
   126 

DAFTAR PUSTAKA 

Abdulrahman, A. (2020). The Influence of Various Reactants in the Growth Solution on 

the Morphological and Structural Properties of ZnO Nanorods. Passer, 2(1). 

https://doi.org/10.24271/psr.14 

Abebe, B., Zereffa, E. A., Tadesse, A., & Murthy, H. C. A. (2020). A Review on 

Enhancing the Antibacterial Activity of ZnO: Mechanisms and Microscopic 

Investigation. Nanoscale Research Letters, 15(1). https://doi.org/10.1186/s11671-

020-03418-6 

Ado, A., Yahaya, H., Kwalli, A. ., & Abdulkadir, R. . (2015). Dyeing of textiles with 

eco-friendly natural dyes: A review. International Journal of Environmental 

Monitoring and Protection, 1(5), 76–81. 

Agua, R., Branquinho, R., Duarte, M., Mauricio, E., Fernando, A., Martins, R., & 

Fortunato, E. (2017). Efficient coverage of ZnO nanoparticles on cotton fibres for 

antibacterial finishing using a rapid and low cost in situ synthesis. New Journal of 

Chemistry, 42(2), 1052–1060. https://doi.org/10.1039/C7NJ03418K 

Aladpoosh, R., & Montazer, M. (2015). The role of cellulosic chains of cotton in 

biosynthesis of ZnO nanorods producing multifunctional properties: Mechanism, 

characterizations and features. Carbohydrate Polymers, 126, 122–129. 

https://doi.org/10.1016/j.carbpol.2015.03.036 

Alebeid, O. K., & Zhao, T. (2017). Review on : developing UV protection for cotton 
fabric. The Journal of The Textile Institute, March, 1–13. 

https://doi.org/10.1080/00405000.2017.1311201 

Arputharaj, A., Nadanathangam, V., & Shukla, S. R. (2017). A simple and efficient 

protocol to develop durable multifunctional property to cellulosic materials using 

in situ generated nano-ZnO. Cellulose, 24(8). https://doi.org/10.1007/s10570-017-

1335-5 

Astuti, W., Haerudin, A., Eskani, I. N., Pertiwi, A., Yuda, T., & Nurjaman, F. (2019). 

Pengaruh Reagen Pelindian pada Sintesis ZnO dari Debu Tungku Busur Listrik. 

Baldan,  a. (2002). Progress in Ostwald ripening theories and their applications in 

nickel-base super alloys. Journal of Materials Science, 37, 2379–2405. 

Barani, H., & Boroumand, M. N. (2016). Alkaline treatment effect on the properties of 

in-situ synthesised ZnO nanoparticles on cotton fabric. IET Nanobiotechnology, 

10(3), 162–168. https://doi.org/10.1049/iet-nbt.2015.0048 

Barua, P., & Hwang, I. (2023). Bulk Perovskite Crystal Properties Determined by 

Heterogeneous Nucleation and Growth. March. 

https://doi.org/10.3390/ma16052110 

Bashari, A., Shakeri, M., & Shirvan, A. R. (2019). UV-protective textiles. In The 

Impact and Prospects of Green Chemistry for Textile Technology. Elsevier Ltd. 

https://doi.org/10.1016/B978-0-08-102491-1.00012-5 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   127 

Belay, A., Mekuria, M., & Adam, G. (2020). Incorporation of zinc oxide nanoparticles 

in cotton textiles for ultraviolet light protection and antibacterial activities. 

Nanomaterials and Nanotechnology, 10, 1–8. 

https://doi.org/10.1177/1847980420970052 

Benkhaya, S., M’ rabet, S., & El Harfi, A. (2020). A review on classifications, recent 
synthesis and applications of textile dyes. Inorganic Chemistry Communications, 

115, 107891. https://doi.org/10.1016/j.inoche.2020.107891 

Bhuiyan, M., Islam, A., Islam, F., Hossain, A., & Nahar, K. (2017). Improving 

dyeability and antibacterial activity of Lawsonia inermis L on jute fabrics by 

chitosan pretreatment. Textiles and Clothing Sustainability, 3(1), 1–10. 

https://doi.org/10.1186/s40689-016-0023-4 

Brien, P. O., & Mcaleese, J. (1998). bath deposition of ZnS and CdS. J. Materials 

Chem., 8(11), 2309–2314. 

BSN. (2014). Batik - Istilah dan Definisi. Badan Standarisasi Nasional. 

