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- President and Vice-Chancellor  
Prof. Albert CHAN (陳新滋教授)  
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Prof. Franklin LUK (陸大章教授) 
Prof. Rick WONG (黃偉國教授) 
Mr. Andy LEE (李兆銓先生) 
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Prof. Tao TANG  (湯濤教授) 
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Assistant Professor (1998-2003) 
Associate Professor (2003-2007) 
Professor (2007-2010) 
Chair Professor in Chemistry (2011-present) 
Head of Chemistry Department (2014-present) 

 
 
 

 
 

Career at Hong Kong Baptist University 



 
 

B.Sc. (First Class Hon.)  (The University of Hong Kong) 
Ph.D.  (The University of Hong Kong with Prof. W.-T. 
Wong) 
 

 
 

 
 

Education Profile 



 
 

Postdoctoral Research (Texas A & M University with the 
late Prof. F. A. Cotton) 
Croucher Research Fellow (The University of Cambridge, 
Profs. The Lord Lewis, FRS and Paul R. Raithby) 

 
 

 
 

Postdoctal Experience 



Different stages of development: 
 Early stage (1998-2005): Simple extension of my 

postdoc. and PhD works; not much collaborations  
 Next stage (2005-2011): More focus on cutting-edge 

areas and application-oriented topics such as OLEDs 
and solar cells; extensive local and international 
collaborations; generation of most high-impact papers 
and awards/prizes 

 Current stage and onwards (2011-): Nanotechnology 
and chemical biology; great challenges to me because 
of lack of relevant background as well as support  

My Research Career in HKBU 



Research 
 

Teaching 
 

Services 
 

Roles of Academics 



Put equal emphasis on both teaching and research 
• University teachers should love teaching 
• Only a matter of time management 

 

About me : 



 
 

Croucher Senior Research Fellowship Award 2009 
RSC Chemistry of the Transition Metals Award 2010 
FACS Distinguished Young Chemist Award 2011  
 
 

 
 

Major International and National Awards 



 
 

Ho Leung Ho Lee Foundation Prize for Scientific 
and Technological Innovation 2012 
Japanese Photochemistry Association Lectureship 
Award for Asian and Oceanian Photochemist 
2014 
State Natural Science Award (China) 2013 
 

  
 

 
 

Major International and National Awards 



 
 

State Natural Science Award (China) 2013 
 

 
 



• Energy 
• Environment 

Grand Challenges of the 21st Century 



 The vast majority of the energy generated in the world today is 
from non-renewable sources that damage the environment. 

  Carbon dioxide 
  Depletion of Ozone layer  
  Effects of mining, drilling, etc 
  Toxics 

 

Energy Energy 



Energy Supply and Demand 



• Fossil fuels including 
coal, oil, and natural gas 
provide more than 90% 
of the energy consumed 
in a modern society. 
 

Renewable Energy versus Fossil Fuels 



Coal is mostly carbon.   
Carbon combusts as follows: 
 
   

+ energy 

Coal: The Carbon Rock of Ages 



 Coal is by far the most plentiful 
fossil fuel. 

 
 Coal reserve is not unlimited. 
 
 
 Much coal contains sulfur which when 

combusted produces sulfur dioxide 
(SO2) which contributes to acid rain. 

Coal: The Carbon Rock of Ages 



Heating 
Cooling 
Stirring 
Distillation 
Compression 
Pumping  
Separation 

Energy Requirement 
(electricity) 

Burn fossil  
fuel 

CO2 to 
atmosphere 

 
GLOBAL 

WARMING 
 



 
   To develop alternatives for 

energy generation 
(photovoltaics, fuel cells, bio-
based fuels, etc.) 

 

Energy 



New Technology for a Bright Future 
• Chemistry will definitely continue to make important 

contribution to the global energy problem. Innovative 
design of new molecular materials is very useful in 
energy-generating (solar cells) and energy-saving 
(OLEDs) applications.  



Organic/Organometallic and Materials Chemistry 

(Metal)-organic 
polymers 

 

Functional 
Molecules 

 

Organometallic 
phosphors 

 

Chemistry 
 Materials 

Science 
 

Physics 

Interdisciplinary Research  

Electronics 

Research Strategies 



Worldwide collaborations are important 



 
Photovoltaic Cells (Solar Cells):  
Electricity from Light (Sunlight) 
 
Organic Light-Emitting Diodes (OLEDs):  
Light from electricity 
 

Energy Interconversion 



Get and Save Energy with Advanced Materials 



Solar energy: renewable, environmentally friendly, abundant and 
free (clean energy for the 21st century) 
  

Why Solar Energy ? 



First generation 
- based on crystalline silicon 
Commercial sales of these  started in the 
70’s 

Second generation 
-thin film semiconductors, silicon 
and non-silicon.  
Commercial sales of these started in 
the mid 80’s 

First and Second Generation Solar Cells Technology 



Applications 



Photo: Sandia National 
Laboratory 

Albuquerque, New Mexico  

Photo: NREL 

Photovoltaic for Lighting 



Flexible photovoltaic diodes 

Silicon solar cell (left) and plastic film solar cell (right)  

Why Organic Solar Cells ? 



