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ABSTRACT 
In recent decades, the healthcare sector has made significant advances in increasing global reliance 

on antibiotics. It has also raised concerns about the possibility of antibiotics causing environmental 

and biotoxicity problems. Ofloxacin (OFL) is a fluoroquinolone antibiotic used to treat 

gastrointestinal, urinary, respiratory, and skin infections. It has been found in aquatic environments, 

especially in pharmaceutical waste. Due to its high phytotoxicity, it poses an ecological risk to 

aquatic ecosystems and can promote the development of antibiotic-resistant bacteria. To completely 

remove the ofloxacin from the environment, effective methods are needed. Recently, photocatalysis 

has attracted much attention for its potential to effectively, economically, and environmentally 

friendly remove organic pollutants from wastewater. ZnO is known as a potential photocatalyst for 

the degradation of wastewater in the UV region. However, ZnO has limited light absorption within 

the UV region and exhibits fast recombination of electron-hole pairs, which reduces its efficiency. 

To overcome this issue, a g-C3N4/ZnO photocatalyst for organic pollutant degradation in wastewater 

was developed to extend the light absorption towards the visible region. This research aims to 

investigate the photocatalytic performance of g-C3N4/ZnO nanocomposites in the degradation of 

ofloxacin. The composite catalyst of g-C3N4/ZnO was prepared by mixing g-C3N4 and ZnO. The 

prepared catalysts were characterized for material properties investigation. As a result of the 

composite photocatalyst combining ZnO and g-C3N4, the degradation of ofloxacin is 11.5 times 

higher than pristine ZnO and double times higher than pristine g-C3N4. 

 
Keywords: photocatalysis, degradation, ofloxacin, g-C3N4/ZnO 

 
1. INTRODUCTION 

The increasing use of pharmaceuticals in recent years has attracted researchers' attention due to their 

harmful impacts on the environment. They have been identified as the most common organic 

pollutants found in wastewater from various sources, such as hospitals, households, industries, and 

agricultural waste. Antibiotics contribute to a large proportion of the numerous pharmaceutical 

products consumed due to their widespread use in veterinary and human medicine for the treatment 

or prevention of bacterial diseases (Gupta et al., 2023; Meng et al., 2023). Ofloxacin (OFL) is a 

quinolone antibiotic known as an antibacterial agent used for the treatment of bacterial infections in 

body parts including the skin, kidney, soft tissue, respiratory tract, and urine tract. OFL is a 

mailto:norfadilah6231@uitm.edu.my
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third-generation fluoroquinolone antibiotic and cannot be completely metabolized by the human 

body, in which 20-80% of the undigested agent is excreted in pharmacologically active form. It has 

been reported that low concentrations of OFL can accumulate in water for prolonged periods. The 

fluoroquinolones that are present in wastewater can lead to the proliferation of drug-resistant 

bacteria through induction and selection. It can be harmful to human health and can potentially 

reduce the ability of the human immune system to fight those bacteria strains (Cai et al., 2023; 

Cipagauta-Díaz et al., 2022). 

Various methods have been extensively explored for the removal of OFL such as adsorption, 

biodegradation, chlorination, precipitation and coagulation (Ding et al., 2023). However, most of the 

methods are unable to remove the organic pollutant completely and effectively. In recent years, 

photocatalysis has attracted attention for antibiotic degradation due to its high efficiency, excellent 

stability, and eco-friendliness compared to the conventional methods. Photocatalysis is an Advanced 

Oxidation Process (AOPs) which involves the degradation of pollutants in wastewater to eliminate 

the contaminants species by employing the production of radicals through a redox reaction. The 

radicals will degrade the pollutants and transform products into their mineral constituents or less 

toxic compounds. 

ZnO is a metal oxide semiconductor that has good electron transfer ability, exhibits 

photostability and can generate holes for strong oxidation. Despite its numerous advantages, ZnO 

has certain limitations of poor photocatalytic response to visible light due to having a wide band gap 

(3.37 eV) and fast recombination of photogenerated electron-hole pairs. Graphitic carbon nitride (g-

C3N4) is the most stable allotrope of carbon nitrides at ambient temperature and has received a lot of 

attention in recent years. The g-C3N4 is a metal-free n-type semiconductor polymer with a two-

dimensional structure like graphite. In the visible spectral range, g-C3N4 has a band gap of 2.7 eV, 

corresponding to an optical wavelength of 460 nm, making it an excellent photocatalyst. In addition 

to being safe and non-toxic, g-C3N4 is highly stable and has a strong reduction ability, as well as 

being light active. In this study, the evaluation of the photocatalytic performance of g-C3N4/ZnO 

was investigated and it was found that the performance of the composite g-C3N4/ZnO is higher than 

pristine. 

