
41 
 

DAFTAR PUSTAKA  

Abdullah, A.M., Al-Thani, N.J., Tawbi, K., Al-Kandari, H., 2016, 

Carbon/Nitrogen-doped TiO2: New Synthesis Route, Characterization and 

Application for Phenol Degradation, Arab. J. Chem., 9(2), 229-237. 

Aboulouard, A., Gultekin, B., Can, M., Erol, M., Jouaiti, A., Elhadadi, B., Zafer, 

C., Demic, S., 2020, Dye Sensitized Solar Cells based on Titanium Dioxide 

Nanoparticles Synthesized by Flame Spray Pyrolysis and Hydrothermal Sol-

Gel Methods: A Comparative Study on Photovoltaic Performances, J. Mater. 

Res. Technol., 9(2), 1569-1577. 

Ahmad, A., Mohd-Setapar, S.H., Chuong, C.S., Khatoon, A., Wani, W. A., Kumar, 

R., Rafatullah, M., 2015, Recent Advances in New Generation Dye Removal 

Technologies: Novel Search for Approaches to Reprocess Wastewater, RSC 

Adv., 5(39), 30801-30818. 

Ahmad, R., Ahmad, Z., Khan, A.U., Mastoi, N.R., Aslam, M., Kim, J., 2016, 

Photocatalytic Systems as an Advanced Environmental Remediation: Recent 

Developments, Limitations and New Avenues for Applications, J. Environ. 

Chem. Eng., 4(4), 4143-4164. 

Alaba, P.A., Oladoja, N.A., Sani, Y.M., Ayodele, O.B., Mohammed, I.Y., Olupinla, 

S.F., Daud, W.M.W., 2018, Insight into Wastewater Decontamination using 

Polymeric Adsorbents, J. Environ. Chem. Eng., 6(2), 1651-1672. 

Al-Hajji, L.A., Ismail, A.A., Alseidi, M., Almutawa, F., Ahmad, S., Bumajdad, A., 

2020, Green Approach and Ease Synthesis of C/N-Codoped TiO2 

Nanocrystals for Photodegradation of Endocrine, J. Nanopart. Res., 22, 50. 

AL-Jawad, S.M.H., Taha, A.A., Salim, M.M., 2017, Synthesis and Characterization 

of Pure and Fe Doped TiO2 Thin Films for Antimicrobial Activity, Optik, 142, 

42-53. 

Ananpattarachai, J., Seraphin, S., Kajitvichyanukul, P., 2016, Formation of 

Hydroxyl Radicals and Kinetic Study of 2-Chlorophenol Photocatalytic 

Oxidation Using C-doped TiO2, N-doped TiO2, and C,N Co-doped TiO2 

Under Visible Light, Environ. Sci. Pollut. Res., 23(4), 3884-3896. 

Ansari, S.A., Khan, M.M., Ansari, M.O., Cho, M.H., 2016, Nitrogen Doped 

Titanium Dioxide (N-Doped TiO2) for Visible Light Photocatalysis, New J. 

Chem., 40, 3000-3009. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



42 
 

Asses, N., Ayed, L., Hkiri, N., Hamdi, M., 2018, Congo Red Decolorization and 

Detoxification by Aspergillus Niger: Removal Mechanisms and Dye 

Degradation Pathway, BioMed. Res. Int., 3049686.  

Atkin, P., Daeneke, T., Wang, Y., Carey, B., Berean, K., Clark, R., Ou, J., Trinchi, 

A., Cole, I., Kalantar-Zadeh, K., 2016, 2D WS2/Carbon Dot Hybrids with 

Enhanced Photocatalytic Activity, J. Mater. Chem., 4(35), 13563-13571. 

Aupree, S., Narakaew, P., Thungprasert, S., Promanan, T., Chaisena, A., Narakaew, 

S., 2021, Enhanced Photocatalytic Activity of C-doped TiO2 under Visible 

Light Irradiation: A Comparison of Corn Starch, Honey, and Polyethylene 

Glycol as a Carbon Sources, Eng. J., 25(1), 54-64. 

Azami, M.S., Nawawi, W.I., Ishak, M.A.M., Ismail, K., Ahmad, Z., Jawad, A.H., 

2016, Carbon Nitrogen Co-doped P25: Parameter Study on Photodegradation 

of Reactive Red 4, MATEC Web. Conf., 47, 05018. 

Bahrudin, N.N. and Nawi, M.A., 2019, Mechanistic of Photocatalytic 

Decolorization and Mineralization of Methyl Orange Dye by Immobilized 

TiO2/Chitosan-Montmorillonite, J. Water Process Eng., 31, 100843. 

