
 

47 
 

DAFTAR PUSTAKA 

 

Ahmed, M. A., & Mohamed, A. A. (2022). Recent Progress In 

Semiconductor/Graphene Photocatalysts: Synthesis, Photocatalytic 

Applications, and Challenges. In RSC Advances (Vol. 13, Issue 1, pp. 421–

439). Royal Society of Chemistry. https://doi.org/10.1039/d2ra07225d 

Akter, S., & Islam, M. S. (2022). Effect of Additional Fe2+ Salt On 

Electrocoagulation Process for The Degradation Of Methyl Orange Dye: An 

Optimization and Kinetic Study. Heliyon, 8(8). 

https://doi.org/10.1016/j.heliyon.2022.e10176 

Alanyalıoğlu, M., Segura, J. J., Oró-Solè, J., & Casañ-Pastor, N. (2012). The 

synthesis of graphene sheets with controlled thickness and order using 

surfactant-assisted electrochemical processes. Carbon, 50(1), 142–152. 

https://doi.org/https://doi.org/10.1016/j.carbon.2011.07.064 

Ali, I., Burakova, I., Galunin, E., Burakov, A., Mkrtchyan, E., Melezhik, A., 

Kurnosov, D., Tkachev, A., & Grachev, V. (2019). High-Speed and High-

Capacity Removal of Methyl Orange and Malachite Green in Water Using 

Newly Developed Mesoporous Carbon: Kinetic and Isotherm Studies. ACS 

Omega, 4(21), 19293–19306. https://doi.org/10.1021/acsomega.9b02669 

Al-Tohamy, R., Ali, S. S., Li, F., Okasha, K. M., Mahmoud, Y. A.-G., Elsamahy, 

T., Jiao, H., Fu, Y., & Sun, J. (2022). A critical review on the treatment of dye-

containing wastewater: Ecotoxicological and health concerns of textile dyes 

and possible remediation approaches for environmental safety. Ecotoxicology 

and Environmental Safety, 231, 113160. 

https://doi.org/https://doi.org/10.1016/j.ecoenv.2021.113160 

Anand, G. T., Nithiyavathi, R., Ramesh, R., John Sundaram, S., & Kaviyarasu, K. 

(2020). Structural and optical properties of nickel oxide nanoparticles: 

Investigation of antimicrobial applications. Surfaces and Interfaces, 18, 

100460. https://doi.org/https://doi.org/10.1016/j.surfin.2020.100460 

Archana, S., Jayanna, B. K., Ananda, A., Shilpa, B. M., Pandiarajan, D., 

Muralidhara, H. B., & Kumar, K. Y. (2021). Synthesis of nickel oxide grafted 

graphene oxide nanocomposites-A systematic research on chemisorption of 

heavy metal ions and its antibacterial activity. Environmental 

Nanotechnology, Monitoring & Management, 16, 100486. 

https://doi.org/10.1016/j.enmm.2021.100486  

Atkins, Peter, Paula, J. de, & Keeler, J. (2018). Physical Chemistry (11th ed.). 

Oxford University Press. 

Azeez, F., Al-Hetlani, E., Arafa, M., Abdelmonem, Y., Nazeer, A. A., Amin, M. 

O., & Madkour, M. (2018). The effect of surface charge on photocatalytic 

https://doi.org/10.1039/d2ra07225d
https://doi.org/10.1016/j.heliyon.2022.e10176
https://doi.org/https:/doi.org/10.1016/j.carbon.2011.07.064
https://doi.org/10.1021/acsomega.9b02669
https://doi.org/https:/doi.org/10.1016/j.ecoenv.2021.113160
https://doi.org/https:/doi.org/10.1016/j.surfin.2020.100460
https://doi.org/10.1016/j.enmm.2021.100486


48 

 

 
 

degradation of methylene blue dye using chargeable titania nanoparticles. 

Scientific Reports, 8(1), 7104. https://doi.org/10.1038/s41598-018-25673-5 

Barzinjy, A. A., Hamad, S. M., Aydın, S., Ahmed, M. H., & Hussain, F. H. S. 