Chauhan, J., Shrivastav, N., Dugaya, A., & Pandey, D. (2017). Synthesis and 

Characterization of Ni and Cu Doped Zno. MOJ Polymer Science, 1(1). 

https://doi.org/10.15406/mojps.2017.01.00005 

Chithra, M. J., Sathya, M., & Pushpanathan, K. (2015). Effect of pH on crystal size and 

photoluminescence property of zno nanoparticles prepared by chemical 

precipitation method. Acta Metallurgica Sinica (English Letters), 28(3), 394–404. 

https://doi.org/10.1007/s40195-015-0218-8 

Chu, D., Hamada, T., Kato, K., & Masuda, Y. (2009). Growth and electrical properties 

of ZnO films prepared by chemical bath deposition method. Physica Status Solidi 

(A) Applications and Materials Science, 206(4), 718–723. 

https://doi.org/10.1002/pssa.200824495 

Cristea, D., & Vilarem, G. (2006). Improving light fastness of natural dyes on cotton 

yarn. Dyes and Pigments, 70(3), 238–245. 

https://doi.org/10.1016/j.dyepig.2005.03.006 

Daou, I., Zegaoui, O., & Elghazouani, A. (2017). Physicochemical and photocatalytic 

properties of the ZnO particles synthesized by two different methods using three 

different precursors. Comptes Rendus Chimie, 20(1), 47–54. 

https://doi.org/10.1016/j.crci.2016.04.003 

de Buzina, P. J. W. ., Heckb, N. ., & Vilela, A. C. . (2017). EAF dust: An overview on 

the influences of physical, chemical and mineral features in its recycling and waste 

incorporation routes. Jurnal Material Research Technology, 2(6), 194–202. 

Degen, A., & Kosec, M. (2000). Effect of pH and impurities on the surface charge of 

zinc oxide in aqueous solution. Journal of the European Ceramic Society, 20(6), 

667–673. https://doi.org/10.1016/S0955-2219(99)00203-4 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   128 

Della Gaspera, E., Van Embden, J., Chesman, A. S. R., Duffy, N. W., & Jasieniak, J. J. 

(2014). Mimicry of sputtered i-ZnO thin films using chemical bath deposition for 

solution-processed solar cells. ACS Applied Materials and Interfaces, 6(24), 

22519–22526. https://doi.org/10.1021/am506611j 

Dewi, V. T., Ashari, M. ., & Dermawan, D. (2019). Analisis Pengaruh Limbah Slag dan 

Debu EAF ( Electric Arc Furnace ). Safey Engineering and Its Applicatons, 2581, 

292–296. 

Dimapilis, E. A., Hsu, C., Marie, R., Mendoza, O., & Lu, M. (2018). Zinc oxide 

nanoparticles for water disinfection. Sustainable Environment Research, 28(2), 

47–56. https://doi.org/10.1016/j.serj.2017.10.001 

Ding, Y., & Freeman, H. S. (2017). Mordant dye application on cotton: optimisation 

and combination with natural dyes. Coloration Technology, 133(5), 369–375. 

https://doi.org/10.1111/cote.12288 

Dove, T. (1967). Fabric Classification and Care. In Angewandte Chemie International 

Edition, 6(11), 951–952. 

Emam, H. E. (2019). Generic strategies for functionalization of cellulosic textiles with 

metal salts. Cellulose, 26(3), 1431–1447. https://doi.org/10.1007/s10570-018-

2185-5 

Eskani, I. ., Haerudin, A., Setiawan, J., Farida, Isnaini, Lestari, D. ., & Astuti, W. 

(2020). Ketahanan Sifat Antibakteri Kain Batik Teraplikasi Nanopartikel ZnO. 

Seminar Nasional Teknik Kimia Kejuangan, 14–15. 

Eskani, I., Laela, E., Haerudin, A., Setiawan, J., Lestari, D., Isnaini, & Astuti, Wi. 

(2021). APLIKASI NANO PARTIKEL ZnO SECARA INSITUUNTUK 

FUNGSIONALISASI ANTIBAKTERI PADA KAIN BATIK. Dinamika 

Kerajinan Dan Batik: Majalah Ilmiah, 38(2), 217–225. 

https://doi.org/10.22322/dkb.V36i1.4149 

Eskani, I. N., Astuti, W., Farida, Haerudin, A., Setiawan, J., Lestari, D. W., Isnaini, & 

Widayatno, T. (2021). Antibacterial activities of synthesised Zno nanoparticles 

applied on reactive dyed batik fabrics. Journal of the Textile Institute, 0(0), 1–10. 

https://doi.org/10.1080/00405000.2021.1883907 

Eskani, I. N., Haerudin, A., Setiawan, J., Lestari, D. W., Isnaini, & Astuti, W. (2020). 