Bakar, S.A. and Ribeiro, C., 2016, Low Temperature Synthesis of N-doped TiO2 

with Rice-Like Morphology through Peroxo Assisted Hydrothermal Route: 

Materials Characterization and Photocatalytic Properties, Appl. Surf. Sci., 

377, 121-133. 

Basavarajappa, P.S., Patil, S.B., Ganganagappa, N., Reddy, K.R., Raghu, A.V., 

Reddy, Ch.V., 2019, Recent Progress in Metal-Doped TiO2, Non-Metal 

Doped/Codoped TiO2 and TiO2 Nanostructured Hybrids for Enhanced 

Photocatalysis, Int. J. Hydrog. Energy, 45(13), 7764-7778. 

Bhat, S.A., Zafar, F., Mondal, A.H., Kareem, A., Mirza, A.U., Khan, S., 

Mohammad, A., Haq, Q.M.R., Nishat, N., 2020, Photocatalytic Degradation 

of Carcinogenic Congo Red Dye in Aqueous Solution, Antioxidant Activity 

and Bactericidal Effect of Nio Nanoparticles, J. Iran Chem. Soc., 17, 215-

227. 

Chakraborty, I., Sathe, S.M., Khuman, C.N., Ghangrekar, M.M., 2020, 

Bioelectrochemically Powered Remediation of Xenobiotic Compounds and 

Heavy Metal Toxicity using Microbial Fuel Cell and Microbial Electrolysis 

Cell, Materials Science for Energy Technologies, 3, 104-115. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



43 
 

Chen, D., Jiang, Z., Geng, J., Wang, Q., Yang, D., 2007, Carbon and Nitrogen Co-

doped TiO2 with Enhanced Visible-Light Photocatalytic Activity, Ind. Eng. 

Chem. Res., 46, 2741-2746. 

Dariani, R.S., Esmaeili, A., Mortezaali, A., Dehghanpour, S., 2016, Photocatalytic 

Reaction and Degradation of Methylene Blue on TiO2 Nano-Sized Particles, 

Optik, 127(18), 7143-7154. 

Djilani, C., Zaghdoudi, R., Djazi, F., 2015, Adsorption of Dyes on Activated 

Carbon Prepared from Apricot Stones and Commercial Activated Carbon, J. 

Taiwan Inst. Chem. Eng., 53, 112-121. 

Dozzi, M.V. and Selli, E., 2013, Doping TiO2 with p-Block Elements: Effects on 

Photocatalytic Activity, J. Photochem. Photobiol. C, 14, 13-28. 

El-Sheikh, S.M., Khedr, T.M., Hakki, A., Ismail, A.A., Badawy, W.A., 

Bahnemann, D.W., 2017, Visible Light Activated Carbon and Nitrogen Co-

doped Mesoporous TiO2 as Efficient Photocatalyst for Degradation of 

Ibuprofen, Sep. Purif. Technol., 173, 258-268. 

Erdemoğlu, S., Aksu, S.K., Sayilkan, F., Izgi, B., Asiltürk, M., Sayilkan, H., 

Frimmel, F., Güçer, S., 2008, Photocatalytic Degradation of Congo Red by 

Hydrothermally Synthesized Nanocrystalline TiO2 and Identification of 

Degradation Products by LC-MS, J. Hazard Mater., 155(3), 469-476. 

Garvasis, J., Prasad, A.R., Shamseera, K.O., Jaseela, P.K., Joseph, A., 2020, 

Efficient Removal of Congo Red from Aqueous Solutions using Phytogenic 

Alumunium Sulfate Nano Coagulant, Mater. Chem. Phys., 251, 123040. 

Ghosh, B.K., Hazra, S., Naik, B., Ghosh, N.N., 2015, Preparation of Cu 

Nanoparticle Loaded SBA15 and Their Excellent Catalytic Activity in 

Reduction of Variety of Dyes, Powder Technol., 269, 371-378. 

Gomes, J., Lincho, J., Domingues, E., Quinta-Ferreira, R.M., Martins, R.C., 2019, 

N–TiO2 Photocatalysts: A Review of Their Characteristics and Capacity for 

Emerging Contaminants Removal, Water, 11(2), 373. 

Hafeez, A., Javed, F., Fazal, T., Shezad, N., Amjad, U.S., Rehman, M.S., Rehman, 

F., 2021, Intensification of Ozone Generation and Degradation of Azo Dye in 

Non-Thermal Hybrid Corona-DBD Plasma Micro-Reactor, Chem. Eng. 

Process., 159(1), 108205. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



44 
 

Haider, A.J., Jameel, Z.N., Al-Hussaini, I.H.M., 2019, Review on: Titanium 

Dioxide Applications, Energy Procedia, 157, 17-29. 