(2020). Green and eco-friendly synthesis of Nickel oxide nanoparticles and its 

photocatalytic activity for methyl orange degradation. Journal of Materials 

Science: Materials in Electronics, 31(14). https://doi.org/10.1007/s10854-

020-03679-y 

Berent, K., Komarek, S., Lach, R., & Pyda, W. (2019). The Effect of Calcination 

Temperature on the Structure and Performance of Nanocrystalline Mayenite 

Powders. Materials. 

Bhowmik, K. L., Debnath, A., Nath, R. K., Das, S., Chattopadhyay, K. K., & Saha, 

B. (2016). Synthesis and characterization of mixed phase manganese ferrite 

and hausmannite magnetic nanoparticle as potential adsorbent for methyl 

orange from aqueous media: Artificial neural network modeling. Journal of 

Molecular Liquids, 219. https://doi.org/10.1016/j.molliq.2016.04.009 

Bishnoi, A., Kumar, S., & Joshi, N. (2017). Chapter 9 - Wide-Angle X-ray 

Diffraction (WXRD): Technique for Characterization of Nanomaterials and 

Polymer Nanocomposites. In S. Thomas, R. Thomas, A. K. Zachariah, & R. 

K. Mishra (Eds.), Microscopy Methods in Nanomaterials Characterization 

(pp. 313–337). Elsevier. https://doi.org/https://doi.org/10.1016/B978-0-323-

46141-2.00009-2 

Bouarioua, A., & Zerdaoui, M. (2017). Photocatalytic activities of TiO2 layers 

immobilized on glass substrates by dip-coating technique toward the 

decolorization of methyl orange as a model organic pollutant. Journal of 

Environmental Chemical Engineering, 1565-1574. 

Brady, J. E., Senese, F., & Jespersen, N. D. (2007). Chemistry: Matter and Its 

Changes. Wiley. 

Chen, P., Cui, W., Wang, H., Dong, X., Li, J., Sun, Y., Zhou, Y., Zhang, Y., & 

Dong, F. (2020). The importance of intermediates ring-opening in preventing 

photocatalyst deactivation during toluene decomposition. Applied Catalysis B: 

Environmental, 272, 118977. 

https://doi.org/https://doi.org/10.1016/j.apcatb.2020.118977 

Chen, W., Xiao, H., Hou, L., Xu, X., Kong, L., Zhou, X., & Liu, Z. (2023). A 

flexible composite film electrode and supercapacitor based on combined effect 

between graphene oxide and graphene. Materials Science and Engineering: B, 

297, 116724. https://doi.org/https://doi.org/10.1016/j.mseb.2023.116724 

Day, & Underwood. (2002). Analsis Kimia Kuantitatif (VI). Erlangga. 

Dubey, P., Kaurav, N., Devan, R. S., Okram, G. S., & Kuo, Y. K. (2018). The effect 

of stoichiometry on the structural, thermal and electronic properties of 

thermally decomposed nickel oxide. RSC advances. 

https://doi.org/10.1038/s41598-018-25673-5
https://doi.org/10.1007/s10854-020-03679-y
https://doi.org/10.1007/s10854-020-03679-y
https://doi.org/10.1016/j.molliq.2016.04.009
https://doi.org/https:/doi.org/10.1016/B978-0-323-46141-2.00009-2
https://doi.org/https:/doi.org/10.1016/B978-0-323-46141-2.00009-2
https://doi.org/https:/doi.org/10.1016/j.apcatb.2020.118977
https://doi.org/https:/doi.org/10.1016/j.mseb.2023.116724


49 

 

 
 

Dudorova, D. A., Simonenko, T. L., Simonenko, N. P., Gorobtsov, P. Y., Volkov, 

I. A., Simonenko, E. P., & Kuznetsov, N. T. (2023). Hydrothermal Synthesis 

of Nickel Oxide and Its Application in the Additive Manufacturing of Planar 

Nanostructures. Molecules, 28(6), 2515. 

