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Removing of Chrominum(\VI) and Arsenic(V) from
Water Solution Using Modified Lignin Microspheres

A Tomatmac®’, 4 Jovamonic’, J. Bobyakovid®, M Sevanovic’, J. Busmingvic?, 4 Mirinkondc!. (1) Inctioune of Pesticider aond Emanonmial
Protection, Bowaska 315 Belprade Zevum, Serbia (1) Facuy of Technolegy and Metallvgy, Evmesiiewr 4, Belgrade, Serbia, (3) Research
g Dervelopmeny Iumuse Loia L. T D, Eneza Filesimva 70a Beigrade, Serbia () Mifwry Technical Fonnme, Ravke Resamovica 1, Beigrad,

With the development of the mdustry and growth of
the population, there 15 an mereasmy amount of waste,
which, due to madequate treatment, pollutes water The
group of the most dangerous pollotants present in water
inchades heavy metals, such as As, Cd, Po, M, Hg, Cr,
ete. [1]). Heavy metal 1ons are highly toxie and not bio-
degradable, but are prone to accunmlaton in the body in
oertain tissues and organs [2].

In recent vears, natwral matenals, ongnating from
waste or renewzble sources, have been increasingly
used as adsorbents m the removal of heavy metal 10ms
from water, due to their low cost, high prevalence and
beneficial mpact on the enviromment [3]. Lignm cellu-
loze and hemicellulose are the mam polymers of wood
biomass [4). Ligmn 15 represented as a by-product 1n the
paper and pulp mdustry [3]. Chemueal modicatnon of
Lipmin was performed using acrylate devivatives (L-AC),
Modified hgmin mucrospheres (LAS) were synthesized
by imverse suspension copolvmenzation using L-AC,
tnmethylolpropane tnacrylate (TRPTA) and methacryl
functionalized magnette modifed with MEMO =ilane
or with methacrvlov] chlonde (MACKM] or RMACKY).
The procedure of mmverse emulsion-suspension copoly-
menzaton developed by Popowic et al [6] was used. In
2 summary, disedmm laureth sul fosucemate (sufactant)
was stirred in water solufion for 30 mum at 80 °C. Afier-
wards, TMPTA T-MAC MACMI or MACKM? and the
imtiator AIBN (1 wt. %) were added, followed by the
muixture of pore-forming zolvents (tetradecanol and tol-
uene), stirred for 18 b at the same elevated temperature.

IMS microspheres were charactenzed by zero
charge point determomation, FT-IE and SEM. The ef-
fictency of pollutants (clrommm(VT) and arseme(V)
ions) removal was amalysed m terms of varving the
expermmental conditions: the mass of adsorbent, the pH

of solution, the temperature of reaction and the contact
time. The best sorpton was observed for the pH be-
tween 3.0 and 7.0. Synthesized bio-adsorbents showed
high efhcency, with capacities of 35.5 and 54.0 mgz z!
for the LI5S adsorbents loaded with magnetite meodi-
fied wsmg methacyl functionalized =zilane (LAS-1) or
methacrvlov] chlonde (LMS-2), respectvely, obtamed
according to Freundhch isothermal model. Ad=orphon
kinefics are desmbed according to a pseudo-second
order model. Based on the obtained results, both adsor-
bents showed excellent adsorption abi]iﬁu
Thermodvnamic parameters, mmcluding the Gibbs
free energy (AG®), enthalpy (AH®) and entropy (AS®),
proved that adserption 15 wiable, spontanecus and en-
dotherrae process (LMS-1) and exothermie process
(LIIS5-2) at temperatures between 25 and 45 °C.
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