Halimi, S.U., Hashib, S.Abd., Abu Bakar, N.F., Ismail, S.N., Naim, N.M., Abd 

Rahman, N., Krishnan, J., 2018, Formation of Sol Gel Dried Droplets of 

Carbon Doped Titanium Dioxide (TiO2) at Low Temperature via 

Electrospraying, IOP Conf. Ser.: Mater. Sci. Eng., 358, 012048. 

Hernández-Zamora, M., and Martínez-Jerónimo, F., 2019, Congo Red Dye 

Diversely Affects Organisms of Different Trophic Levels: A Comparative 

Study with Microalgae, Cladocerans, and Zebrafish Embryos, Environ. Sci. 

Pollut. Res. Int., 26(12), 11743-11755.  

Hlekelele, L., Franklyn, P.J., Dziike, F., Durbach, S.H., 2018, TiO2 Composited 

with Carbon Nanofibers or Nitrogen-Doped Carbon Nanotubes Synthesized 

using Coal Fly Ash as a Catalyst: Bisphenol-A Photodegradation Efficiency 

Evaluation, New J. Chem., 42(6), 4531–4542. 

Hoffmann, M.R., Martin, S.T., Choi, W., Bahnemann, D.W., 1995, Environmental 

Application of Semiconductor Photocatalyst, Chem. Rev., 95, 69-96. 

Huang, X., Yang, W., Zhang, G., Yan, L., Zhang, Y., Jiang, A., Xu, H., Zhou, M., 

Liu, Z., Tang, H., Dionysiou, D.D., 2021, Alternative Synthesis of Nitrogen 

and Carbon Co-doped TiO2 for Removing Fluoroquinolone Antibiotics in 

Water under Visible Light, Catal. Today, 361(1), 11-16. 

Huo, J., Ren, Y., Xue, Y., Liu, Y., Guo, S., 2021, Sulfur/Nitrogen Dual-Doped 

Three-Dimensional Reduced Graphene Oxide Modified with Mesoporous 

TiO2 Nanoparticles for Promising Lithium-Ion Battery Anodes, J.  Alloys 

Compd., 868, 159183. 

Inchaurrondoa, N., Di Luca, C., Žerjav, G., Grau, J.M., Pintar, A., Haurea, P., 2021, 

Catalytic Ozonation of an Azo-Dye using a Natural Aluminosilicate, Catal. 

Today, 361, 24-29. 

Jamal, N., Radhakrishnan, A., Raghavan, R., Bhaskaran, B., 2020, Efficient 

Photocatalytic Degradation of Organic Dye from Aqueous Solutions Over 

Zinc Oxide Incorporated Nanocellulose under Visible Light Irradiation, Main 

Group Met. Chem., 43(1), 84-91. 

Jethava, G. and Fegade, U., 2018, Design and Synthesis of Zn0.3Fe0.45O3 

Nanoparticle for Efficient Removal of Congo Red Dye and Its Kinetic and 

Isotherm Investigation, Int. J. Ind. Chem., 9, 85-97. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



45 
 

Kadam, A.N., Salunkhe, T.T., Kim, H., Lee, S.W., 2020, Biogenic Synthesis of 

Mesoporous N-S-C Tri-doped TiO2 Photocatalyst Via Ultrasonic-Assisted 

Derivatization of Biotemplate from Expired Egg White Protein, Appl. Surf. 

Sci., 518, 146194. 

Kamal, T., Khan, S.B., Asiri, A.M., 2016, Synthesis of Zero-Valent Cu 

Nanoparticles in the Chitosan Coating Layer on Cellulose Microfibers: 

Evaluation of Azo Dyes Catalytic Reduction, Cellulose, 23(3), 1911-1923. 

Khalilzadeh, A., Fatemi, S., 2014, Modification of Nano-TiO2 by Doping with 

Nitrogen and Fluorine and Study Acetaldehyde Removal under Visible Light 

Irradiation, Clean Techn. Environ. Policy, 16, 629-636. 

Khan, T.T., Bari, G.A.K.M.R., Kang, H-J., Lee, T-G., Park, J-W., Hwang, H.J., 

Hossain, S.M., Mun, J.S., Suzuki, N., Fujishima, A., Kim, J-H., Shon, H.K., 

Jun, Y-S., 2021, Synthesis of N-Doped TiO2 for Efficient Photocatalytic 

Degradation of Atmospheric NOx, Catalysts, 11(1), 109. 

