characterization of sulfonated poly(eugenol-co-allyleugenol) 

membranes for proton exchange membrane fuel cells. Heliyon, 8(12). 

https://doi.org/10.1016/j.heliyon.2022.e12401 

Ngadiwiyana, N., Nabila, C. N., Ismiyarto, I., & Christwardana, M. (2024). 

Sulfonation of Eugenol-Diallyl Phthalate Copolymer as Base Material of 

Supercapacitor Electrode Material. Jurnal Kimia Sains Dan Aplikasi, 27(11), 

523–530. https://doi.org/10.14710/jksa.27.11.523-530 

Ngadiwiyana, Prasetya, N. B. A., Gunawan, Kusworo, T. D., & Susanto, H. (2021). 

Synthesis, characterization, and study of proton exchange polymer membrane 

properties of sulfonated copolymer eugenol-diallyl phthalate. Indonesian 

Journal of Chemistry, 21(1), 168–178. https://doi.org/10.22146/ijc.55353 

Nur Rashika Maharani. (2024). Sintesis kopolimer eugenol-divinil benzena 

tersulfonasi sebagai bahan dasar material elektroda superkapasitor [Skripsi, 

Universitas Diponegoro]. https://eprints2.undip.ac.id/id/eprint/38680/ 

Pasieczna-Patkowska, S., Cichy, M., & Flieger, J. (2025). Application of Fourier 

Transform Infrared (FTIR) Spectroscopy in Characterization of Green 

Synthesized Nanoparticles. In Molecules (Vol. 30, Number 3). 

Multidisciplinary Digital Publishing Institute (MDPI). 

https://doi.org/10.3390/molecules30030684 

Philip H. Howard, & William M. Meylan. (1997). physical properties of organic 

chemicals (M. P. G. W. S. J. T. A. H. and D. A. Julie Funk, Ed.). Lewis 

Publishers. 

Prasetya, N. B. A., Ajizan, A. I., Widodo, D. S., Ngadiwiyana, N., & Gunawan, G. 

(2023). A polyeugenol/graphene composite with excellent anti-corrosion 

coating properties. Materials Advances, 4(1), 248–255. 

https://doi.org/10.1039/d2ma00875k 

Prasetya, N. B. A., Asiyah, A., Sarjono, P. R., Ngadiwiyana, N., & Ismiyarto, I. 

(2021). Synthesis of sulfonated poly-(eugenol divinylbenzene) nanosilver 

composite and its application as antibacterial compound of cotton fabric. 



 

 

 

 

51 

 

 
 

Journal of Physics: Conference Series, 1943(1). https://doi.org/10.1088/1742-

6596/1943/1/012183 

Prasetya, N. B. A., Ngadiwiyana, N., Ismiyarto, I., & Sarjono, P. R. (2020). Effects 

of percent weight of divinylbenzene as crosslinking agent on the properties of 

eugenol-divinylbenzene copolymers. Journal of Physics: Conference Series, 

1524(1). https://doi.org/10.1088/1742-6596/1524/1/012089 

Prasetya, N. B. A., Putri, M. R., Ngadiwiyana, & Gunawan. (2024). Polyeugenol-

gum arabic/graphene oxide composite coating for high performance 

anticorrosion material. Case Studies in Chemical and Environmental 

Engineering, 9. https://doi.org/10.1016/j.cscee.2024.100658 

Prasutiyo, Y. J., Manaf, A., & Hafizah, M. A. E. (2020). Synthesis of polyaniline 

by chemical oxidative polymerization and characteristic of conductivity and 

reflection for various strong acid dopants. Journal of Physics: Conference 

Series, 1442(1). https://doi.org/10.1088/1742-6596/1442/1/012003 

Shah, S. S., & Aziz, Md. A. (2024). Properties of Electrode Materials and 

Electrolytes in Supercapacitor Technology. Journal of Chemistry and 

Environment, 1–45. https://doi.org/10.56946/jce.v3i1.309 

Silvianti, F., Siswanta, D., Hidayat Aprilita, N., & Kiswandono, A. A. (2017). 

Adsorption characteristic of iron onto poly[eugenol-co-(divinyl benzene)] 

from aqueous solution. In Jurnal Natural (Vol. 17, Number 2). 

Smitha, B., Sridhar, S., & Khan, A. A. (2003). Synthesis and characterization of 

proton conducting polymer membranes for fuel cells. Journal of Membrane 

Science, 225(1–2), 63–76. https://doi.org/10.1016/S0376-7388(03)00343-0 

Stejskal, J., & Gilbert, R. G. (2002). Polyaniline. Preparation of a conducting 

polymer (IUPAC technical report). Pure and Applied Chemistry, 74(5), 857–

867. https://doi.org/10.1351/pac200274050857 

Sze, S. M., & Lee, M. K. (2012). 3RD EDITION Semiconductor Devices Physics 

and Technology. 

Tunjungsari, F., & Woro Sumarni, dan. (2019). Indonesian Journal of Chemical 

Science Karakteristik Adhesive Polymer Polivinil Asetat Termodifikasi Butil 

Akrilat untuk Aplikasi Transfer Metalize. In J. Chem. Sci (Vol. 8, Number 2). 

http://journal.unnes.ac.id/sju/index.php/ijcs 

Ulanowska, M., & Olas, B. (2021). Biological properties and prospects for the 

application of eugenol—a review. In International Journal of Molecular 

Sciences (Vol. 22, Number 7). MDPI. https://doi.org/10.3390/ijms22073671 

Valle, C. D., Zecca, M., Rastrelli, F., Tubaro, C., & Centomo, P. (2020). Effect of 

the sulfonation on the swollen state morphology of styrenic cross-linked 



 

 

 

 

52 

 

 
 

polymers. Polymers, 12(3). https://doi.org/10.3390/polym12030600 

Yeszhan, Y., Duisenbekov, S., Kurmangaliyeva, D., Kazhigitova, D., Askar, P., 

Tileuberdi, Y., Konarov, A., Adilov, S., & Nuraje, N. (2025). Enhanced 

electrochemical performance of a polyaniline-based supercapacitor by a 

bicontinuous microemulsion nanoreactor approach. RSC Advances, 15(2), 

1205–1211. https://doi.org/10.1039/d4ra07348g 

 