Modification of cotton fabric by ZnO nanoparticles for producing an antibacterial 

natural dyed batik. IOP Conference Series: Earth and Environmental Science, 

462(1). https://doi.org/10.1088/1755-1315/462/1/012031 

Eskani, I. N., Rahayuningsih, E., Astuti, W., & Pidhatika, B. (2023). Low Temperature 

In Situ Synthesis of ZnO Nanoparticles from Electric Arc Furnace Dust (EAFD) 

Waste to Impart Antibacterial Properties on Natural Dye-Colored Batik Fabrics. 

Polymers, 15(3). https://doi.org/10.3390/polym15030746 

Fan, Z., & Men, H. (2022). Heterogeneous Nucleation and Grain Initiation on a Single 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   129 

Substrate. Metals, 12(1454). 

Fiedot-toboła, M., Ciesielska, M., Maliszewska, I., Rac-rumijowska, O., & Suchorska-

wo, P. (2018). Deposition of Zinc Oxide on Different Polymer Textiles and Their 

Antibacterial Properties. Materials, 11(707), 1–16. 

https://doi.org/10.3390/ma11050707 

Fonseca, A. S., Figueira, P. A., Pereira, A. S., Santos, R. J., Trindade, T., & Nunes, M. 

I. (2017). Parametric analysis of the growth of colloidal ZnO nanoparticles 

synthesized in alcoholic medium. Journal of Nanoparticle Research, 19(2), 1–14. 

https://doi.org/10.1007/s11051-017-3774-1 

Gatou, M., Lagopati, N., Vagena, I., Gazouli, M., & Pavlatou, E. A. (2023). ZnO 

Nanoparticles from Different Precursors and Their Photocatalytic Potential for 

Biomedical Use. 

Ghamsari, M. S., Alamdari, S., Han, W., & Park, H. H. (2017). Impact of 

nanostructured thin ZnO film in ultraviolet protection. International Jour, 207–
216. 

Ghosh, S., Roy, S., & Singh, K. (2021). Effect of pH on Antibacterial Activity of 

Textile Fibers. Journal of The Institution of Engineers (India): Series E, 102(1), 

97–104. https://doi.org/10.1007/s40034-020-00202-0 

Gusatti, M., Campos, C. E. M., Souza, D. A. R., & Riella, H. G. (2017). Formation of 

ZnO nanocrystals and their in situ generation on textile material via solochemical 

method. Journal of Nanoscience and Nanotechnology, 17(5), 3533–3542. 

https://doi.org/10.1166/jnn.2017.12773 

Gusatti, M., Sérgio, G., Eduardo, C., Campos, M. De, Pós-graduação, P. De, & 

Química, E. (2011). Effect of Different Precursors in the Chemical Synthesis of 

ZnO Nanocrystals 2 . Experimental Procedure. Materials Research, 14(2), 264–
267. https://doi.org/10.1590/S1516-14392011005000035 

Haerudin, A., & Farida. (2017). LIMBAH SERUTAN KAYU MATOA (Pometia pinnata) 

SEBAGAI ZAT WARNA ALAM PADA KAIN BATIK KATUN Matoa (Pometia 

Pinnata) Wood Shavings as The Natural Color Substance of Cotton Fiber Batik. 

43–52. 

Hartarto, E. (2018). Making Indonesia 4.0. 

Hassaan, M. A., Hosny, S., Elkatory, M. R., Ali, R. M., Ahmad, T., & El, A. (2021). 

Dual action of both green and chemically synthesized zinc oxide nanoparticles : 
antibacterial activity and removal of Congo red dye. 218, 423–435. 

https://doi.org/10.5004/dwt.2021.26988 

Herbst, M., Hofmann, E., & Förster, S. (2019). Nucleation and Growth Kinetics of ZnO 

Nanoparticles Studied by in Situ Microfluidic SAXS/WAXS/UV-Vis Experiments. 

Langmuir, 35(36), 11702–11709. https://doi.org/10.1021/acs.langmuir.9b01149 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   130 

Hu, R., Yang, J., Yang, P., Wu, Z., Xiao, H., Liu, Y., & Lu, M. (2020). Fabrication of 

ZnO@Cotton fabric with anti-bacterial and radiation barrier properties using an 

economical and environmentally friendly method. Cellulose, 27(5), 2901–2911. 

https://doi.org/10.1007/s10570-019-02965-1 

Hu, Z., Escamilla Ramírez, D. J., Heredia Cervera, B. E., Oskam, G., & Searson, P. C. 

(2005). Synthesis of ZnO nanoparticles in 2-propanol by reaction with water. 