Konstantinou, K.I. and Triantafyllos, A.A., 2004, TiO2-assisted Photocatalytic 

Degradation of Azo Dyes in Aqueous Solution: Kinetic and Mechanistic 

Investigations, Appl. Catal. B: Env., 49, 1-14. 

Kormann, C., Bahnemann, D.W., Hoffman, M.R., 1988, Photocatalytic Production 

of H2O2 and Organic Peroxides in Aqueous Suspensions of TiO2, ZnO and 

Desert Sand, Environ. Sci. Technol., 22, 798-806. 

Kristianto, H., Rahman, H., Prasetyo, S., Sugih, A.K., 2019, Removal of Congo 

Red Aqueous Solution using Leucaena Leucocephala Seed’s Extract as 

Natural Coagulant, Appl. Water Sci., 9, 88.  

Kubiak, A., Siwińska-Ciesielczyk, K., Bielan, Z., Zielińska-Jurek, A., Jesionowski, 

T., 2019, Synthesis of Highly Crystalline Photocatalysts Based on TiO2 and 

ZnO for the Degradation of Organic Impurities under Visible-Light 

Irradiation, Adsorption, 25, 309-325. 

Kulkarni, S., Gharpure, S., Sur, U.K., Ankamwar, B., 2020, Hydrothermal 

Biosynthesis of Chromium Sulphide Nanoparticles using Egg Yolk and its 

Catalytic Activity in Degradation of Dyes, Nano Ex., 1, 010019. 

Lafi, R., Montasser, I., Hafiane, A., 2019, Adsorption of Congo Red Dye from 

Aqueous Solutions by Prepared Activated Carbon with Oxygen-Containing 

Functional Groups and Its Regeneration, Adsorp. Sci. Technol., 37(1-2), 160-

181. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



46 
 

Lavanya, C., Soontarapa, K., Jyothi, M.S., Balakrishna, R.G., 2019, Environmental 

Friendly and Cost Effective Caramel for Congo Red Removal, High Flux and 

Fouling Resistance of Polysulfone Membranes, Sep. Purif. Technol., 211, 

348-358. 

Li, S., 2019, Combustion Synthesis of Porous MgO and Its Adsorption Properties, 

Int. J. Ind. Chem., 10, 89-96. 

Lu, R., Yang, D., Cui, D., Wang, Z., Guo, L., 2012, Egg White-mediated Green 

Synthesis of Silver Nanoparticles with Excellent Biocompatibility and 

Enhanced Radiation Effects on Cancer Cells, Int. J. Nanomedicine, 7, 2101-

2107. 

Ma, A., Ying, H., Cao, F., Wang, Q., Ai, N., 2020, Adsorption of Congo Red on 

Mesoporous Activated Carbon Prepared by CO2 Physical Activation, Chin. 

J. Chem. Eng., 28(4), 1069-1076. 

Ma, Y., Han, L., Ma, H., Wang, J., Liu, J., Cheng, L., Yang, J., Zhang, Q., 2017, 

Improving the Visible-Light Photocatalytic Activity of Interstitial Carbon-

Doped TiO2 with Electron Withdrawing Bidentate Carboxylate Ligands, 

Catal. Commun., 95, 1-5. 

Madan, S., Shaw, R., Tiwari, S., Tiwari, S.K., 2019, Adsorption Dynamics of 

Congo Red Dye Removal using Zno Functionalized High Silica Zeolitic 

Particles, Appl. Surf. Sci., 487, 907-917. 

Makropoulou, T., Panagiotopoulou, P., Venieri, D., 2018, N-doped TiO2 

Photocatalysts for Bacterial Inactivation in Water, J. Chem. Technol. 

Biotechnol., 93, 2518–2526. 

Marques, J., Gomes, T.D., Forte, M.A., Silva, R.F., Tavares, C.J., 2018, A New 

Route for the Synthesis of Highly-active N-doped TiO2 Nanoparticles for 

Visible Light Photocatalysis using Urea as Nitrogen Precursor, Catal. Today, 

326, 36-45. 

Mekprasart, W. and Pecharap, W., 2011, Synthesis and Characterization of 

Nitrogen-doped TiO2 and its Photocatalytic Activity Enhancement under 

Visible Lioght, Energy Procedia, 9, 509-514. 

Mirzaei, N., Wahvi, A.H., Hossini, H., 2018, Equilibrium and Kinetics Studies of 

Direct Blue 71 Adsorption from Aqueous Solutions using Modified Zeolite, 

Adsorp. Sci. Technol., 36(1-2), 80-94. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



47 
 

Morsella, M., d’Alessandro, N., Lanterna, A.E., Scaiano, J.C., 2016, Improving the 

Sunscreen Properties of TiO2 through an Understanding of Its Catalytic 

Properties, ACS Omega, 1(3), 464-469.   

