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Extended Abstract

Development of new materials for environmental protection represents a prime research area all-over the world, as the
need for clean water is continuously increasing. Among the different methods for decontamination of polluted water,
adsorption represents one of the easier methods to scale-up, with minimum energy consumption or other associated costs.
The present work aims to describe the progress in the development of inorganic materials [1 -3] and organic/inorganic
nanocomposites [4] towards the adsorption of inorganic pollutants, achieved by our group. The developed materials have as
main component the apatitic materials, which were proven to have superior adsorption capacity towards different types of
both organic and inorganic pollutants [4, 5].

In the same time, the materials developed were tested in pilot scale installations, in order to validate the applications of
the materials in real life conditions, which revealed the main draw-back regarding the large-scale application of this type of
materials, respectively the formulation of stable forms to be used in large columns experiments.

Several types of materials were proposed and evaluated for environmental protection applications. The composite
material formed from an organic phase, namely pectin obtained from vegetable wastes, and an inorganic phase formed from
apatitic material of hydroxyapatite type in which calcium has been displaced by magnesium, was evaluated for the adsorption
of heavy metals from aqueous solutions (the results suggesting an amount of adsorbed pollutant/gram of adsorbent (ge) of
more than 500 mg/g for lead adsorption and of more than 350 mg/g for cadmium adsorption, under optimized conditions).
Pure hydroxyapatite was also evaluated for the application in pilot scale installations. In order to use the apatite material in
continuous-flow experiments, it is necessary to condition it in granular form. Several ways of obtaining these granules were
considered, and the use of polyvinyl alcohol as a binder was finally selected, due to its safety in use with regard to human
health and the environment. The experiments performed revealed an amount of adsorbed pollutant/gram of adsorbent (ge)
of more than 30 mg/g for arsenic adsorption.

Acknowledgment: The authors gratefully acknowledge the support obtained through a grant of the Romanian National
Authority for Scientific Research and Innovation, CCCDI-UEFISCDI, project No. PN-111-P2-2.1-PTE-2021-0309, contract
81PTE/2022, within PNCDI Ill. The support provided by the Ministry of Research, Innovation, and Digitization through
Program 1—Development of the national research and development system, Subprogram 1.2—Institutional performance—
Projects to finance excellence in RDI, Contract no. 15PFE/2021, and PN 23.06 Core Program—ChemNewDeal within the
National Plan for Research, Development, and Innovation 2022-2027, project no. PN 23.06.01.01 (AquaMat), are also
gratefully acknowledged..

ICNFA 102-1


mailto:fierascu.radu@icechim.ro
mailto:irina.fierascu@icechim.ro
mailto:anda.baroi@icechim.ro
mailto:roxana.brazdis@icechim.ro
mailto:toma.fistos@icechim.ro
mailto:irina-elena.chican@icechim.ro
mailto:ioana.hosu@icechim.ro

References

[1] I. Fierascu, R.C. Fierascu, R. Somoghi, R.M. lon, A. Moanta, S.M. Avramescu, C.M. Damian and L.M. Ditu, “Tuned
apatitic materials: Synthesis, characterization and potential antimicrobial applications”, Appl Surf Sci, vol. 438, pp. 127-
135, 2018.

[2] G. C. Ispas, R. Manea, R.l. Brazdis, A.M. Baroi, T. Fistos, R.C. Fierascu and M.F. Raduly, “Iron Oxide/Phosphatic
Materials Composites with Potential Applications in Environmental Protection,” Materials, vol. 13, no. 21, p. 5034,
2020

[3] R.I. Brazdis, I. Fierascu, S.M. Avramescu and R.C. Fierascu, “Recent Progress in the Application of Hydroxyapatite for
the Adsorption of Heavy Metals from Water Matrices”, Materials, vol 14, p. 6898, 2021.

[4] R. I Brazdis (Matei), R. C. Fierascu, A. M. Baroi, T. Fistos, I. Fierascu, I.E. Chican and I.S. Hosu, “Organic/inorganic
composite material for the adsorption of heavy metals from aqueous solutions and procedure for obtaining it”, Romanian
patent application A00444, 2023

[5] R.I. Brazdis, R.C. Fierascu, A.M. Baroi, 1. Fierascu and T. Fistos, “Process and adsorbent material for the
adsorption of organic pollutants from aqueous solutions”, Romanian patent application A00123, 2022

ICNFA 102-2