Journal of Physical Chemistry B, 109(22), 11209–11214. 

https://doi.org/10.1021/jp0506033 

Hu, Z., Oskam, G., Penn, R. L., Pesika, N., & Searson, P. C. (2003). The influence of 

anion on the coarsening kinetics of ZnO nanoparticles. Journal of Physical 

Chemistry B, 107(14), 3124–3130. https://doi.org/10.1021/jp020580h 

Islam, S., & Butola, B. . (2020). Advanced Functional Textiles and Polymers Edited. 

Islam, S. U., & Butola, B. S. (2018). Nanomaterials in the Wet Processing of Textiles. 

In Nanomaterials in the Wet Processing of Textiles. 

https://doi.org/10.1002/9781119459804 

Islam, T., Ahmed, M., Karim, M. R., Kaiser, S., & Barua, P. (2019). Assessment of 

fastness properties of knitted cotton fabric dyed with natural dyes: a sustainable 

approach of textile coloration. Journal of Textile Engineering & Fashion 

Technology, 5(3). https://doi.org/10.15406/jteft.2019.05.00199 

Javed, A., Azeem, M., Wiener, J., Thukkaram, M., Saskova, J., & Mansoor, T. (2021). 

Ultrasonically Assisted In Situ Deposition of ZnO Nano Particles on Cotton 

Fabrics for Multifunctional Textiles. Fibers and Polymers, 22(1), 77–86. 

https://doi.org/10.1007/s12221-021-0051-9 

Jesuvathy Sornalatha, D., Bhuvaneswari, S., Murugesan, S., & Murugakoothan, P. 

(2015). Solochemical synthesis and characterization of ZnO nanostructureswith 

different morphologies and their antibacterial activity. Optik, 126(1), 63–67. 

https://doi.org/10.1016/j.ijleo.2014.07.138 

Joshi, S. V., Rao, P., Saha, B., & Gupta, S. (2014). Fabric Study: Student Handbook + 

Practical manual Class XII. Central Board of Secondary Education. 

Khairnar, N., Kwon, H., Park, S., Lee, H., & Park, J. (2023). Tailoring the Size and 

Shape of ZnO Nanoparticles for Enhanced Performance of OLED Device. 

Nanomaterials, 13(21). https://doi.org/10.3390/nano13212816 

Khan, M. Z., Militky, J., Baheti, V., Fijalkowski, M., Wiener, J., Voleský, L., & Adach, 

K. (2020). Growth of ZnO nanorods on cotton fabrics via microwave hydrothermal 

method: effect of size and shape of nanorods on superhydrophobic and UV-

blocking properties. Cellulose, 27(17), 10519–10539. 

https://doi.org/10.1007/s10570-020-03495-x 

Kumar, A., & Agarwal, P. (2009). Application of natural dyes on textiles. 

34(December), 384–399. 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   131 

Kumar, N., Khurana, S. M. P., & Nagpur, C. (2018). Phytochemistry and medicinal 

potential of the Terminalia bellirica Roxb. ( Bahera ). Indian Journal of Natural 

Products and Resources, 9(June), 97–107. 

Kwon, S. G., & Hyeon, T. (2011). Formation mechanisms of uniform nanocrystals via 

hot-injection and heat-up methods. Small, 7(19), 2685–2702. 

https://doi.org/10.1002/smll.201002022 

Langová, Š., Leško, J., & Matýsek, D. (2009). Selective leaching of zinc from zinc 
ferrite with hydrochloric acid. Hydrometallurgy, 95(3–4), 179–182. 

https://doi.org/10.1016/j.hydromet.2008.05.040 

Lehraki, N., Attaf, A., Aida, M. S., Attaf, N., Othmane, M., & Bouaichi, F. (2020). 

Effect of different Zinc precursors in Structural and Optical properties of ZnO thin 

films. 

Lincot, D. (2010). Solution growth of functional zinc oxide films and nanostructures. 

MRS Bulletin, 35(10), 778–789. https://doi.org/10.1557/mrs2010.507 

Liu, S., & Liu, C. R. (2019). Morphology Control by Pulsed Laser in Chemical 

Deposition Illustrated in ZnO Crystal Growth. 

https://doi.org/10.1021/acs.cgd.9b00133 

Llewellyn, B. (2019). Mordants. https://stainsfile.info/theory/mordant.htm 

Maharani, D. K., Savitri, D., & Rohmawati, L. (2017). Peningkatan Efisiensi Proses 

Pewarnaan Melalui Pemberian Agen Fiksasi Ramah Lingkungan pada Kelompok 

Batik Tulis Pasuruan. 2(2), 30–33. 