Moshafi, M.H., Ranjbar, M., Ilbeigi, G., 2019, Biotemplate of Egg White Albumen 

for Synthesized Iron Oxide Quantum Dots Nanoparticles (QDNPs) and 

Investigation of Antibacterial Effect Against Pathogenic Microbial Strains, 

Int. J. Nanomedicine, 14, 3273-3282. 

Moussa, D.T., El-Naas, M.H., Nasser, M., Al-Marri, M.J., 2017, A Comprehensive 

Review of Electrocoagulation for Water Treatment: Potentials and 

Challenges, J. Environ. Manage., 186(1), 24-41.  

Muniyasamy, A., Sivaporul G., Gopinath A., Lakshmanan, R., Altaee, A., Achary, 

A., Chellam, P.V., 2020, Process Development for the Degradation of Textile 

Azo Dyes (mono-, di-, poly-) by Advanced Oxidation Process-Ozonation: 

Experimental and Partial Derivative Modelling Approach, J. Environ. 

Manage., 265, 110397. 

Muruganandham, M. and Swaminathan, M., 2006, Photocatalytic Decolourisation 

and Degradation of Reactive Orange 4 by TiO2-UV Process, Dyes Pigm., 68, 

133-142. 

Naciri, N., Farahi, A., Rafqah, S., Nasrellah, H., Mhammedi, M.A.E., Lancar, I.T., 

Bakasse, M., 2016, Effective Photocatalytic Decolorization of Indigo 

Carmine Dye in Moroccan Natural Phosphate-TiO2 Aqueous Suspensions, 

Opt. Mater., 52, 38-43. 

Nam, Y., Lim, J.H., Ko, K.C., Lee, J.Y., 2019, Photocatalytic Activity of TiO2 

Nanoparticles: A Theoretical Aspect, J. Mater. Chem. A, 7, 13833-13859. 

Narayan, H. and Alemu, H., 2017, Efficient and Rapid Degradation of Congo Red 

Dye with TiO2 Based Nano-Photocatalysts, J. Phys., 829, 012012. 

Naseem, K., Farooqi, Z.H., Begum, R., Irfan, A., 2018, Removal of Congo Red 

Dye from Aqueous Medium by Its Catalytic Reduction using Sodium 

Borohydride in the Presence of Various Inorganic Nano-Catalysts: A Review, 

J. Cleaner. Prod., 187, 296-307. 

Nasikhudin, Ismaya, E.P., Diantoro, M., Kusumaatmaja, A., Triyana, K., 2017, 

Preparation of PVA/TiO2 Composites Nanofibers by using Electrospinning 

Method for Photocatalytic Degradation, IOP Conf. Ser.: Mater. Sci. Eng., 

202, 012011. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



48 
 

Nasrollahzadeh, M., Atarod, M., Sajadi, S.M., 2016, Green Synthesis of the 

Cu/Fe3O4 Nanoparticles using Morinda Morindoides Leaf Aqueous Extract: 

A Highly Efficient Magnetically Separable Catalyst for the Reduction of 

Organic Dyes in Aqueous Medium at Room Temperature, Appl. Surf. Sci., 

364, 636-644. 

Natarajan, S., Bajaj, H.C., Tayade, R.J., 2018, Recent Advances Based on the 

Synergetic Effect of Adsorption for Removal of Dyes from Waste Water 

using Photocatalytic Process, J. Environ. Sci., 65, 201-222. 

Nawawi, W.I., Ani, A.Y., Ishak, M.A.M., Ramli, A., Azami, M.S., Zaid, F., Bakar, 

F., Zaharudin, R., 2018, Modification and Characterization of C-doped TiO2 

Photocatalyst for Photodegradation of Reactive Red (RR4), Desalin. Water 

Treat., 113, 254-261. 

Ntozakhe, L., Taziwa, R.T., Mungondori, H.H., 2019, Influence of Nitrogen 

Doping on TiO2 Nanoparticles Synthesized by Pneumatic Spray Pyrolysis 

Method, Mater. Res. Express., 6, 0850a9. 

Osin, O.A., Yu, T., Cai, X., Jiang, Y., Peng, G., Cheng, X., Li, R., Qin, Y., Lin, S., 

2018, Photocatalytic Degradation of 4-Nitrophenol by C,N-TiO2: 

Degradation Efficiency vs. Embryonic Toxicity of the Resulting Compounds, 

Front. Chem., 6. 

Pan, L., Zou, J.J., Zhang, X., Wang, L., 2010, Photoisomerization of Norbornadiene 

to Quadricyclane using Transition Metal Doped TiO2, J. Ind. Eng. Chem. 

