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DOMEZEE / Theme of Research

The main theme of the proposed study is to prepare terpolymer hydrogel (j- CNCs/pNHS) with superior adsorption capacity that will
provide the benefits of removing dye effluents from wastewater. Materials such as activated carbon, polyacrylamide, polysaccharide and
modified alumina have already been studied for removal of dyes from wastewater. Among these, activated carbon showed better
adsorption capacity. However, its widespread use is limited because of its higher production cost, regeneration difficulty and harmful
effects to the environment. The main focus of the proposed research is to overcome these limitations and to develop an adsorbent based
on jute cellulose nanocrystal (j-CNCs) (extracted from jute) and terpolymer to remove organic dyes from wastewater.

@WZE#E / Outline of Research

A very simple method was developed to prepare j-CNCs reinforced polymer hydrogel to remove methylene blue (MB) dye from an
aqueous solution. Hydrogels are outstanding polymer materials with excellent hydrophilicity and permeability properties. Due to their three-
dimensional (3-D) network structure, they have received considerable attention for the removal of organic dyes from wastewater. The
materials used for preparing this terpolymer hydrogel are j-CNCs and a terpolymer that is copolymerized using hydroxyethylacrylamide, 3-
methacryloxypropyltrimethoxy silane and N-isopropylacrylamide. The advantage of terpolymeric hydrogel system is that varying the relative
concentrations of monomers can better control the swelling properties of hydrogel.

O®OMEKE / Results of Research

The functionalization of j-CNCs was performed using organic functional groups. The length (up to 1200 nm) and diameter (up to 90 nm) of
j-CNCs were optimized by SEM. The reaction between j-CNCs and terpolymer was revealed by the increased intensity ratio of -OH band to
C-H band and shifting of a peak for C=0 from 1604 cm-1 to 1608 cm-1 in the FT-IR spectrum of the hydrogel compared to those of the
copolymer. The hydrogel showed a significant swelling at a ratio of 16 g/g in deionized water. In good accordance with the Langmuir
adsorption isotherm, a maximum adsorption value of MB onto the hydrogel was achieved 117.63 mg/g. The hydrogel is a completely
biodegradable material to be utilized for the adsorption of cationic toxic materials from waste effluent.

@45#%DEtE / Further Research Plan

The current outcomes of the research were presented at International Seminar room of Materials Science and Applied Chemistry
Department to consolidate and improve the method. Adsorption kinetics (Pseudo-first-order and pseudo-second-order kinetic model,
Intraparticle diffusion model) for the case of methylene blue adsorption on the prepared hydrogel will be investigated. The future plan is to
initiate industry-academia collaboration and finalize the analysis to publish the overall results in an international journal. Also | will present
the research work in the upcoming International Conference which will be held in Bangladesh on December 19-20 and hope the young
researcher will get valuable information about the research lab facilities of Japan.
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QmEiIEERME / Results of Research
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Q@BPEXREEDFEBRR / Activities of International Student Exchange Program
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