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Development of nanostructured materials for energy conversion and storage
Andy (Xueliang) Sun
University of Western Ontario, Canada 

There is a growing awareness that nanotechnology will have a profound impact on energy generation, storage, and utilization by 
exploiting the significant differences of energy states and transport in nanostructures and macrostructures. Nanotechnology-

based solutions are being developed for a wide range of energy solutions such as solar cells, hydrogen generation and storage, 
batteries, and fuel cells. Dr. Sun and his group are focusing on synthesis of various low-dimensional nanomaterials to address 
challenges in fuel cells and Li batteries. 

In this talk, Dr. Sun will report their progresses in synthesis and characterization of various nanomaterials including nanotubes, 
nanowires, nanoparticles, nanofilms and their composites as well as how to use these nanomaterials to solve problems in fuel cells, 
Li ion batteries and Li-Air batteries. For example, (i) Dr. Sun will present results of controllable synthesis of graphene and nitrogen-
doped graphene with their nanocomposites and their applications as anode for Li ion batteries, as cathode for Li-Air batteries and 
as Pt support for low temperature for fuel cells. (ii) Dr. Sun will report results of atomic layer deposition (ALD) to fabricate various 
nanomaterials with highly tunable structures and their applications as electrodes for PEM fuel cells and Li ion batteries.
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Nanomaterials in DNA biosensors, layer-by-layer films
Aliasghar Ensafi
Isfahan University of Technology, Iran

The electroactivity of nucleic acids has allowed the development of more sensitive and rapid electrochemical techniques, 
based on the differences in the electrochemical behavior of DNA-targeted molecules and DNA. Therefore, electrochemical 

methods appear to be much more elegant for exploring this interaction mainly due to their reliability, speed, simplicity, and ease 
of monitoring. Designing suitable electrode materials that can provide a foundation for fabricating electrochemical biosensors 
is highly necessary. One method for noncovalently immobilizing biomolecules on nanomaterials is to entrap them in a polymer 
such as polyethyleneimine, Nafion, chitosan, or poly(diallydimethlammonium chloride). The coating polymers not only prevent 
the aggregation of nanomaterials, but also provide abundant positions for functionalization with second biomolecules. Here, we 
introduced a new method to prepare layer-by-layer films using poly(diallydimethlammonium chloride), PDDA, as a dispersant 
of MWCNTs. Positively charged PDDA molecules are easily coated on the negatively charged surface of the MWCNTs by 
electrostatic interaction. The PDDA molecules can combine considerably well with DNA to form DNA films because it is a 
strong linear cationic polyelectrolyte. MWCNTs not only display unique electron transfer properties that induce the conductivity 
of PDDA and improve electron transfer characteristics, but also they increase the amount of PDDA deposited on the electrode 
as well. {MWCNTs-PDDA/DNA}n layer by layer films could be assembled on a pencil graphite electrode, where DNA stood for 
natural double-stranded DNA, and the DNA interaction with the presence of other substances was detected by electrochemical methods.
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