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INTRODUCTION

Rapid urbanization, industrialization, and climate change are increasing
global concerns regarding water pollution (1). In this context, elevated
manganese concentrations in water pose a significant technical and
environmental problem. Long-term exposure can also have adverse
health consequences. Modern adsorption materials based on expensive or
synthetic adsorbents are efficient but often costly and environmentally
harmful, making industrial byproduct-based geopolymers a promising
sustainable alternative (1).

OBJECTIVES

The current study aims to evaluate biofunctionalized magnetite-bentonite-
based geopolymer composites synthesized in the presence of tangerine
peel extract as a new, low-cost, and potentially alternative adsorbent for
removing manganese ions from groundwater with high manganese ion
content, in the Novi Sad area, Republic of Serbia. The composite's
characteristics were analyzed using scanning electron microscopy (SEM)
with energy-dispersive X-ray spectroscopy (EDS), Fourier transform
infrared spectroscopy (FTIR), and X-ray diffraction (XRD). Textural
characteristics were examined using the BET/BJH method.

RESULTS AND DISCUSSION

v FTIR confirmed characteristic vibrations of geopolymer gel
and magnetite, with bands indicating Fe3:04 formation.
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v XRD identified magnetite peaks and an amorphous N-A-S-H
gel, along with residual crystalline impurities.

up to 3 wt%.

and an average pore diameter of 4.7 nm.

CONCLUSIONS

Republic of Serbia.

adsorbents for manganese removal is a highly promising approach.

IP Rights Protection

The invention enitteled I

oxidase on Particles of

-l---
Science Fund
of the Republic of Serbia

‘PRISMA

2nd International Conference on Circularity, Sustainability and Resilience in Water, Wastewater and

Manganese Removal Using Novel Biofunctionalized Geopoly
Composite: Synthesis, Characterization, and Adsorption Perfol

Svetlana Dogo Mracevic!, Jelena Tanasi¢?, Sanja Pani¢Z, Nenad Grba3, Mirjana Petronijevic¢?, Jelena Ar
Slavica Razic¢! ?

'Faculty of Pharmacy, University of Belgrade, Serbia
2Faculty of Technology Novi Sad, University of Novi Sad, Serbia
3Faculty of Sciences, University of Novi Sad, Serbia

v" EDS indicated the presence of magnetite and elements like Ca, Mg, Na, and K

v’ The specific surface area was 87.8 m?/g, with a pore volume of 0.10 cm3/g

v Synthethized material reduced the manganese ion concentration in water to
below 50 pg/l, meeting the hygienic quality standards for drinking water in the

v These results indicate that converting agro-industrial byproducts into effective
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MATERIALS AND METHODS

A biofunctionalized magnetite-bentonite-based geopoly
was synthesized through a two-step in situ process, wh
formation and composite assembly happened simultaneol
extract water solution. A mixture of Fe(ll) and Fe(lll) sulf
plant extract was sonicated at 80°C until fully dissolved.
synthesized geopolymer was then added, and the mixture
while raising the pH to 10 to precipitate and embed Fe304
within the geopolymer matrix, creating a composite. The co
subsequently washed, dried, and prepared for further analysi

v/ SEM images showed aggregates with
irregular shapes and smooth surfaces,
coated by a secondary phase from the

matrix  or

geopolymer unreacted

particles.
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v The composite material achieved over 97% ,efficiency i
removing manganese ions and reached adsorpti
equilibrium in just 5 minutes.
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