Res., 49(18), 8526-8531. 

Pedroza-Herrera, G., Medina-Ramíreza, I.E., Lozano-Álvarez, J.A., Rodil, S.E., 

2020, Evaluation of the Photocatalytic Activity of Copper Doped TiO2 

Nanoparticles for the Purification and/or Disinfection of Industrial Effluents, 

Catal. Today, 341, 37-48. 

Petti, S. and Messano, G.A., 2016, Nano-TiO2-Based Photocatalytic Disinfection 

of Environmental Surfaces Contaminated by Meticillin-Resistant 

Staphylococcus Aureus, J. Hosp. Infect., 93(1), 78-82. 

Prajapati, K., Sorokhaibam, L.G., Bhandari, V.M., Killedar, D.J., Ranade, V.V., 

2016, Differentiating Process Performance of Various Coagulants in 

Removal of Congo Red and Orange Dyes, Int. J. Chem. React. Eng., 14(1), 

195-211. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



49 
 

Reda, S.M., Khairy, M., Mousa, M.A., 2020, Photocatalytic Activity of Nitrogen 

and Copper Doped TiO2 Nanoparticles Prepared by Microwave-Assisted Sol-

Gel Process, Arab. J. Chem., 13(1), 86-95. 

Rehman, R., Raza, A., Noor, W., Batool, A., Maryem, H., 2021, Photocatalytic 

Degradation of Alizarin Red S, Amaranth, Congo Red, and Rhodamine B 

Dyes using UV Light Modified Reactor and ZnO, TiO2, and SnO2 as Catalyst, 

J. Chem., 2021, 1-9. 

Reza, M.K., Kurny, A., Gulshan, F., 2017, Parameters Affecting the Photocatalytic 

Degradation of Dyes using TiO2: A Review, Appl. Water. Sci., 7, 1569-1578. 

Rossetto, E., Petkowicz, D.I., dos Santos, J.H., Pergher, S.B., Penha, F.G., 2010, 

Bentonites Impregnated with TiO2 for Photodegradation of Methylene Blue, 

J. Appl. Clay Sci., 48(4), 602-606. 

Saikumari, N., Dev, S.M., Dev, S.A., 2021, Effect of Calcination Temperature on 

the Properties and Applications of Bio Extract Mediated Titania Nano 

Particles, Sci. Rep., 11, 1734. 

Samsami, S., Mohamadizaniani, M., Sarrafzadeh, M.H., Rene, E.R., Firoozbahr, 

M., 2020, Recent Advances in the Treatment of Dye-Containing Wastewater 

from Textile Industries: Overview and Perspectives, Process Saf. Environ. 

Prot., 143, 138-163. 

Santos, L.M., Machado, W.A., Franca, M.D., Borges, K.A., Paniago, R.M., 

Patrocinio, A.O.T., Machado, A.E.H., 2015, Structural Characterization of 

Ag-Doped TiO2 with Enhanced Photocatalytic Activity, RSC Adv., 5, 

103752-103759. 

Sarkar, S., Banerjee, A., Halder, U., Biswas, R., Bandopadhyay, R., 2017, 

Degradation of Synthetic Azo Dyes of Textile Industry: A Sustainable 

Approach using Microbial Enzymes, Water Conserv. Sci. Eng., 2, 121-133. 

Sathishkumara, K., AlSalhi, M.S., Sanganyado, E., Devanesan, S., Arulprakash, A., 

Rajasekare, A., 2019, Sequential Electrochemical Oxidation and Bio-

Treatment of the Azo Dye Congo Red and Textile Effluent, J. Photochem. 

Photobiol. B, Biol., 200, 111655. 

Sboui, M., Nsib, M.F., Rayes, A., Ochiai, T., Houas, A., 2017, Application of Solar 

Light for Photocatalytic Degradation of Congo Red by a Floating Salicylic 

Acid-Modified TiO2/Palm Trunk Photocatalyst, C. R. Chim., 20(2), 181-189. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



50 
 

Sboui, M., Nsib, M.F., Rayes, A., Swaminathan, M., Houas, A., 2017, TiO2-

PANI/Cork Composite: A New Floating Photocatalyst for the Treatment of 

Organic Pollutants under Sunlight Irradiation, J. Environ. Sci., 60, 3-13. 

Sen, S.K., Raut, S., Bandyopadhyay, P., Raut, S., 2016, Fungal Decolouration and 

Degradation of Azo Dyes: A Review, Fungal Biol. Rev., 30(3), 112-133. 

