UNIVERSITAS
GADJAH MADA

FABRIKASI DAN KARAKTERISASI NANOFIBER MAGNETIK BERBASIS PVAc/Fe?0?
MENGGUNAKAN METODE

ELEKTROSPINNING

Noor Faiz Rasyid, Dr.Eng. Wahyu Waskito Aji, S.Si., M.Sc.

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

DAFTAR PUSTAKA

Akbarzadeh, A., Samiei, M., & Davaran, S. (2012). Magnetic nanoparticles:
Preparation, physical properties, and applications in biomedicine. Nanoscale
Research Letters, 7. https://doi.org/10.1186/1556-276X-7-144

Al-Abduljabbar, A., & Farooq, I. (2023). Electrospun Polymer Nanofibers:
Processing, Properties, and Applications. In Polymers (Vol. 15, Issue 1).
MDPI. https://doi.org/10.3390/polym15010065

Anusiya, G., & Jaiganesh, R. (2022). A review on fabrication methods of nanofibers
and a special focus on application of cellulose nanofibers. In Carbohydrate
Polymer  Technologies and Applications (Vol. 4). Elsevier Ltd.
https://doi.org/10.1016/j.carpta.2022.100262

Chowdhury, T., D’Souza, N., & Berman, D. (2021). Electrospun Fe304-PVDF
Nanofiber Composite Mats for Cryogenic Magnetic Sensor Applications.
Textiles, 1(2), 227-238. https://doi.org/10.3390/textiles1020011

Cullity, B., & Graham, C. (2009). INTRODUCTION TO MAGNETIC MATERIALS.

Ghanbari, D., Salavati-Niasari, M., Khaghani, S., & Beshkar, F. (2016). Preparation
of Polyvinyl Acetate (PVAc) and PVAc-Ag—Fe304 Composite Nanofibers by
Electro-spinning Method. Journal of Cluster Science, 27(4), 1317-1333.
https://doi.org/10.1007/s10876-016-1002-2

Gong, G., Pyo, J., Mathew, A. P, & Oksman, K. (2011). Tensile behavior,
morphology and viscoelastic analysis of cellulose nanofiber-reinforced (CNF)
polyvinyl acetate (PVAc). Composites Part A: Applied Science and
Manufacturing, 42(9), 1275-1282.
https://doi.org/10.1016/j.compositesa.2011.05.009

Gupta, A. K., & Gupta, M. (2005). Synthesis and surface engineering of iron oxide
nanoparticles for biomedical applications. In Biomaterials (Vol. 26, Issue 18,
pp- 3995-4021). https://doi.org/10.1016/j.biomaterials.2004.10.012

Harrington, G. F., & Santiso, J. (2021). Back-to-Basics tutorial: X-ray diffraction
of thin films. Journal of Electroceramics, 47(4), 141-163.
https://doi.org/10.1007/s10832-021-00263-6

Hosseini, S. M., Abdouss, M., Mazinani, S., Soltanabadi, A., & Kalaee, M. (2022).
Modified nanofiber containing chitosan and graphene oxide-magnetite

nanoparticles as effective materials for smart wound dressing. Composites
Part B: Engineering, 231. https://doi.org/10.1016/j.compositesb.2021.109557

Jianxin, L., Xuedi, C., Xiaolei, Z., Xicheng, J., Hengzhe, Y., & Junlin, F. (2024).
Review on functional electrospun nanofibers: Theory, application and

51



FABRIKASI DAN KARAKTERISASI NANOFIBER MAGNETIK BERBASIS PVAc/Fe?0?
MENGGUNAKAN METODE
ELEKTROSPINNING
Noor Faiz Rasyid, Dr.Eng. Wahyu Waskito Aji, S.Si., M.Sc.
UNIVERSITAS

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

fabrication. In Materials Science and Engineering: B (Vol. 307). Elsevier Ltd.
https://doi.org/10.1016/j.mseb.2024.117488

Joudeh, N., & Linke, D. (2022). Nanoparticle classification, physicochemical
properties, characterization, and applications: a comprehensive review for
biologists. In Journal of Nanobiotechnology (Vol. 20, Issue 1). BioMed
Central Ltd. https://doi.org/10.1186/s12951-022-01477-8

Kenry, & Lim, C. T. (2017). Nanofiber technology: current status and emerging
developments. In Progress in Polymer Science (Vol. 70, pp. 1-17). Elsevier
Ltd. https://doi.org/10.1016/j.progpolymsci.2017.03.002

Kittel, C. (2005). Introduction to Solid State Physics Charles Kittel.