Mahmood, M. A., Jan, S., Shah, I. A., & Khan, I. (2016). Growth Parameters for Films 

of Hydrothermally Synthesized One-Dimensional Nanocrystals of Zinc Oxide. 

International Journal of Photoenergy, 2016. https://doi.org/10.1155/2016/3153170 

Masisiwo, Haerudin, A., Laela, E., Arta, T., K., & Fitriani, A. (2019). Optimalisasi 

Pencelupan Batik Zat Warna Alam Dari Ekstrak Kulit Buah Jalawe ( Terminalia 

bellirica ) Dengan Metode Iring Kapur. Prosiding Seminar Nasional Industri 

Kerajinan Dan Batik 2019, 2715–7814. 

Mayekar, J., Dhar, V., & Radha, S. (2014). Role of Salt Precursor in the Synthesis of 

Zinc Oxide Nanoparticles. International Journal of Research in Engineering and 

Technology, 03(03), 43–45. https://doi.org/10.15623/ijret.2014.0303008 

McPeak, K. (2010). Chemical Bath Deposition of Semiconductor Thin Films & 

Nanostructures in Novel Microreactors. Drexel University. 

https://doi.org/10.1016/j.bulsci.2014.09.004 

Mihaiu, S., Madarász, J., Pokol, G., Szilágyi, I. M., Kaszás, T., Mocioiu, O. C., 

Atkinson, I., Toader, A., Munteanu, C., Marinescu, V. E., & Zaharescu, M. (2013). 

Thermal behavior of ZnO precursor powders obtained from aqueous solutions. 

Revue Roumaine de Chimie, 58(4–5), 335–345. 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   132 

Minnesota, D. of H. (2010). Staphylococcus aureus. (Journal of Veterinary Research), 

65(3), 5797. 

Mohamed, F. A., Ibrahim, H. M., El-kharadly, E. A., & El-alfy, E. A. (2016). 

Improving Dye ability and antimicrobial properties of Cotton Fabric. Journal of 

Applied Pharmaceutical Science, 6(02), 119–123. 

https://doi.org/10.7324/JAPS.2016.60218 

Mrad, M., Chouchene, B., & Chaabane, T. Ben. (2018). Effects of zinc precursor, 

basicity and temperature on the aqueous synthesis of ZnO nanocrystals. South 

African Journal of Chemistry, 71(1), 103–110. https://doi.org/10.17159/0379-

4350/2018/v71a13 

Mu, G. (2010). Chemical bath deposition and electrodeposition of epitaxial 

semiconductor materials for application in photovoltaic devices. Scholars’ Mine 
Student, 1947, 1–162. 

Mulchandani, Neha and Karnad, V. (2020). Application of Zinc Oxide nanoparticles on 

Cotton fabric for imparting Antimicrobial properties. International Journal for 

Environmental Rehabilitation and Conservation, XI(1), 1–10. 

Muller, A., & Cheetham, A. . (2007). Nanomaterials Chemistry. 

Noorian, S. A., Hemmatinejad, N., & Navarro, J. A. R. (2020). Ligand modified 

cellulose fabrics as support of zinc oxide nanoparticles for UV protection and 

antimicrobial activities. INTERNATIONAL JOURNAL OF BIOLOGICAL 

MACROMOLECULES, 154(July 2020), 1215–1226. 

https://doi.org/10.1016/j.ijbiomac.2019.10.276 

Novarini, O. E., & Wahyudi, T. (2011). Sintesis Nanopartikel Seng Oksida (ZnO) 

Menggunakan Surfaktan Sebagai Stabilisator dan Aplikasinya pada Pembautan 

Tekstil Antibakteri. Arena Tekstil, 26(2), 81–87. 

Nurmiah, S., Syarief, R., Sukarno, S., Peranginangin, R., & Nurmata, B. (2013). 

Aplikasi Response Surface Methodology Pada Optimalisasi Kondisi Proses 

Pengolahan Alkali Treated Cottonii (ATC). Jurnal Pascapanen Dan Bioteknologi 

Kelautan Dan Perikanan, 8(1), 9. https://doi.org/10.15578/jpbkp.v8i1.49 

Oliva, A. I., González-Chan, I. J., Várguez, P. E., Trejo-Ramos, A. I., & Oliva-Avilés, 

A. I. (2022). The chemical process for materials deposition in aqueous solution: a 

review. Surface Engineering, 38(10–12), 907–929. 

https://doi.org/10.1080/02670844.2023.2187883 

Oskam, G., Hu, Z., Penn, R. L., Pesika, N., & Searson, P. C. (2002). Coarsening of 

metal oxide nanoparticles. Physical Review E - Statistical Physics, Plasmas, 

Fluids, and Related Interdisciplinary Topics, 66(1). 

