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OWMEZEE / Theme of Research

The short term research work was entitled as "Synthesis and characterization of selective catalyst for Cr(VI) electro-reduction”

@WEME / Outline of Research

Water contamination by heavy metal (such as chromium (Cr)) is a vital problem in the Asian region. Cr(VI) was considered one of the 17
chemicals posing the greatest threat to human health. So, it is pressing need to develop an efficient and low cost technique to detect
heavy metals at trace level. In this present study, my aim to develop an electrode material that is not only sensitive and selective but also
simple, reliable, low-cost in practical applications for determination of trace level of Cr form water bodies. Recent studies suggest that
nanoparticles provide higher sensitivity and reactivity compared to their bulk counterpart in the electrochemical investigation. So, | am
trying to develop nanoparticles assembled electrode to detect trace level of Cr.

®WMEME / Results of Research

The catalyst fabrication was carried out at four steps (i) preparation of gold nanoparticles (AuNPs). The sizes of AuUNPs was confirmed
using UV-Vis spectroscopy and TEM analysis. (ii) ITO electrode surface was chemically functionalized using an amine derivative coupling
agent APTMS. The role of amine functional group act as an anchor point for AUNPs. The functionalization of ITO surface confirmed using
XPS analysis. (iii) In the third step, AUNPs immobilized onto the polymer matrix by dipping functionalized ITO into the AuNPs collide
solution with variation of immersion time. This result was characterized using XPS and SEM analysis. (iv) Finally, a positive charge
monolayer (4-pyridineethanethiol) has resulted in the accumulation of Cr oxyanion to the electrode surface.

@4#%0OEE /| Further Research Plan

During JASSO fellowship period, | successfully designed the electrocatalyst as well as evaluated the surface property using the facility of
Nagao laboratory and Japan Advanced Institute of Science and Technology. Next, the electrochemical investigation will be carried out
from my affiliated university in Bangladesh. | anticipate that this electrocatalyst will be applicable for the trace level (ppb level)
determination of Cr(VI) from wastewater. In the near future, | would like to use this electrode assembly to determine other heavy metals or
some other electrochemical applications (such as Methanol and/or carbon monoxide electrooxidation). The collaboration will continue with
the host Professor (Dr. Yuki Nagao) of JAIST.
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DWMEFEE / Theme of Research

ATOYSLTRKPOESEEERLFMICRET HEHEBORFEZT o=, HEMREOBENVY ST TIE, EEHALSR
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Q@WEME / Outline of Research

ATOTSLTIIKFOARMES O LZERILENITRET 5-ODEMEBORKEET o1z, HETODTOS Y FZLUTOEDIH T
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®WMEME / Results of Research

BIEMEEE, N7 O LOBENOERECHREAELEBOMKICEBL. TNEERT 5-ODHFFEFEITL. KXFIZHWT
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@45 #%0O5HE |/ Further Research Plan
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TYALEPEDOXRRB L UVHERMORBICEMTEDLSIBHTLELVNEEZEZ TS,
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Dr. Rashed with Assoc. Prof. Yuki Nagao (Research advisor) Presentation on the lab seminer