Kusumaatmaja, A., Nugraheni, A. D., Purnawati, D., Amrullah, N. I., Utami, V. B.,
& Karina, V. M. (2025). Novel anti-bacterial polyvinyl acetate/chitosan
nanofibers to accelerate wound healing. Materials Letters, 399.
https://doi.org/10.1016/j.matlet.2025.139086

Li, J., Chen, X., Xu, D., & Pan, K. (2019). Immobilization of horseradish
peroxidase on electrospun magnetic nanofibers for phenol removal.
Ecotoxicology and Environmental Safety, 170, 716-721.
https://doi.org/10.1016/j.ecoenv.2018.12.043

Li, Z., & Yao, J. (2023). Application of scanning electron microscopy in two-
dimensional material characterization. Applied and Computational
Engineering, 23(1), 170-176. https://doi.org/10.54254/2755-
2721/23/20230648

Liu, J., Wang, K., Jin, F., Li, J., Bin, Y., & Qian, X. (2025). Preparation Methods
and Multifunctional Applications of Functionalized Electrospun Nanofibers
for Biomedicine. In Nanomaterials (Vol. 15, Issue 12). Multidisciplinary
Digital Publishing Institute (MDPI). https://doi.org/10.3390/nano15120909

Lou, L., Osemwegie, O., & Ramkumar, S. S. (2020). Functional Nanofibers and
Their Applications. Industrial and Engineering Chemistry Research, 59(13),
5439-5455. https://doi.org/10.1021/acs.iecr.9b07066

Lv, J., Zhou, Q., Li, J., Chen, G., Guo, X., Shu, C., Zhang, L., & Zhou, S. (2025).
Optimization of PAN/Fe304 magnetic nanofibers for enhanced performance
in single-electrode triboelectric nanogenerators using controlled magnetic

fields. Colloids and Surfaces A: Physicochemical and Engineering Aspects,
715. https://doi.org/10.1016/j.colsurfa.2025.136637

Maaz, K., Mumtaz, A., Hasanain, S. K., & Ceylan, A. (2007). Synthesis and
magnetic properties of cobalt ferrite (CoFe204) nanoparticles prepared by wet

52



FABRIKASI DAN KARAKTERISASI NANOFIBER MAGNETIK BERBASIS PVAc/Fe?0?
MENGGUNAKAN METODE

ELEKTROSPINNING

Noor Faiz Rasyid, Dr.Eng. Wahyu Waskito Aji, S.Si., M.Sc.

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

UNIVERSITAS
GADJAH MADA

chemical route. Journal of Magnetism and Magnetic Materials, 308(2), 289—
295. https://doi.org/10.1016/j.jmmm.2006.06.003

Mehrabi, F., Mohamadi, M., Mostafavi, A., Hakimi, H., & Shamspur, T. (2020).
Magnetic solid phase extraction based on PVA - TEOS / grafted Fe304@Si102
magnetic nanofibers for analysis of sulfamethoxazole and trimethoprim in
water  samples.  Journal of  Solid  State = Chemistry,  292.
https://doi.org/10.1016/j.jss¢.2020.121716

Mote, V. D., Purushotham, Y., & Dole, B. N. (2012). Williamson-Hall analysis in
estimation of lattice strain in nanometer-sized ZnO particles.
http://www.jtaphys.com/content/2251-7235/6/1/6

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.v811.53297

Nguyen, M. D., Tran, H. V., Xu, S., & Lee, T. R. (2021). Fe304 nanoparticles:
Structures, synthesis, magnetic properties, surface functionalization, and
emerging applications. In Applied Sciences (Switzerland) (Vol. 11, Issue 23).
MDPI. https://doi.org/10.3390/app112311301

Noori, M., Ravari, F., & Ehsani, M. (2018). Preparation of PVA nanofibers
reinforced with magnetic graphene by electrospinning method and
investigation of their degradation kinetics using master plot analyses on solid
state. Journal of Thermal Analysis and Calorimetry, 132(1), 397-406.
https://doi.org/10.1007/s10973-017-6927-7

Pal, D. B., Srivastava, P., Mishra, A., Giri, D. D., Srivastava, K. R., Singh, P.,
Awasthi, S., Kumari, L., & Mishra, P. K. (2017). Synthesis and
characterization of bio-composite nanofiber for controlled drug release.
Journal of Environmental Chemical Engineering, 5(6), 5843-5849.
https://doi.org/10.1016/j.jece.2017.11.020

Peer, P, Stenicka, M., Filip, P.,, Pizurova, N., & Babayan, V. (2018).
Magnetorheological characterization and electrospinnability of ultrasound-
treated polymer solutions containing magnetic nanoparticles. Colloid and
Polymer Science, 296(11), 1849—1855. https://doi.org/10.1007/s00396-018-
4411-y

Petcharoen, K., & Sirivat, A. (2012). Synthesis and characterization of magnetite
nanoparticles via the chemical co-precipitation method. Materials Science and
Engineering: B, 177(5),421-427. https://doi.org/10.1016/;.mseb.2012.01.003

53



UNIVERSITAS
GADJAH MADA

FABRIKASI DAN KARAKTERISASI NANOFIBER MAGNETIK BERBASIS PVAc/Fe?0?
MENGGUNAKAN METODE

ELEKTROSPINNING

Noor Faiz Rasyid, Dr.Eng. Wahyu Waskito Aji, S.Si., M.Sc.