https://doi.org/10.1103/PhysRevE.66.011403 

Pal, S., Mondal, S., & Maity, J. (2018). In situ generation and deposition of ZnO 

nanoparticles on cotton surface to impart hydrophobicity : investigation of 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   133 

antibacterial activity. Materials Technology, 00(00), 1–8. 

https://doi.org/10.1080/10667857.2018.1483306 

Palms, D., Priest, C., Sedev, R., Ralston, J., & Wegner, G. (2006). Directed 

crystallisation of zinc oxide on patterned surfaces. Journal of Colloid and Interface 

Science, 303(2), 333–336. https://doi.org/10.1016/j.jcis.2006.07.078 

Patel, B. H. (2011). Handbook of textile and industrial dyeing (M. Clark (ed.)). 

Woodhead Publishing Limited. 

Perillo, P. M., Atia, M. N., & Rodríguez, D. F. (2018). Studies on the growth control of 

ZnO nanostructures synthesized by the chemical method. Revista Materia, 23(2). 

https://doi.org/10.1590/S1517-707620180002.0467 

Prabhu, K. H., & Bhute, A. S. (2015). Plant based dyes and mordant : A Review. 
Journal of Natural Products and Plant Resources, 6(November), 649–664. 

Prasad, V., Arputharaj, A., Bharimalla, A. K., Patil, P. G., & Vigneshwaran, N. (2016). 

Durable multifunctional finishing of cotton fabrics by in situ synthesis of nano-

ZnO. Applied Surface Science, 390, 936–940. 

https://doi.org/10.1016/j.apsusc.2016.08.155 

Pujilestari, T. (2015). Review : sumber dan pemanfaatan zat warna alam untuk 
keperluan industri. Dinamika Kerajinan Dan Batik, 32(2), 93–106. 

Rastgoo, M., Montazer, M., & Rad, M. M. (2017). In-situ sonosynthesis of cobblestone-

like ZnO nanoparticles on cotton/ polyester fabric improving photo, bio and 

sonocatalytic activities along with low toxicity and enhanced mechanical 

properties. Materials Science in Semiconductor Processing, 66(December 2016), 

92–98. https://doi.org/10.1016/j.mssp.2017.04.004 

Raza, N., Raza, W., Zafar, Z. I., & Kumar, R. V. (2016). Beneficiation of zinc from 

electric arc furnace dust using hydrometallurgical approach. Russian Journal of 

Applied Chemistry, 89(5), 836–845. https://doi.org/10.1134/S1070427216050244 

Reningtyas, R., Rahayuningsih, E., Kusumastuti, Y., & Kartini, I. (2021). Application 

of zinc oxide nanoparticles and nanochitosan to enhance the light fastness of cotton 

dyed with natural indigo. Malaysian Journal of Analytical Sciences, 25(5), 882–
894. 

Reningtyas, R., Rahayuningsih, E., Kusumastuti, Y., & Kartini, I. (2022). Photofading 

of Natural Indigo Dye in Cotton Coated with Zinc Oxide Nanoparticles 

Synthesized by Precipitation Method. International Journal of Technology, 13(3), 

553–564. https://doi.org/10.14716/ijtech.v13i3.4756 

Repon, M. R., Islam, M. T., & Mamun, M. A. Al. (2016). Promising Effect of Metallic 

Mordants on Colorimetric Physiognomy of Dyed Cotton Fabric Employing 

Banana (Musa Sapientum) Agricultural Waste. Chemical and Materials 

Engineering, 4(3), 39–45. https://doi.org/10.13189/cme.2016.040302 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   134 

Richardson, J. J., & Lange, F. F. (2009). Controlling low temperature aqueous synthesis 

of ZnO. 1. thermodynamic analysis. Crystal Growth and Design, 9(6), 2570–2575. 

https://doi.org/10.1021/cg900082u 

Ristiani, S. (2017). Pengembangan Teknik Smock pada Batik Untuk Meningkatkan 

Daya Saing Produk Fesyen. 

Saeed, K., Khan, I., Ahad, M., Shah, T., Sadiq, M., Zada, A., & Zada, N. (2021). 

Preparation of ZnO/Nylon 6/6 nanocomposites, their characterization and 

application in dye decolorization. Applied Water Science, 11(6), 1–10. 

https://doi.org/10.1007/s13201-021-01442-0 

Samanta, A. K., & Konar, A. (2011). Dyeing of Textiles with Natural Dyes. In Natural 

Dyes (November 2, pp. 40–41). InTech. 

