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No. Supervisor Topic Title Short Description Prerequisites  

1 

Dr. Patrick Sit 
Assistant Professor,  
School of Energy 
and Environment,  
City Univerity of 
Hong Kong 

Computational Study 
and Design of Systems 
for Energy Storage 
and Conversion 

Computational modeling techniques have become powerful tools for 
the study of important scientific and technological problems due to 
the ever-increasing computing power and the development of 
efficient and accurate methodologies. In particular, first-principles 
density-functional simulations have been extensively used to provide 
realistic prediction of material properties and to unravel atomic-scale 
details of reaction mechanisms relevant to energy applications. This 
project focuses on the study of reaction in systems important for 
energy storage and the design of novel materials for applications like 
hydrogen production, carbon dioxide to fuel conversion and lithium-
ion batteries. 

Interested students 
should be perusing a 
degree in Physics, 
Chemistry, Materials 
Science or other related 
disciplines. Knowledge in 
quantum mechanics is 
required. Experience in 
atomistic-scale 
computational modeling 
and density functional 
theory is a plus. 

2 

Dr. Jin Shang 
Assistant Professor,  
School of Energy 
and Environment,  
City Univerity of 
Hong Kong 

Novel Porous MOF 
Materials for NOx 
Capture from Ambient 
Sensitive Sites 

NOx represents a family of compounds composed of nitrogen and 
oxygen in which NO and NO2 are the major components. These gases 
are emitted into the atmosphere mainly due to fossil fuel combustion, 
from power plants, iron and steel industry, petroleum refineries, and 
transportation vehicles [1]. The high concentration of NOx in the 
atmosphere has been posing great concern as it has many negative 
effects, such as causing severe respiratory problems, acid rain, 
photochemical smog, tropospheric ozone, eutrophication etc. [2,3]. 
Thus, control of NOx levels has become important. Stricter norms on 
the NOx emission from transportation vehicles and other major point 
sources have led to the development of different processes for 
reducing emission of NOx which include direct decomposition of NOx, 
Selective Catalytic Reduction (SCR), Selective Non-Catalytic Reduction 
(SNCR), and NOx Storage and Reduction (NSR) [1]. Despite the 
ongoing effort focused on point sources where NOx is at relatively 
high temperature (> 250 ˚C) and concentration (> 1000 ppm), the NOx 

emissions are predicted to increase rapidly post 2020 [4]. Accordingly, 
direct capturing NOx at low temperature and concentration from 
sensitive ambient sites represents an attractive futuristic technology 
for NOx abatement.   
Our research aims to design porous materials capable of adsorbing 
higher amounts of NOx at ambient temperature and pressure 

The student participating 
in the project is required 
to have some experience 
in material synthesis, 
preferably MOF synthesis, 
and evaluation of 
materials for gas sorption. 
In addition, good 
communication, time 
management, and report 
writing skills are highly 
desirable. 



conditions. This will allow for capturing low-concentration NOx at 
ordinary temperature from sensitive environment sites such as 
tunnels and underground carparks. The enriched NOx could be either 
made valuable catalyst products or very efficiently reduced to 
harmless nitrogen and water. There is very few published research 
directed towards NOx adsorption at ambient temperature and 
pressure as of now which makes this research interesting and the 
findings will be pioneering.  
This short-term student project will be specifically focused on high 
surface area novel sulphonic acid functionalized metal-organic 
framework (MOF) material MIL-101 (Cr) ion exchanged with silver, 
copper, and cadmium ions, respectively. Based on our understanding 
we believe the ion exchanged MOF will achieve very high capacity of 
NOx on the basis of Pi backbonding interactions. A systematic in-
depth mechanistic understanding of the results can be published in a 
high impact journal in which the student can be a co-author. 

 