El-Azazy, M. (2018). Introductory Chapter: Infrared Spectroscopy - A Synopsis of 

the Fundamentals and Applications. In M. El-Azazy (Ed.), Infrared 

Spectroscopy. IntechOpen. https://doi.org/10.5772/intechopen.82210 

Er, E., & Çelikkan, H. (2014). An efficient way to reduce graphene oxide by water 

elimination using phosphoric acid. RSC Advances. 

Fessenden R., & J.S. Fessenden. (1986). Organic Chemistry (3rd ed.). 

Fraditasari, R., Wardhani, S., Khunur, M. M., Kimia, J., Matematika, F., Ilmu, D., 

Alam, P., Brawijaya, U., Veteran Malang, J., & Korespondensi, A. (n.d.). 

Degradasi Methyl Orange Menggunakan Fotokatalis TiO2-N : Kajian 

Pengaruh Sinar dan Konsentrasi TiO2-N. 

Gan, Y. X., Jayatissa, A. H., Yu, Z., Chen, X., & Li, M. (2020). Hydrothermal 

Synthesis of Nanomaterials. Journal of Nanomaterials, 2020, 8917013. 

https://doi.org/10.1155/2020/8917013 

Ganjar, I. G., & Rohman, A. (2007). Kimia Farmasi Analisis. 

Giannakoudakis, D. A., Qayyum, A., Łomot, D., Besenhard, M. O., Lisovytskiy, 

D., Bandosz, T. J., & Colmenares, J. C. (2021). Boosting the Photoactivity of 

Grafted Titania: Ultrasound-Driven Synthesis of a Multi-Phase Heterogeneous 

Nano-Architected Photocatalyst. Advanced Functional Materials, 31(1), 

2007115. https://doi.org/https://doi.org/10.1002/adfm.202007115 

Goel, R., Jha, R., & Ravikant, C. (2020). Investigating the structural, 

electrochemical, and optical properties of p-type spherical nickel oxide (NiO) 

nanoparticles. Journal of Physics and Chemistry of Solids, 144, 109488. 

https://doi.org/10.1016/J.JPCS.2020.109488 

Gul, W., & Alrobei, H. (2021). Effect of graphene oxide nanoparticles on the 

physical and mechanical properties of medium density fiberboard. 

Polymers, 1818. 

Gul, W., & Alrobei, H. (2021). Effect of Graphene Oxide Nanoparticles on the 

Physical and Mechanical Properties of Medium Density Fiberboard. Polymers, 

13(11). https://doi.org/10.3390/polym13111818 

Haq, S., Sarfraz, A., Menaa, F., Shahzad, N., Din, S. U., Almukhlifi, H. A., 

Alshareef, S. A., Al Essa, E. M., & Shahzad, M. I. (2022). Green Synthesis of 

NiO-SnO2 Nanocomposite and Effect of Calcination Temperature on Its 

Physicochemical Properties: Impact on the Photocatalytic Degradation of 

Methyl Orange. Molecules, 27(23). 

https://doi.org/10.3390/molecules27238420 

Hariani, P. L., Said, M., Salni, Aprianti, N., & Naibaho, Y. A. L. R. (2022). High 

Efficient Photocatalytic Degradation of Methyl Orange Dye in an Aqueous 

https://doi.org/10.5772/intechopen.82210
https://doi.org/10.1155/2020/8917013
https://doi.org/https:/doi.org/10.1002/adfm.202007115
https://doi.org/10.1016/J.JPCS.2020.109488
https://doi.org/10.3390/polym13111818
https://doi.org/10.3390/molecules27238420


50 

 

 
 