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

Phillips, J. P., Yazdani, S., Highland, W., & Cheng, R. (2022). A High Sensitivity
Custom-Built Vibrating Sample Magnetometer. Magnetochemistry, 8(8).
https://doi.org/10.3390/magnetochemistry8080084

Samykano, M. (2021). Progress in one-dimensional nanostructures. In Materials
Characterization (Vol. 179). Elsevier Inc.
https://doi.org/10.1016/j.matchar.2021.111373

Sengupta, D., Lu, L., Gomes, D. R., Jayawardhana, B., Pei, Y., & Kottapalli, A. G.
P. (2023). Fabric-like Electrospun PVAc-Graphene Nanofiber Webs as
Wearable and Degradable Piezocapacitive Sensors. ACS Applied Materials
and Interfaces, 15(18),22351-22366. https://doi.org/10.1021/acsami.3c03113

Squillace, O., Fong, R., Shepherd, O., Hind, J., Tellam, J., Steinke, N. J., &
Thompson, R. L. (2020). Influence of PVAc/PVA hydrolysis on additive
surface activity. Polymers, 12(1). https://doi.org/10.3390/polym12010205

Sriyanti, ., & Jauhari, J. (2019). Synthesis of polyvinyl acetate (PVAc) fibers using
needleless electrospinning technique with straight wire electrode. Journal of
Physics:  Conference  Series, 1166(1). https://doi.org/10.1088/1742-
6596/1166/1/012012

Teixeira, M. A., Amorim, M. T. P., & Felgueiras, H. P. (2020). Poly(vinyl alcohol)-
based nanofibrous electrospun scaffolds for tissue engineering applications. In
Polymers (Vol. 12, Issue 1). MDPI AG.
https://doi.org/10.3390/polym12010007

Triyana, K., Rianjanu, A., Nugroho, D. B., As’ari, A. H., Kusumaatmaja, A., Roto,
R., Suryana, R., & Wasisto, H. S. (2019). A highly sensitive safrole sensor
based on polyvinyl acetate (PVAc) nanofiber-coated QCM. Scientific Reports,
9(1). https://doi.org/10.1038/s41598-019-51851-0

Wang, J., Li, K., Jia, Y., Song, T., Xu, J., Sun, X., Liu, M., Li, P, & Fan, Y. (2025).
Biomimetic  superparamagnetic  gelatin/chitosan  asymmetric  fibrous
membrane for accelerating wound healing under static magnetic field.
Carbohydrate Polymers, 347. https://doi.org/10.1016/j.carbpol.2024.122717

Wang, S., Wang, C., Zhang, B., Sun, Z., Li, Z., Jiang, X., & Bai, X. (2010).
Preparation of Fe304/PVA nanofibers via combining in-situ composite with
electrospinning. Materials Letters, 64(1), 9-11.
https://doi.org/10.1016/j.matlet.2009.09.043

Yang, W., Zhang, Z., Liu, K., Wang, W., Peng, W., Ma, H., Wang, Q., Shi, X., Sun,
H., & Duan, X. (2023). Electrospun Fe30O4-chitosan/polyvinyl alcohol
nanofibrous film for improved capture and elimination of foodborne

pathogens. [International Journal of Biological Macromolecules, 253.
https://doi.org/10.1016/j.ijbiomac.2023.126692

54



FABRIKASI DAN KARAKTERISASI NANOFIBER MAGNETIK BERBASIS PVAc/Fe?0?
MENGGUNAKAN METODE

ELEKTROSPINNING

Noor Faiz Rasyid, Dr.Eng. Wahyu Waskito Aji, S.Si., M.Sc.

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

UNIVERSITAS
GADJAH MADA

Zhang, D., Karki, A. B., Rutman, D., Young, D. P., Wang, A., Cocke, D., Ho, T. H.,
& Guo, Z. (2009). Electrospun polyacrylonitrile nanocomposite fibers
reinforced with Fe304 nanoparticles: Fabrication and property analysis.
Polymer, 50(17), 4189—4198. https://doi.org/10.1016/j.polymer.2009.06.062

Zhang, X., Wang, Q., Zheng, W., Li, Z., Qu, L., Tian, Y., Zhang, D., Yan, T., &
Zhou, Q. (2025). Magnetic Fe 3 O 4 Nanoparticles Modified Hydroxyapatite
Whisker: A Novel Framework with Superior Osteogenic Efficacy. Advanced
Science. https://doi.org/10.1002/advs.202509715

55



