
EMERGEMAT 
9th INTERNATIONAL CONFERENCE 

EMERGING TECHNOLOGIES IN MATERIALS ENGINEERING 

22-23 September 2026, Bucharest, ROMANIA

MIXED METAL OXIDES AS EFFICIENT PHOTOCATALYSTS FOR ORGANIC 

COMPOUNDS REMOVAL FROM AQUEOUS SOLUTIONS

Diana Hanganu1, Lidia Favier2, Amalia Maria Sescu1, Maria Harja1

1 ”Gheorghe Asachi” Technical University of Iasi, Romania, Faculty of Chemical Engineering and Environmental Protection, 73 Prof. D. Mangeron Blvd., 700050, Iasi, Romania 
2 Univ Rennes, École Nationale Supérieure de Chimie de Rennes, CNRS, ISCR-UMR 6226, F-35000 Rennes, France

E-mail: diana.hanganu@student.tuiasi.ro

Photocatalytic reaction
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Samples were taken at 

specific time intervals and 

filtered through a 0.45 μm 

PTFE Millipore syringe filter to 

separate the photocatalyst

Background
• Water pollution with pharmaceutically active 

compounds is nowadays one of the major 

environmental concerns. 

• Clofibric acid is a metabolite of clofibrate, a 

blood cholesterol-lowering drug; ofloxacin is a 

fluoroquinolone antibiotic; metformin is an 

antidiabetic drug. All of them show low 

biological degradation efficiency during 

conventional wastewater treatment.The problem:

• Techniques such as thermal, chemical, or biological treatments have 

significant limitations in degrading organic compounds. 

Advanced Oxidation Processes (AOPs), like 

photocatalysis is considered as an attractive 

technique.

The photocatalytic reactions represent a green, 

relatively cheap, simple, and efficient strategy for 

the advanced degradation of different organic

water pollutants.

Objectives:

➢ To synthesize and characterize Zn/La Mixed Oxides

➢ To evaluate the photoactivity of these samples in degrading and mineralizing 

emerging polutants under UV-A irradiation.

Methodology

Photocatalyst characterization 

and pollutant analysis
• The XRD patterns →  Shimadzu D6000 

device

• SEM images → JEOL JSM 7100 F EDS 

EBSD Oxford microscope 

• Nitrogen adsorption → Nova 2200

• UV–DR spectra → Shimadzu 1700

• Residual CA concentration → Waters 

Acquity UHPLC

• Mineralization → Shimadzu TOC-5000-

Analyzer

Photocatalyst synthesis

Calcination temperature: 400°C, 4 h 

Results and discussion
Photocatalyst characterization

Fig.2 XRD patterns for the samplesFig.1 Nitrogen adsorption isotherms at 77 K Fig. 3 SEM images of the obtained samples

➢The as-synthesized product consisted of a mixture of zinc oxide, lanthanum hydroxide and lanthanum oxide.

➢Upon calcination at 400 °C, the lanthanum hydroxide was transformed into lanthanum oxide, and the outer layer became poorer in lanthanum due to its diffusion inside the 

particles 

➢This transformation brought the diminution of the specific surface two times and a slight decrease in the band gap value.

Photocatalytic activity - Experimental conditions: catalyst = Zn4La400, natural pH, UV-A irradiation 

Fig.4 Effects of the catalyst load on the photodegradation 
of clofibric acid (pollutant concentration 10 mg/L, stirring 
rate 450 rpm, natural solution pH, UV-A irradiation)

Fig. 5 Effect of the initial clofibric concentration on 
the photocatalytic degradation efficiency

Conclusions

▪ Zn/La mixed-oxide photocatalysts were successfully synthesized, characterized and tested for organic pollutant degradation. 

▪ Experimental results demonstrated that photocatalytic performance was highly influenced by catalyst load, initial concentration and the type of organic compound. 

▪ The obtained data also confirmed the good reusability in the reaction of this system.

Pollutant

Removal 
efficiency %

Clofibric acid 97.13 %

Ofloxacin 98.03 %

Metformin 78.2 %

Removal efficiency comparison of three 
pollutants at 10 mg/L in the presence of 

Zn4La400 (500 mg/L) catalyst after 180 min of 
UV-A irradiation.

Fig. 6 Clofibric acid elimination with Zn4La400 during three
consecutive cycles
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