 
2. METHODOLOGY 

The synthesis method for the preparation of ZnO catalyst is the sol-gel method which involves the 

dissolution of the starting material, zinc acetate dihydrate, in absolute ethanol. The solution was then 

stirred using a magnetic stirrer for an hour to make sure the solution completely dissolved and 

obtained a homogenous mixture. The ammonium hydroxide was then added to the solution to obtain 

pH 9. The mixture was then dried to obtain the ZnO precursor. The ZnO precursor was then 

annealed at 300°C for 24 hours. The g-C3N4 was prepared using thermal decomposition at 550 °C 

for 3 hours. The preparation of a composite catalyst of g-C3N4/ZnO was done by mixing g-C3N4 and 

then dissolved in deionized water and stirred to obtain a homogenous solution. The mixture solution 

was then filtered and dried in an oven. The dry powder was then ground into a very fine powder to 

obtain the final products, which were ready for characterization. The photocatalytic activity of the 

photocatalyst was evaluated by the determination of OFL degradation at each interval using the UV-

Vis NIR spectrophotometer. The photocatalytic reactor is equipped with a 150-watt LED visible 

lamp as the light source to carry out the photocatalytic activity. 
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3. FINDINGS 

Figure 1 represents the XRD patterns of ZnO, g-C3N4, and composite g-C3N4/ZnO. The phase 

structure was analyzed by the XRD Xpert Highscore Plus software. The XRD pattern of ZnO and g-

C3N4 correspond to the ICDD references which indicate all the samples are pure and have no 

impurities. The XRD pattern of composite materials shows the appearance of ZnO and g-C3N4 

peaks, which indicate the success of the composite materials. 

 

Figure 1 XRD patterns of (a) ZnO (b) g-C3N4 (c) g-C3N4/ZnO 

 
Table 1 shows the values of total pore volume, pore diameter, and specific surface area of the sample 

from the N2 sorption analysis as well as the percent degradation of OFL. 

 

Table 1 Surface characteristics analysis and photocatalytic performance of photocatalysts 

 

Sample Total pore volume 

(cm3g-1) 

Mean pore diameter 

(nm) 

Surface area 

(m2g-1) 

Types of 

pores 
%Degradation 

ZnO 0.009 54.10 7.22 Macroporous 5.5 

g-C3N4 0.005 45.27 4.54 Mesoporous 47.9 
g-C3N4/ZnO 0.010 46.14 8.30 Mesoporous 63.4 

 
4. CONCLUSION 

In this work, the g-C3N4/ZnO photocatalyst was successfully prepared via sol-gel, thermal 

decomposition, and followed by impregnation methods. The photocatalytic performance of OFL is 

11.5 times higher than pristine ZnO and double times higher than pristine g-C3N4. 

 
REFERENCES 
Cai, H., Wang, J., Du, Z., Zhao, Z., Gu, Y., & Guo, Z. (2023). Colloids and Surfaces A : 

Physicochemical and Engineering Aspects Construction of novel ternary MoSe 2 / ZnO / p-BN 

photocatalyst for efficient ofloxacin degradation under visible light. Colloids and Surfaces A: 

Physicochemical and Engineering Aspects, 663(December 2022), 131050. 

https://doi.org/10.1016/j.colsurfa.2023.131050 

Cipagauta-Díaz, S., Estrella-González, A., Navarrete-Magaña, M., & Gómez, R. (2022). N doped 

-TiO2 coupled to BiVO4 with high performance in photodegradation of Ofloxacin antibiotic 

and Rhodamine B dye under visible light. Catalysis Today, 394–396(February 2021), 445–457. 

https://doi.org/10.1016/j.cattod.2021.07.009 

 
 



195 
 

Ding, P., Li, J., Guo, M., Ji, H., Li, P., Liu, W., Tressel, J., Gao, S., Wang, Q., & Chen, S. (2023). 