Solution by CoFe2O4-SiO2-TiO2 Magnetic Catalyst. Journal of Ecological 

Engineering, 23(1). https://doi.org/10.12911/22998993/143908 

Hatamifard, A., Nasrollahzadeh, M., & Sajadi, S. M. (2016). Biosynthesis, 

characterization and catalytic activity of an Ag/zeolite nanocomposite for 

base- and ligand-free oxidative hydroxylation of phenylboronic acid and 

reduction of a variety of dyes at room temperature. New Journal of Chemistry, 

40(3), 2501–2513. https://doi.org/10.1039/c5nj02909k 

Ho, K. C., Raffi, S. M., & Teow, Y. H. (2022). Synthesis of MWCNTs/TiO2 

Photocatalytic Nanocomposite Membrane via In-situ Colloidal Precipitation 

Method for Methyl Orange Removal. International Journal of 

Nanoelectronics and Materials, 15(3). 

Jumardin, J., Maddu, A., Santoso, K., & Isnaeni, I. (2021). Synthesis of Carbon 

Dots (Cds) and Determination of Optical Gap Energy with Tauc Plot Method. 

Jambura Physics Journal, 3(2), 73–86. 

Kafle, B. P. (2020). Introduction to nanomaterials and application of UV–Visible 

spectroscopy for their characterization. 

https://api.semanticscholar.org/CorpusID:213152501 

Kang, X., Kang, Y., Hong, X., Sun, Z., Zhen, C., Hu, C., Liu, G., & Cheng, H. 

(2018). Improving the photocatalytic activity of graphitic carbon nitride by 

thermal treatment in a high-pressure hydrogen atmosphere. Progress in 

Natural Science: Materials International, 28(2), 183–188. 

https://doi.org/10.1016/J.PNSC.2018.02.006 

Khammar, M., Ynineb, F., Guitouni, S., Bouznit, Y., & Attaf, N. (2020). Crystallite 

size and intrinsic strain contribution in band gap energy redshift of ultrasonic-

sprayed kesterite CZTS nanostructured thin films. Applied Physics A, 126(6), 

398. https://doi.org/10.1007/s00339-020-03591-6 

Kumar, E. T. D., Thirumalai, K., Aravindhan, R., Swaminathan, M., Rao, J. R., & 

Nair, B. U. (2015). Visible light photocatalytic degradation of wattle extract: 

effect of mixing CdWO4 over a semiconductive ZnO photocatalyst. RSC 

Advances, 5(75), 60926–60937. https://doi.org/10.1039/C5RA06926B 

Kumari, H., Sonia, Suman, Ranga, R., Chahal, S., Devi, S., Sharma, S., Kumar, S., 

Kumar, P., Kumar, S., Kumar, A., & Parmar, R. (2023). A Review on 

Photocatalysis Used For Wastewater Treatment: Dye Degradation. Water, Air, 

& Soil Pollution, 234(6), 349. https://doi.org/10.1007/s11270-023-06359-9 

Liu, Y., Thibodeaux, D., Gamble, G., Bauer, P., & VanDerveer, D. (2012). 

Comparative Investigation of Fourier Transform Infrared (FT-IR) 

Spectroscopy and X-ray Diffraction (XRD) in the Determination of Cotton 

Fiber Crystallinity. Applied Spectroscopy, 66(8), 983–986. 

https://doi.org/10.1366/12-06611 

https://doi.org/10.12911/22998993/143908
https://doi.org/10.1039/c5nj02909k
https://api.semanticscholar.org/CorpusID:213152501
https://doi.org/10.1016/J.PNSC.2018.02.006
https://doi.org/10.1007/s00339-020-03591-6
https://doi.org/10.1039/C5RA06926B
https://doi.org/10.1007/s11270-023-06359-9
https://doi.org/10.1366/12-06611


51 

 

 
 

Liu, Y., Xiang, Y., Xu, H., & Li, H. (2022). The reuse of nano-TiO2 under different 

concentration of CO32– using coagulation process and its photocatalytic 

ability in treatment of methyl orange. Separation and Purification Technology, 

282. https://doi.org/10.1016/j.seppur.2021.120152 

Liu, Z., Wang, Q., Huang, X., & Qian, X. (2022). Surface Functionalization of 

Graphene Oxide with Hyperbranched Polyamide-Amine and Microcrystalline 

Cellulose for Efficient Adsorption of Heavy Metal Ions. ACS Omega, 7(13). 

https://doi.org/10.1021/acsomega.1c06647 

Marcano, D. C., Kosynkin, D. V., Berlin, J. M., Sinitskii, A., Sun, Z., Slesarev, A. 

