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Removing of Chromium(VI) and Arsenic(V) from

Water Solution Using Modified Lignin Microspheres

A. Tomasevié!", A. Jovanovié®, J. Bosnjakovic’, M. Stevanovié!, J. Rusmirovié?, A.Marinkovi. (1) Institute of Pesticides and Environmental
Protection, Banatska 31b, Belgrade-Zemun, Serbia, (2) Faculty of Technology and Metallurgy, Karnegijeva 4, Belgrade, Serbia, (3) Research
and Development Institute Lola L. T. D., Kneza Viseslava 70a, Belgrade, Serbia (4) Military Technical Institute, Ratka Resanovica 1, Belgrade,
Serbia, “andjelka.tomasevic@pesting.org.rs.

N
h, methaeryl functionalized
il magnetite loading

With the development of the industry and growth of
the population, there is an increasing amount of waste,
which, due to inadequate treatment, pollutes water. The
group of the most dangerous pollutants present in water
includes heavy metals, such as As, Cd, Pb, Ni, Hg, Cr,
etc. [1]. Heavy metal ions are highly toxic and not bio-
degradable, but are prone to accumulation in the body in
certain tissues and organs [2].

In recent years, natural materials, originating from
waste or renewable sources, have been increasingly
used as adsorbents in the removal of heavy metal ions
from water, due to their low cost, high prevalence and
beneficial impact on the environment [3]. Lignin, cellu-
lose and hemicellulose are the main polymers of wood
biomass [4]. Lignin is represented as a by-product in the
paper and pulp industry [5]. Chemical modification of
lignin was performed using acrylate derivatives (L-AC).
Modified lignin microspheres (LMS) were synthesized
by inverse suspension copolymerization using L-AC,
trimethylolpropane triacrylate (TMPTA) and methacryl
functionalized magnetite modified with MEMO silane
or with methacryloyl chloride (MACM1 or MACM2).
The procedure of inverse emulsion-suspension copoly-
merization developed by Popovic et al. [6] was used. In
a summary, disodium laureth sulfosuccinate (surfactant)
was stirred in water solution for 30 min at 80 °C. After-
wards, TMPTA, L-MAC, MACM1 or MACM2 and the
initiator AIBN (1 wt. %) were added, followed by the
mixture of pore-forming solvents (tetradecanol and tol-
uene), stirred for 18 h at the same elevated temperature.

LMS microspheres were characterized by zero
charge point determination, FT-IR and SEM. The ef-
ficiency of pollutants (chromium(VI) and arsenic(V)
ions) removal was analysed in terms of varying the
experimental conditions: the mass of adsorbent, the pH

of solution, the temperature of reaction and the contact
time. The best sorption was observed for the pH be-
tween 5.0 and 7.0. Synthesized bio-adsorbents showed
high efficiency, with capacities of 35.5 and 54.0 mg g'!
for the LMS adsorbents loaded with magnetite modi-
fied using methacyl functionalized silane (LMS-1) or
methacryloyl chloride (LMS-2), respectively, obtained
according to Freundlich isothermal model. Adsorption
kinetics are described according to a pseudo-second
order model. Based on the obtained results, both adsor-
bents showed excellent adsorption abilities.

Thermodynamic parameters, including the Gibbs
free energy (AG®), enthalpy (AH®) and entropy (AS®),
proved that adsorption is viable, spontaneous and en-
dothermic process (LMS-1) and exothermic process
(LMS-2) at temperatures between 25 and 45 °C.

Acknowledgements

This work was supported by the Ministry of Ed-
ucation, Science and Technological Development of
the Republic of Serbia (Contract Nos. 451-03-9/2021-
14/200066; 451-03-9/2021-14/200023; 451-03-9/2021-
14/200135;  213-1/21-08-03-2021;  451-03-9/2021-
14/200325 and 451-03-9/2021-14/200214).

References

[1]1 Y. Ge, L. Qin, Z. Li, Materials and Design 95
(2016) 141-147.

[2] A.E. Burakov, E. V. Galunin, I. V. Burakova,
A.E. Kucherova, S. Agarwal, A.G. Tkachev, V.K. Gup-
ta, Ecotoxicology and Environmental Safety 148 (2018)
702-712.

31 Y. Ge, Z. Li, ACS Sustainable Chemistry Engi-
neering 6 (2018) 7181-7192.

[4] G. Gellerstedt, Industrial Crops and Products 77
(2015) 845-854.

[5] A. Duval, M. Lawoko, Reactive and Functional
Polymers 85 (2014) 78-96.

[6] A. Popovic, J. Rusmirovic, Z. Velickovic, Z. Ra-
dovanovic, M. Ristic, V. Pavlovic, A. Marinkovic, In-
ternational Journal of Biological Macromolecules, 156
(2020) 1160-1173.

115



	EMEC21 Book of Abstracts (1) 1
	EMEC21 Book of Abstracts (1) 4
	EMEC21 Book of Abstracts (1) 5
	EMEC21 Book of Abstracts (1) 11
	EMEC21 Book of Abstracts (1) 12
	EMEC21 Book of Abstracts (1) 116