Visible light-driven degradation of ofloxacin by graphene oxide-supported titania/zirconia 

ternary nanocomposites. Inorganic Chemistry Communications, 155(April), 111001. 

https://doi.org/10.1016/j.inoche.2023.111001 

Gupta, G., Kansal, S. K., Umar, A., & Akbar, S. (2023). Visible-light driven excellent photocatalytic 

degradation of ofloxacin antibiotic using BiFeO3 nanoparticles. Chemosphere, 314(December 

2022), 137611. https://doi.org/10.1016/j.chemosphere.2022.137611 

Meng, X., Wang, Z., Li, K., Liu, Y., Zhao, D., & Fu, Y. (2023). Degradation of ofloxacin by 

lanthanum cerate perovskite activated bisulfite. Environmental Technology and Innovation, 

32(September), 103370. https://doi.org/10.1016/j.eti.2023.103370 




	1.cover.pdf
	Binder1.pdf
	indes2024 extended abstracts front cover.pdf
	indes2024 extended abstracts after cover.pdf
	INDES 2024 COPYRIGHT ISBN 2024.pdf
	INDES 2024_EDITORIAL_TOC_PREFACE.pdf

	INDES 2024 EXTENDED ABSTRACTS FINAL DRAFT.pdf
	INDES 2024 EXTENDED ABSTRACT PG
	5.SL_COMBINED
	5.SL_COMBINED
	SL COMBINED BC
	BSL-0675454_AAUTOMATIC SHRIMP SEED COUNTING DEVICE BASED ON INTERNET OF THINGS (IOT) AND ARTIFICIAL INTELLIGENCE (AI) TO SUPPO
	BSL-2633814_STRATEGIC DIGITAL FORENSICS FRAMEWORK FOR CORRUPTION PREVENTION IN FINANCIAL SECTORS_EDITED.docx
	BSL-3695135_UNVEILING THE CORAL REEF LANDSCAPE.docx
	BSL-4998284_SHUCA ANTI-BACTERIAL TISSUE INNOVATION FROM CASSAVA PEELS_EDITED.docx
	BSL-7147878_RRICE REIMAGINED ENHANCING NUTRITIONAL VALUE AND GLYCEMIC CONTROL THROUGH FORTIFIED PARBOILED RICE_EDITED.docx
	BSL-7637239_SOLAR PANEL FOR INTEGRATED IRRIGATION SYSTEM_EDITED.docx


	1.DC_COMIBINED
	1.DC_COMIBINED
	DC COMBINED BC
	BDC-0152335_TRADCON Blending Batik Heritage with Contemporary Trends to Raise Cultural Awareness Through Fashion
	BDC-2550421_Exploring Culinary Diversity in Yogyakarta and Optimizing Tourism Through Foodiverse Application Techn
	BDC-2633814_SSAMPAHMAS REVOLUTIONIZING WASTE MANAGEMENT WITH SMART SOLUTIONS_EDITED.docx
	BDC-5026160_QUIC POWER ACCESS REVOLUTIONIZING MOBILE CHARGING WITH SMART SOLUTIONS_EDITED.docx
	BDC-5557363_AN ECO-FRIENDLY DESIGN CONCEPT IN URBAN AGRICULTURE FOR CAFÉ CULTIVA_EDITED.docx
	BDC-6803850_C-LANDO LITERACY INNOVATION OF DIGITAL-BASED INDONESIAN CEXPLORATION OF THE ARCHIPELAGO'S HERITAGE_Muhamad Catur G, Rizma D
	BDC-6888363_ UV-SHIELD CAP2CARRY_EDITED.docx
	BDC-8101148_RIVERBANK_Extended_Abstract_Siti_Mariam_Zakirah[1] - Mariam Zakirah
	BDC-9430147_MODULAR DESIGN CONCEPT IN AN URBAN AGRICULTURE PRODUCT FOR PRIMARY SCHOOL STUDENTS VEGO_EDITED.docx