Shi, W., Yang, W., Li, Q., Gao, S., Shang, P., Shang J.K., 2012, The Synthesis of 

Nitrogen/Sulfur Co-doped TiO2 Nanocrystals with a High Specific Surface 

Area and a High Percentage of {001} Facets and Their Enhanced Visible-

Light Photocatalytic Performance, Nanoscale Res. Lett., 7, 590. 

Sonwani, R.K., Swain, G., Giri, B.S., Singh, R.S., Rai, B.N., 2020, Biodegradation 

of Congo Red Dye in a Moving Bed Biofilm Reactor: Performance 

Evaluation and Kinetic Modeling, Bioresour. Technol., 302, 122811. 

Thomas, M., Naikoo, G.A., Sheikh, M.U.D., Bano, M., Khan, F., 2016, Effective 

Photocatalytic Degradation of Congo Red Dye using 

Alginate/Carboxymethyl Cellulose/TiO2 Nanocomposite Hydrogel under 

Direct Sunlight Irradiation, J. Photochem. Photobiol. A, 327, 33-43. 

Tian, X., Wen, J., Chen, Z., Liu, X., Peng, H., Ji, C., Li, J., Peng, Y., He, H., 2019, 

One-Pot Green Hydrothermal Synthesis and Visible-Light Photocatalytic 

Properties of Cu2O/Cu Hybrid Composites using Egg Albumin as Structure 

Modifier, Solid State Sci., 93, 70-78. 

Tran, V.A., Truong, T.T., Phan, T.A.P., Nguyen, T.N., Huynh, T.V., Agrsti, A., 

Pescetelli, S., Le, T.K., Carlo, A.D., Lund, T., Le, S.-N., Nguyen, P.T., 2017, 

Application of Nitrogen-Doped TiO2 Nano-tubes in Dye-sensitized Solar 

Cells, Appl. Surf. Sci., 399, 515-522. 

Trevisan, V., Olivo, A., Pinna, F., Signoretto, M., Vindigni, F., Cerrato, G., Bianchi, 

C.L., 2014, C-N/TiO2 Photocatalysts: Effect of Co-doping on the Catalytic 

Performance under Visible Light, Appl. Catal. Bl, 160-161, 152-160. 

Ullah, I., Haider, A., Khalid, N., Ali, S., Ahmed, S., Khan, Y., Ahmed, N., Zubair, 

M., 2018, Turning the Band Gap of TiO2 by Tungsten Doping for Efficient 

UV and Visible Photodegradation of Congo Red Dye, Spectrochim. Acta A 

Mol. Biomol. Spectrosc., 204, 150-157. 

Venditti, F., Cuomo, F., Ceglie, A., Avino, P., Russo, M.V., Lopez, F., 2015, 

Visible Light Caffeic Acid Degradation by Carbon-doped Titanium Dioxide, 

Langmuir, 31(36), 24-34. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



51 
 

Voros, J., 2004, The Density and Refractive Index of Adsorbing Protein Layers, 

Biophys. J., 87, 553-561. 

Wafi, A., Szabó-Bárdos, E., Horváth, O., Pósfai, M., Makó, É., Juzsakova, T., 

Fónagy, O., 2020, The Photocatalytic and Antibacterial Performance of 

Nitrogen-Doped TiO2: Surface-Structure Dependence and Silver-Deposition 

Effect, Nanomaterials, 10(11), 2261. 

Wahab,  H.S. and Hadi, H.M., 2017, Visible Light N-TiO2-induced 

Photodegradation of Congo Red: Characterization, Kinetics and Mechanistic 

Study, Int. J. Environ. Sci. Technol., 14, 2135-2148. 

Wang, J., Wang, C.-F., Chen, S., 2012, Amphiphilic Egg-Derived Carbon Dots: 

Rapid Plasma Fabrication, Pyrolysis Process, and Multicolor Printing 

Patterns, Angew. Chem. Int. Ed., 51, 9297-9301. 

Wang, M., Han, J., Hu, Y., Guo, R., 2017, Mesoporous C, N-codoped TiO2 Hybrid 

Shells with Enhanced Visible Light Photocatalytic Performance, RSC Adv., 

7, 15513-15520. 

Wang, W., Xu, D., Cheng, B., Yu, J., Jiang, C., 2017, Hybrid Carbon@TiO2 Hollow 

Spheres with Enhanced Photocatalytic CO2 Reduction Activity, J. Mater. 

Chem. A, 5(10), 5020-5029. 

Wang, W.Y. and Ku, Y., 2007, Effect of Solution pH on the Adsorption and 

Photocatalytic Reaction Behaviors of Dyes using TiO2 and Nafion-Coated 

TiO2, Colloids Surf. A Physicochem. Eng. Asp., 302, 261-268. 

