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Abstract

Background and Objectives: Cationic dye malachite green is one of the most important toxic
compounds in industrial wastewater. Typically, physicochemical or biological methods are used to
water treatment and wastewater containing high concentrations of malachite green. In the present
study nanocomposite hydrogels based on carrageenan and sodium alginate in the presence of sodium
montmorillonite as Nano clay were synthesized and then used to study the absorption of malachite
green from aqueous samples.

Methods: Acrylamide was used as a monomer, methylene base acrylamide as an organic cross linker
and potassium sulfate as an initiator. The adsorption of cationic dye malachite green by the
nanocomposite hydrogels was investigated. The structures of nanocomposite hydrogels were
investigated by (FTIR, XRD and SEM) techniques. The effect analytical parameters such as pH,
contact time for the removal of dye material by synthesized nanocomposite hydrogels were
investigated and optimal conditions were obtained.

Finding: According to the results, synthesized nanocomposite hydrogels are sensitive to pH and
changes in the amount of carrageenan and sodium alginate. Equilibrium absorption time is 3 hours.
The absorption isotherm with Langmuir model and absorption kinetics was more suitable for pseudo-
second order kinetic models.

Discussion & Conclusion: The rate of removal of malachite green dye increases with increasing
amount of Nano clay in the acidic medium. Finally, it can be concluded that the bio-polymer mixture
of carrageenan and sodium alginate in the presence of sodium montmorillonite nanoclay is a suitable
absorbent to remove the malachite green dye from aqueous solutions.

Keywords: Removal of cationic malachite green dye, Carrageenan, Alginate sodium,
Montmorillonite, Biopolymer
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Figure 1-Chemical structure of Cationic dye
malachite green
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Table 1- Kinetic parameters of removal 30 ppm Malachite green by nanocomposites according to

pseudo-first-order and pseudo-second-order kinetics; 0.05 g nanocomposites by varying MMt
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CarAlg/MMLt0.5 | «/-y.y | \5/-5vY </ATAY fee¥a Y. vEay -/239Y v
CarAlg/MMLO.75 | -/-vas | Yo/vY-Y 12005 [ OA YA -/2340 v
CarAlg/MMLt1.0 | -/-YVY | YY/YVAY NI 42 ofe ¥ Yo vsay -/294) Ve

ol lade S 4 Qi el ¥l Ly 0ed o0 0b ) i

cho sy sleesS oad eldl ol Jds &5 s

A3lgn o CondVle S951S ;L S jgmalS il

Cadi¥lo B ylmo pw Jolai lo) o juil cwy
ICX PN ol 1y oley s g ‘_,’JaLxs‘ i laae ¥ Jgus
L Coomlal Jig,mee wda cod )b oS amo oo olid b

ik adsl slagley po 5wl il Ciz loy il



Ohsen g (558

QA olo s (AP 0 losls (e ) Lo (65909550 g pole

\Al

o SVl (SgilS ST, ¥ pPM 5o (NA-MON +/Y8) (5255 sladio yuds b wder Sosiomw polio =Y Jgu
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Table 3- Adsorption isotherm parameters by varying pH at 30 ppm malachite green
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MG) '/0 clay./e IV clay-/vo clay clay
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Table 4- Langmuir and Freundlich isotherm model parameters for removal of malachite green at

pH=3
Clay \ Clay:/vo | Clay: | Clay /Yo | Clay Clay » Model
Langmuir
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