	6.ST_COMBINED
	ST COMBINED BC
	BST-0376337_CIAMIK INDES 2024 FINAL (1) - ANNISA FIDANTA SHAFIR -
	BST-0708778_AUTOMATED ROCKMELON GRADING TECHNOLOGY_EDITED.docx
	BST-1231395_GROUNDWATER POTENTIAL MAPPING ZONE USING FREQUENCY RATIO AND RANDOM FOREST MACHINE LEARNING TECHNIQUE_EDITED.docx
	BST-2095981_VISUALISING STUDENT FINANCES_EDITED.docx
	BST-2217513_SMART CLOTHES DRYING SYSTEM WITH WEATHER FORECASTING PREDICTION_MissThananya_Hazlina - Delinn Haron
	BST-2253943_UTILIZATION OF PALM 
	BST-2318316_APPLICATION OF OVERNIGHT PLACES NEAR UITM_EDITED.docx
	BST-3078577_OPTIMIZING CARBON EMISSION ANALYSIS FOR SUSTAINABLE ENVIRONMENTAL IMPACT_EDITED.docx
	BST-3446976_SWITCHLINK SMART IOT PLUG CONTROL AND MONITORING SYSTEM_NASRAAN SHAH - Nasraan Shah
	BST-3879069_TechTrackerRNAqPCR_SitiRohaliza - Siti Rohaliza Alitar
	BST-3887320_Celltrix Pro - Bioengineered Scaffold Kit for Successful MSC Differentiation
	BST-4019027_TTURNING WASTE TO 
	BST-4045673_POWERING THE FUTURE 
	BST-4295278_MOBILE APPLICATION OF PERAK i-CARE_EDITED.docx
	BST-5324538_GEMAH (Gerak Modal Usaha)_Saddam Murtadho Mansyur - SADDAM MURTADHO MANSYUR -
	BST-8826141_SSTABILIZATION OF SOIL USING KENAF FIBRE AND EMPTY FRUIT BUNCH(EFB) IN INCREASING COMPACTION CHARACTERISTICS_EDITED.docx
	BST-8941732_INVESTIGATION OF CHARRING RATE FOR SOLID MALAYSIAN TIMBER IN 2-D STANDARD FIRE EXPOSURE USING
	BST-9332385_TUNGSTEN TELLURITE DOPED GLASS AS RADIATION SHIELDING MATERIAL_EDITED.docx
	BST-17983036_PENANG_S PEDESTRIAN WAYFINDING AND BIKING_EDITED.docx
	BST-63321608_KANDARKRAZE MOBILE APPLICATION_EDITED.docx


	4.SE_COMBINED
	4.SE_COMBINED
	SE COMBINED BC
	BSE-1561691_FIX “JOFIL” Johar Leaf Extract Lotion as Antifungal_Dwiqi Ibnu Khoirin (1) - 024_DWIQI IBNU KHOIRIN_akt -
	BSE-3193466_“THE POTENTIAL OF KELOR LEAF (MORINGA OLEIFERA) SCRUB AS A NATURAL ALTERNATIVE FOR SKINCARE_EDITED.docx
	BSE-3393716_BARBERODA INNOVATING GROOMING EXPERIENCES WITH MOBILE CONVENIENCE_EDITED.docx
	BSE-4025892_EESSENTIAL OIL FROM CARICA SEEDS_EDITED.docx
	BSE-4993518_Crowdfunding Framework for Waqf Property Optimisation of Waqf Institution
	BSE-5083839_KNOWLEDGE SHARING MODEL FOR PERFORMANCE IMPROVEMENT OF OUTSOURCED FACILITIES MANAGEMENT
	CSE-3292750_THE APPLICATION OF GENOGRAM IN FAMILY COUNSELLING  A CASE STUDY siti nor fatimah.docx (1)


	2.ED_COMBINED
	2.ED_COMBINED
	ED COMBINED BC
	BED-5284042_THE RISE OF NATIONALISM_EDITED.docx
	BED-5993426_LeTTRaN Kit Mathematics Tool Innovation For The Rational Numbers Topic
	BED-6439820_UNITAX_1EDITED.DOC.docx
	CED-3312397(2)_Solar Adventure_Adam - Amir Hakim
	CED-3312397_Journey to Jannah_Aimy Najla - Amir Hakim
	CED-4325155_SPREAD _ FARINI BT AHMAD FADIL - Farini
	CED-5520740_P.E.S CARD _SOLVING HOTS ESSAY WRITING PROBLEMS IN HISTORY SUBJECT - JUWAIDAH BINTI ABU NAIM KPM-Guru.docx


	3.ASA-6673578_MODEL FIQH IBADAH MASYARAKAT ISLAM ORANG ASLI DI NEGERI PERAK_ PAIZ HASSAN - paiz Hassan.docx