Wang, Y., Chen, Y., Barakat, T., Wang, T., Krief, A., Zeng, Y., Laboureur, M., 

Fusaro, L., Liao, H., Su, B., 2021, Synergistic Effects of Carbon Doping and 

Coating of TiO2 with Exceptional Photocurrent Enhancement for High 

Performance H2 Production from Water Splitting. J. Energy Chem., 56, 141-

151. 

Wu, C., Lin, S., Wu, J., 2012, Effects of Nitrogen Concentration on N-doped 

Anatase TiO2: Density Functional Theory and Hubbard U Analysis, J. Alloys  

Compd.s, 522, 46-50. 

Wu, M., Ge, S., Jiao, C., Yan, Z., Jiang, H., Zhu, Y., Dong, B., Dong, M., Zhanhu, 

G., Improving Electrical, Mechanical, Thermal and Hydrophobic Properties 

of Waterbone Acrylic Resin- Glycidyl Methacrylate (GMA) by Adding 

Multi-walled Carbon Nanotubes, Polymer, 200, 122547. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



52 
 

Xu, J., Dai, W., Li, J., Cao, Y., Li, H., He, H., Fan, K., 2008, Simple Fabrication of 

Thermally Stable Apertured N-doped TiO2 Microtubes as a Highly Efficient 

Photocatalyst under Visible Light Irradiation, Catal. Commun., 9, 146-152. 

Yan, J., Wu, G., Li, L., Yu, A., Sun, X., Guan, N., 2010, Synthesis of Uniform TiO2 

Nanoparticles with Egg Albumen Proteins as Novel Biotemplate, J. Nanosci. 

Nanotechnol., 10, 5767-5775.  

Yang, G., Jiang, Z., Shi, H., Xiao, T., Yan, Z., 2010, Preparation of Highly Visible-

light Active N-doped TiO2 Photocatalyst, J. Mater. Chem., 20, 5301-5309. 

Yang, K., Li, Y., Zheng, H., Luan, X., Li, H., Wang, Y., Du, Q., Sui, K., Li, H., 

Xia, Y., 2019, Adsorption of Congo Red with Hydrothermal Treated Shiitake 

Mushroom, Mater. Res. Express, 7(1), 015103. 

Zhang, H. and Banfield, J.F., 2014, Structure Characteristics and Mechanical and 

Thermodynamic Properties of Nanocrystalline TiO2, Chem. Rev., 114, 9613-

9644. 

Zhang, L., Han, M., Tan, O.K., Tse, M.S., Wang, Y.X., Sze, C.C., 2013, Facile 

Fabrication of Ag/C-TiO2 Nanoparticles with Enhanced Visible Light 

Photocatalytic Activity for Disinfection of Escherichia coli and Enterococcus 

faecalis, J. Mater. Chem. B, 1(4), 564-570. 

Zhang, W., Luo, N., Huang, S., Wu, N.L., Wei, M., 2019, Sulfur-Doped Anatase 

TiO2 as an Anode for High-Performance Sodium-Ion Batteries, ACS Appl. 

Energy Mater., 2(5), 3791-3797. 

Zhang, Z., Sun, W., Wu, P., 2015, Highly Photoluminescent Carbon Dots Derived 

from Egg White: Facile and Green Synthesis, Photoluminescence Properties 

and Multiple Applications, ACS Sustain. Chem. Eng., 3(7), 1412-1418. 

Zhao, H., Pan, F., Li, Y., 2017, A Review on the Effects of TiO2 Surface Point 

Defects on CO2 Photoreduction with H2O, J. Materiomics, 3(1), 17-32.  

Zhou, J., Li, F., Du, C., Liu, J., Wang, Y., Li, W., He, G., He, Q., 2016, 

Photodegradation Performance and Recyclability of a Porous Nitrogen and 

Carbon Co-doped TiO2/Activated Carbon Composite Prepared by an 

Extremely Fast One-Step Microwave Method, RSC Adv., 6, 84457-84463. 

Ziental, D., Czarczynska-Goslinska, B., Mlynarczyk, D.T., Glowacka-Sobotta, A., 

Stanisz, B., Goslinski, T., Sobotta, L., 2020, Titanium Dioxide Nanoparticles: 

Prospects and Applications in Medicine, Nanomaterials, 10(2), 387. 

KO-DOPING ATOM C DAN N DARI PROTEIN PUTIH TELUR AYAM PADA TiO2 UNTUK KATALIS
FOTODEGRADASI ZAT WARNA
KONGO MERAH
DELLA AMALIA, Prof. Dr. Endang Tri Wahyuni
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/