S., ... & Tour, J. M. (2018). Correction to improved synthesis of graphene 

oxide. ACS nano, 12(2), 2078-2078. 

Mikrajuddin, A., & Khairurrijal, K. (2009). Review: Karakterisasi Nanomaterial. 

Jurnal Nanosains & Nanoteknologi. 

Mohammad Jebraeil, S., & Eslami, A. (2022). Hydrothermal synthesis of graphene 

oxide/NiO and its influence on the thermal decomposition of ammonium 

perchlorate. In Indian Journal of Chemistry (Vol. 61). 

Motahharifar, N., Nasrollahzadeh, M., Taheri-Kafrani, A., Varma, R. S., & 

Shokouhimehr, M. (2020). Magnetic chitosan-copper nanocomposite: A plant 

assembled catalyst for the synthesis of amino- and N-sulfonyl tetrazoles in 

eco-friendly media. Carbohydrate Polymers, 232. 

https://doi.org/10.1016/j.carbpol.2019.115819 

Nasrollahzadeh, M., Sajjadi, M., Iravani, S., & Varma, R. S. (2021). Green-

synthesized nanocatalysts and nanomaterials for water treatment: Current 

challenges and future perspectives. Journal of Hazardous Materials, 401, 

123401. https://doi.org/https://doi.org/10.1016/j.jhazmat.2020.123401 

Nassar, M., Aly, H., Moustafa, M., & Abdelrahman, E. (2017). Synthesis, 

Characterization and Biological Activity of New 3-substitued-4-amino-5-

hydrazino-1, 2, 4-triazole Schiff Bases and Their Cu (II) Complexes: A New 

Approach to CuO Nanoparticles for Photocatalytic Degradation of Methylene 

Blue Dye. Journal of Inorganic and Organometallic Polymers and Materials, 

1–17. 

Olajire, A. A., & Mohammed, A. A. (2020). Green synthesis of nickel oxide 

nanoparticles and studies of their photocatalytic activity in degradation of 

polyethylene films. Advanced Powder Technology, 31(1). 

https://doi.org/10.1016/j.apt.2019.10.012 

Olivier, T., & Jean, C. (2022). From spectra to qualitative and quantitative results. 

Dalam T. Olivier, & B. Christopher, UV-Visible Spectrophotometry of 

Waters and Soils (Third Edition) (hal. 59-94). Elsevier. 

Oyekanmi, A. A., Ahmad, A., Hossain, K., & Rafatullah, M. (2019). Adsorption of 

Rhodamine B Dye from Aqueous Solution onto Acid Treated Banana Peel: 

https://doi.org/10.1016/j.seppur.2021.120152
https://doi.org/10.1021/acsomega.1c06647
https://doi.org/10.1016/j.carbpol.2019.115819
https://doi.org/https:/doi.org/10.1016/j.jhazmat.2020.123401
https://doi.org/10.1016/j.apt.2019.10.012


52 

 

 
 

Response Surface Methodology, kinetics and isotherm studies. PLoS ONE, 

14(5). https://doi.org/10.1371/journal.pone.0216878 

Pajootan, E., Rahimdokht, M., & Arami, M. (2017). Carbon and CNT fabricated 

carbon substrates for TiO2 nanoparticles immobilization with industrial 

perspective of continuous photocatalytic elimination of dye molecules. 

Journal of Industrial and Engineering Chemistry, 55, 149–163. 

https://doi.org/https://doi.org/10.1016/j.jiec.2017.06.039 

Popli, S., & Patel, U. D. (2015). Destruction of azo dyes by anaerobic–aerobic 

sequential biological treatment: a review. In International Journal of 

Environmental Science and Technology (Vol. 12, Issue 1). 

https://doi.org/10.1007/s13762-014-0499-x 

PubChem. (2023). PubChem Compound Summary for CID 23673835, Methyl 

orange. National Center for Biotechnology Information. 