Samantha, A. K., & Konar, A. (1989). Dyeing of Textiles with Natural Dyes. Intech, 32, 

137–144. https://www.intechopen.com/books/advanced-biometric-

technologies/liveness-detection-in-biometrics 

Sani, Z. M., Rahayuningsih, E., & Mindaryani, A. (2019). Nano ZnO/TiO 2 photo-

catalyst as an anti-ultra violet agent on Indigofera tinctoria colored cotton fabric. 

AIP Conference Proceedings, 2085(March). https://doi.org/10.1063/1.5095023 

Setiyani, R., & Maharani, K. (2015). Pemanfaatan Komposit Kitosan ZnO-SiO2 

Sebagai Agan Antibakteri Terhadap Bakteri Staphylococcus aureus pada Kain 

Katun. UNESA Journal Of Chemistry, 4(2), 88–93. 

Shaba, E. Y., Jacob, J. O., Tijani, J. O., & Suleiman, M. A. T. (2021). A critical review 

of synthesis parameters affecting the properties of zinc oxide nanoparticle and its 

application in wastewater treatment. In Applied Water Science (Vol. 11, Issue 2). 

Springer International Publishing. https://doi.org/10.1007/s13201-021-01370-z 

Shaheen, T. I., El-Naggar, M. E., Abdelgawad, A. M., & Hebeish, A. (2016). Durable 

antibacterial and UV protections of in situ synthesized zinc oxide nanoparticles 

onto cotton fabrics. International Journal of Biological Macromolecules, 83, 426–
432. https://doi.org/10.1016/j.ijbiomac.2015.11.003 

Shao, D., Gao, Y., Cao, K., & Wei, Q. (2016). Rapid surface functionalization of cotton 

fabrics by modified hydrothermal synthesis of ZnO Rapid surface functionalization 

of cotton fabrics by modified hydrothermal synthesis. The Journal of The Textile 

Institute, 5000(November), 0. https://doi.org/10.1080/00405000.2016.1254581 

Shateri-Khalilabad, M., & Yazdanshenas, M. E. (2013). Bifunctionalization of cotton 

textiles by ZnO nanostructures: Antimicrobial activity and ultraviolet protection. 

Textile Research Journal, 83(10), 993–1004. 

https://doi.org/10.1177/0040517512468812 

Sikora, B., Fronc, K., Kaminska, I., Baranowska-Korczyc, A., Sobczak, K., Dłuzewski, 
P., & Elbaum, D. (2012). The growth kinetics of colloidal ZnO nanoparticles in 

alcohols. Journal of Sol-Gel Science and Technology, 61(1), 197–205. 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   135 

https://doi.org/10.1007/s10971-011-2614-5 

Singh, H. B., & Bharati, K. A. (2014). Handbook of natural dyes and pigments. 

Woodhead Publishing India PVT Ltd. 

Souza, D. A. R., Gusatti, M., Ternus, R. Z., Fiori, M. A., & Riella, H. G. (2018). In situ 

growth of ZnO nanostructures on cotton fabric by solochemical process for 

antibacterial purposes. Journal of Nanomaterials, 2018. 

https://doi.org/10.1155/2018/9082191 

Sricharussin, W., Threepopnatkul, P., & Neamjan, N. (2011). Effect of various shapes 

of zinc oxide nanoparticles on cotton fabric for UV-blocking and anti-bacterial 

properties. Fibers and Polymers, 12(8), 1037–1041. 

https://doi.org/10.1007/s12221-011-1037-9 

Sugiyana, D., Septiani, W., Mulyawan, A. S., & Wahyudi, T. (2017). Immobilisasi 

Nanopartikel ZnO pada Kain Atap Kapas dan Evaluasi Ketahanannya Terhadap 

Ultraviolet. Arena Tekstil, 32(1), 25–34. 

Sugiyana, D., Septiani, W., Mulyawan, A. S., Wahyudi, T., & Tekstil, B. B. (2018). 

PADA KAIN KAPAS SEBAGAI ABSORBER ULTRAVIOLET SYNTHESIS OF ZnO 

NANOPARTICLES AND ITS IMMOBILIZATION. 59–66. 

Suwarda, R., & Maarif, M. S. (2013). Pengembangan inovasi teknologi nanopartikel 

berbasis pati untuk menciptakan produk yang berdaya saing. Jurnal Teknik 

Industri, 3(2), 104–122. 

Taheri, M., Maleknia, L., & Ghamsari, N. A. (2015). Effect of Zirconium Dioxide 

Nanoparticlesas A Mordant on Properties of Wool with Thyme : Dyeing , 
Flammability and Antibacterial. 

Tan, S. T., Sun, X. W., Zhang, X. H., Chua, S. J., Chen, B. J., & Teo, C. C. (2006). 