Rakshe, A., More, K., Balgude, S., & Chavhan, S. (2023). Effects of precursor salts 

on the morphological, optical, and structural properties of NiO synthesized 

using a hydrothermal route. Materials Today: Proceedings. Elsevier. 

Rezaee, R., Nasseri, S., Mahvi, A. H., Nabizadeh, R., Mousavi, S. A., Rashidi, A., 

Jafari, A., & Nazmara, S. (2015). Fabrication and characterization of a 

polysulfone-graphene oxide nanocomposite membrane for arsenate rejection 

from water. Journal of Environmental Health Science and Engineering, 13(1). 

https://doi.org/10.1186/s40201-015-0217-8 

Rocha, F. S., Gomes, A. J., Lunardi, C. N., Kaliaguine, S., & Patience, G. S. (2018). 

Experimental methods in chemical engineering: Ultraviolet visible 

spectroscopy—UV-Vis. Canadian Journal of Chemical Engineering, 96(12), 

2512–2517. https://doi.org/10.1002/cjce.23344 

Salavati, H., Teimouri, A., & Kazemi, S. (2017). Synthesis and Characterization of 

Novel Composite-Based Phthalocyanine Used as Efficient Photocatalyst for 

the Degradation of Methyl Orange. Chemical Methodologies, 1, 15–31. 

https://doi.org/10.22631/chemm.2017.90331.1002 

Sastrohamidjojo, & Hardjono. (1991). Kromatografi (II). Yogyakarta Liberty. 

Sharma, A. K., Sharma, A. K., Dixit, C., Varshney, U., & Sharma, A. (2014). 

Extraction of Nickel Nanoparticles from Electroplating Waste and Their 

Application in Production of Bio-diesel from Biowaste. International 

Journal of Chemical Engineering and Applications. 

Sriatun, S., Taslimah, T., Cahyo, E. N., & Saputro, F. D. (2017). Sintesis dan 

karakterisasi zeolit Y. Jurnal Kimia Sains Dan Aplikasi, 20(1), 19–24. 

Sumantha, H. S., Rajagopal, S., Nagaraju, G., Shashank, M., & Suresha, B. L. 

(2021). Facile and eco-friendly combustion synthesis of NiO particles for 

photodegradation studies. Chemical Physics Letters, 779, 138837. 

https://doi.org/10.1016/J.CPLETT.2021.138837 

https://doi.org/10.1371/journal.pone.0216878
https://doi.org/https:/doi.org/10.1016/j.jiec.2017.06.039
https://doi.org/10.1007/s13762-014-0499-x
https://doi.org/10.1186/s40201-015-0217-8
https://doi.org/10.1002/cjce.23344
https://doi.org/10.22631/chemm.2017.90331.1002
https://doi.org/10.1016/J.CPLETT.2021.138837


53 

 

 
 

Swarnabala, G., Khatavkar, S. B., Sadana, G., & Bharadwaj, A. (2022). Physico-

chemical Characterization of Some Metal Complexes Formed by 

Substituted Thiourea. Asian journal of chemical sciences. 

Swati, S., Rawat, & Ganesh, D. (2022). Analytical Method Development And 

Validation Forestimation Of Brisoprolol Fumerate In Bulk And 

Pharmaceutical Dosage form by UV Spectrometric Method. World Journal 

of Pharmaceutical Research. 

Tissue, B. M. (2012). Ultraviolet and Visible Absorption Spectroscopy. In 

Characterization of Materials, 1-13. 

Tsai, C.-H., Chang, W.-C., Saikia, D., Wu, C.-E., & Kao, H.-M. (2016). 

Functionalization of cubic mesoporous silica SBA-16 with carboxylic acid via 

one-pot synthesis route for effective removal of cationic dyes. Journal of 

Hazardous Materials, 309, 236–248. 

https://doi.org/https://doi.org/10.1016/j.jhazmat.2015.08.051 

Utomo, A. P., Alderman, N., Padron, G. A., & Özcan-Taşkın, N. G. (2023). Effects 

of particle concentration and dispersion rheology on the breakup of 

nanoparticle clusters through ultrasonication. Chemical engineering 

research & design. 

Vinodhkumar, G., Ramya, R., vimalan, mark, Potheher, I., & Cyrac Peter, A. 

(2018). Reduced graphene oxide based on simultaneous detection of 

neurotransmitters. Progress in Chemical and Biochemical Research, 1(1), 40–

49. https://doi.org/10.29088/SAMI/PCBR.2018.1.4049 

Wang, H., Lai, X., Zhao, W., Chen, Y., Yang, X., Meng, X., & Li, Y. (2019). 

Efficient removal of crystal violet dye using EDTA/graphene oxide 

functionalized corncob: A novel low cost adsorbent. RSC Advances, 9(38), 

21996–22003. https://doi.org/10.1039/c9ra04003j 

Wijesinghe, U., Thiripuranathar, G., Iqbal, H., & Menaa, F. (2021). Biomimetic 

Synthesis, Characterization, and Evaluation of Fluorescence Resonance 

Energy Transfer, Photoluminescence, and Photocatalytic Activity of Zinc 

Oxide Nanoparticles. Sustainability, 13(4). 

https://doi.org/10.3390/su13042004 

Xu, X., Wang, X., & Jiang, D. (2021). Band Gap as a Novel Descriptor for the 

Reactivity of 2D Titanium Dioxide and its Supported Pt Single Atom for 

Methane Activation. The Journal of Physical Chemistry Letters, 12(10), 2484–

2488. https://doi.org/10.1021/acs.jpclett.1c00318 

Yakovlev, A. V., Yakovleva, E. V., Tseluikin, V. N., Krasnov, V. V., Anton, M., 

Vikulova, M. A., . . . Rakhmetulina, L. A. (2020). Synthesis of Multilayer 

Graphene Oxide in Electrochemical Graphite Dispersion in H2SO4. 

Russian Journal of Applied Chemistry, 219-224. 

Yang, Y., Jiao, Q., Wang, L., Zhang, Y., Jiang, B., Li, D., Feng, Z., & Liu, C. 

(2022). Preparation and evaluation of a novel high internal phase Pickering 

emulsion based on whey protein isolate nanofibrils derived by hydrothermal 

https://doi.org/https:/doi.org/10.1016/j.jhazmat.2015.08.051
https://doi.org/10.29088/SAMI/PCBR.2018.1.4049
https://doi.org/10.1039/c9ra04003j
https://doi.org/10.3390/su13042004
https://doi.org/10.1021/acs.jpclett.1c00318


54 

 

 
 

method. Food Hydrocolloids, 123, 107180. 

https://doi.org/https://doi.org/10.1016/j.foodhyd.2021.107180 

Yaseen, D. A., & Scholz, M. (2019). Textile dye wastewater characteristics and 

constituents of synthetic effluents: a critical review. In International Journal 

of Environmental Science and Technology (Vol. 16, Issue 2). 

https://doi.org/10.1007/s13762-018-2130-z 

Yulizar, Y., Abdullah, I., Marcony Surya, R., Parwati, N., & Apriandanu, D. O. B. 

(2022). Two-phase synthesis of NiCo2O4 nanoparticles using Bryophyllum 

pinnatum (Lam) Oken leaf extract with superior catalytic reduction of 2,4,6-

trinitrophenol. Materials Letters, 311, 131465. 

https://doi.org/https://doi.org/10.1016/j.matlet.2021.131465 

Yuniar, & Ayu, R. (2019). Sintesis Carbon-MnO2 Nanofiber Dengan Metode 

Electrospinning. Thesis. 