Cluster coarsening in zinc oxide thin films by postgrowth annealing. Journal of 

Applied Physics, 100(3). https://doi.org/10.1063/1.2218468 

Tania, I. S., & Ali, M. (2021). Coating of ZnO nanoparticle on cotton fabric to create a 

functional textile with enhanced mechanical properties. Polymers, 13(16). 

https://doi.org/10.3390/polym13162701 

Tavanaie, M. A. (2017). Production of cationic dyeable poly ( ethylene terephthalate ) 

fibers via nanotechnology. May, 1–9. https://doi.org/10.1002/adv.21848 

Thanh, N. T. K., Maclean, N., & Mahiddine, S. (2014). Mechanisms of nucleation and 

growth of nanoparticles in solution. Chemical Reviews, 114(15), 7610–7630. 

https://doi.org/10.1021/cr400544s 

Vaezi, M. R., & Sadrnezhaad, S. K. (2007). Nanopowder synthesis of zinc oxide via 

solochemical processing. Materials and Design, 28(2), 515–519. 

https://doi.org/10.1016/j.matdes.2005.08.016 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



   136 

Verbic, A., Gorjanc, M., & Simoncic, B. (2019). Zinc Oxide for Functional Textile 

Coatings : Recent Advances. Coatings, 9(550), 17–23. 

Verbič, A., Gorjanc, M., & Simončič, B. (2019). Zinc oxide for functional textile 
coatings: Recent advances. Coatings, 9(9), 17–23. 

https://doi.org/10.3390/coatings9090550 

Verbič, A., Šala, M., & Gorjanc, M. (2018). The influence of in situ synthesis 
parameters on the formation of ZnO nanoparticles and the UPF value of cotton 

fabric. Tekstilec, 61(4), 280–288. https://doi.org/10.14502/Tekstilec2018.61.280-

288 

Verma, S., & Gupta, G. (2017). Natural dyes and its applications: A brief review. 

International Journal of Research and Analytical Reviews, 4(4), 57–60. 

http://ijrar.com/ 

Wakelyn, P. J. (2006). Cotton Fiber Chemistry and Technology. In Cotton Fiber 

Chemistry and Technology. https://doi.org/10.1201/9781420045888 

Xu, J., Huang, Y., Zhu, S., Abbes, N., Jing, X., & Zhang, L. (2021). A review of the 

green synthesis of ZnO nanoparticles using plant extracts and their prospects for 

application in antibacterial textiles. Journal of Engineered Fibers and Fabrics, 16. 

https://doi.org/10.1177/15589250211046242 

Yetisen, A. K., Qu, H., Manbachi, A., Butt, H., & Dokmeci, M. R. (2016). 

Nanotechnology in Textiles. ACS Nano, 10(3), 3042–3068. 

https://doi.org/10.1021/acsnano.5b08176 

Youssef, A. M. A. (2019). Chemical Bonding : an Overview. March, 1–3. 

https://doi.org/10.13140/RG.2.2.22915.76329/4 

Zakaria, S. F. (2012). A study of Photo-stability of Materials and Fabrics. RMIT 

University, Melbourne, Australia. 

Zdravkov, B. D., Cermak, J. J., Sefara, M., & Janku, J. (2007). Pore classification in the 

characterization of porous materials : A perspective ˇ. Central European Journal of 

Chemistry, 5(2), 385–395. https://doi.org/10.2478/s11532-007-0017-9 

Zhang, D., Chen, L., Fang,  di, Toh, G. W., Yue, X., Chen, Y., & Lin, H. (2013). In situ 

generation and deposition of nano-ZnO on cotton fabric by hyperbranched polymer 

for its functional finishing. Textile Research Journal, 83(15), 1625–1633. 

https://doi.org/10.1177/0040517512474362 

Zhang, M., Tang, B., Sun, L., & Wang, X. (2017). Protection of silica-coated ZnO 

nanoparticles on pre-dyed polyester fabrics against photofading. Journal of the 

Textile Institute, 108(1), 95–101. https://doi.org/10.1080/00405000.2016.1153912 

 

Imobilisasi In situ Nanopartikel ZnO Berbahan Dasar Limbah Industri Baja Dengan Berbagai
Prekursor
Untuk Fungsionalisasi Kain Batik Diwarnai Dengan Pewarna Alami Jalawe (Terminalia bellirica)
ISTIHANAH NURUL ESKANI, Prof. Dr. Ir. Edia Rahayuningsih, MS., IPU; Prof. Dr. Eng. Widi Astuti, ST., MT; Dr. Sc. Bidhari Pidhatika, ST.,M.Sc
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