Zorkipli, N. N. M., Kaus, N. H. M., & Mohamad, A. A. (2016). Synthesis of NiO 

Nanoparticles through Sol-gel Method. Procedia Chemistry, 19, 62 

 

 

 

  

 

 

 

 

https://doi.org/https:/doi.org/10.1016/j.foodhyd.2021.107180
https://doi.org/10.1007/s13762-018-2130-z
https://doi.org/https:/doi.org/10.1016/j.matlet.2021.131465

	HALAMAN PENGESAHAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN
	ABSTRAK
	ABSTRACT
	BAB I  PENDAHULUAN
	I.1 Latar Belakang
	I.2 Tujuan Penelitian

	BAB II TINJAUAN PUSTAKA
	II.1 Grafena Oksida (GO)
	II.2 Nikel Oksida (NiO)
	II.3 Metil Jingga
	II.4 Hidrotermal
	II.5 Fotokatalitik
	II.6 Fourier Transform Infra Red (FTIR)
	II.7 X-Ray Diffraction (XRD)
	II.8 UV-Vis Diffuse Reflectance Spectroscopy (UV-Vis DRS)
	II.9 Spektrofotometri UV-Vis
	II.10 Kinetika Fotodegradasi
	II.10.1 Persamaan Orde Satu
	II.10.2 Persamaan Orde Dua


	BAB III METODE PENELITIAN
	III.1 Variabel Penelitian
	III.1.1 Variabel Tetap
	III.1.2 Variabel Bebas
	III.1.3 Variabel Terukur

	III.2 Bahan dan Alat
	III.2.1 Bahan
	III.2.2 Alat

	III.3 Prosedur Penelitian
	III.3.1 Sintesis GO
	III.3.2 Sintesis NiO
	III.3.3 Sintesis Komposit GO/NiO
	III.3.4 Karakterisasi
	III.3.5 Pembuatan Larutan Zat Warna Metil Jingga
	III.3.6 Penentuan Panjang Gelombang Maksimum Larutan Metil Jingga
	III.3.7 Pembuatan Kurva Standar pada Larutan Metil Jingga
	III.3.8 Degradasi Larutan Metil Jingga dengan dan Tanpa Cahaya
	III.3.9 Degradasi Larutan Metil Jingga dengan Variasi Jumlah Massa Fotokatalis GO/NiO
	III.3.10 Degradasi Larutan Metil Jingga dengan Variasi Waktu
	III.3.11 Degradasi Larutan Metil Jingga dengan Variasi Konsentrasi Metil Jingga


	BAB IV HASIL DAN PEMBAHASAN
	IV.1 Sintesis GO
	IV.2 Sintesis NiO
	IV.3 Sintesis Komposit GO/NiO
	IV.4 FTIR
	IV.5 XRD
	IV.6 UV-Vis DRS
	IV.5 Degradasi Fotokatalitik Metil Jingga
	IV.5.1 Penentuan Panjang Gelombang Maksimum Metil Jingga
	IV.5.2 Pembuatan Kurva Standar Metil Jingga
	IV.5.3 Degradasi Fotokatalitik Metil Jingga dengan dan Tanpa Cahaya
	IV.5.4 Degradasi Fotokatalitik Metil Jingga dengan Variasi Massa             Fotokatalis
	IV.5.5 Degradasi Fotokatalitik Metil Jingga dengan Variasi Waktu
	IV.5.6 Degradasi Fotokatalitik Metil Jingga dengan Variasi Konsentrasi             Metil Jingga
	IV.5.7 Kinetika Degradasi Fotokatalitik Metil Jingga


	BAB V PENUTUP
	V.1 Kesimpulan
	V.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	LAMPIRAN I Skema Kerja
	LAMPIRAN II Perhitungan
	LAMPIRAN III Spektrum FTIR
	LAMPIRAN IV Difraktogram XRD
	LAMPIRAN V Spektrum UV-Vis DRS
	LAMPIRAN VI Hasil Uji Aktivitas Fotokatalitik
	LAMPIRAN VII Dokumentasi Penelitian