• Advantages 
– Low cost (high efficiency-to-cost ratio) 
– Large area 
– Flexible substrates and devices 
– Improved coverage of solar spectrum 
 

• Disadvantages 
– Low efficiency 
– Inferior stability compared to inorganic materials 

 

Organic Solar Cells (有機太陽能電池) 



Schematic representation of flexible  
and easy produce organic materials  

Polymer photovoltaic cells with 
flexible substrate 

噴墨打印 
卷對卷印刷 



W.-Y. Wong et al., Nature Materials, 2007, 6, 521.  
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Polymer Solar Cells 

http://www.nature.com/nmat/
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W.-Y. Wong et al., Energy Environ. Sci., 2014, 7, 2276 

Improvement of Open-Circuit Voltage and Photovoltaic Properties of 2D-
Conjugated Polymers by Alkylthio Substitution  



Bulk Heterojunction Solar Cells  
(異質結太陽能電池) 



• Grätzel cell, 
reported in 1991 
 

 
 

Dye-Sensitized Solar Cells (DSSCs) 
(染料敏化太陽能電池) 



Absorption spectra of (a) ZnP and PT-C6 
in THF solution and (b) ZnP, PT-C6 and 
ZnP + PT-C6 on TiO2 films (ca. 3 μm). 

W.-Y. Wong et al., J. Mater. 
Chem. A, 2013, 1, 11553.  

Co-sensitization of PT-C6 with porphyrin dye 



Photovoltaic Performance 
Table 1. Duration and sequence of dye uptaking, Jsc, Voc, fill factor (FF) and PCE (η) and 
electrochemical parameters of device 1 to 9. The TiO2 films for all the anodes consist of 12 
μm transparent layer and 6 μm scattering TiO2 layer. The photovoltaic performance was 
measured under simulated AM 1.5G illumination (power 100 mW cm-2).  



Lighting accounts for 19% of all Electrical Energy Used World-wide 

Energy is as important to modern society as food and water  



• Incandescent light is still responsible 
for about 40% of all the lighting. 
 

• Its power efficiency is 12-17 lm/W. 
 

• Solid state light source can easily be 4-
5 times higher in efficiency. 
 

• For OLED, laboratory demonstration of 
30-60 lm/W has been achieved. 

Lighting 



• In HK, the highest energy consumer 
is Air-Conditioning. 
 

• The next highest is Lighting. 
 

• This is especially true in 
commercial buildings. 
 

• This trend is expected to permeate 
and propagate into the Mainland. 

The Green Connection 



OLED Lighting for Energy Saving 



• self-emitting property, high luminous efficiency, full 
color capability, wide viewing angle 
 
 
 

• low power consumption (energy-efficient)  
 

• low weight, potentially large-area colour displays and 
flexibility  

OLEDs (有機發光二極管) 





OLED Performance 



Samsung 
Gear S 
Watch 

Wearable Electronics 



 
 
 
 
 
Applications:  
    - Flat-panel displays and flexible screens   
    - Solid state lighting 

 

Organic light-emitting 
diodes (OLEDs) 

Small molecule-based 
OLEDs (SMOLEDs) 

Polymer-based OLEDs 
(PLEDs) 





Orange emitter Blue emitter 

Red emitter Blue emitter 
Green emitter 

WOLEDs as Low-Cost and Energy-Saving Lighting Sources  



WOLEDs versus  
Incandescent / Fluorescent bulbs 

Three colors 

WOLED in Action 



Orange emitter Blue emitter 

Two colors 

WOLEDs 



http://www.youtube.com/watch?v=f8S8tbQMp2k  (Samsung flexible) 

Display 

http://www.youtube.com/watch?v=f8S8tbQMp2k
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Molecular Design 



World-record 
efficiency (2009) 
ηL = 42.9 cd/A 
ηP = 20.3 lm/W 
ηext = 19.1% 

World-record 
efficiency (2011) 
ηL = 60 cd/A 
ηP = 40 lm/W 
ηext = 28.8% 

W.Y. Wong et al., Adv. Mater., 2009, 21, 4181.  
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W.Y. Wong et al., Adv. Mater., 2011, 23, 2976.  

White Polymer Light-Emitting Diodes 



World-record 
efficiency (2012) 
ηL = 70.6 cd/A 
ηP = 47.6 lm/W 
ηext = 26.0% 

W.Y. Wong et al., Adv. Mater., 2012, 24, 1873.  

 
 

White Polymer Light-Emitting Diodes 
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W.-Y. Wong et al., Chem. Asian. J. 2009, 4, 89. 



Periodic Table 
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[Ir(ppy-X)2(acac)] with main group elements: Color tuning is achieved 
by shifting the charge-transfer character from the pyridyl ring to the 

electron-withdrawing main group moiety.  
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EL Spectra for OLEDs at 8 V 

W. Y. Wong et al., Adv. Funct. Mater., 2008, 18, 499.  
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Metallophosphors of platinum with distinct main-group elements 
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Duplicating “sunlight” from simple WOLEDs for  
lighting application 



400 500 600 700
0.0

0.2

0.4

0.6

0.8

1.0

 Wavelength  (nm)

EL
 in

te
ns

ity
  (

a.
u.

)

 

 

N

O

Pt
O

O
Pt-O

Ge

N
Pt

O

O
Pt-Ge

EL Spectra of simple WOLEDs at 10 wt-% doping concentration  

W.Y. Wong et al., Chem. Commun., 2009, 3574.  



The white-light quality of our simple single-dopant WOLEDs 

WOLEDs CIE CRI CCT /K 

Sunlight (CIE Standard 
Illuminant D65) 
Incandescent bulb 
Fluorescent, warm white  
WOLED with  
Pt phosphorescent excimer  
Device with Pt-Ge as emitter 
Device with Pt-Ge as emitter 
Device with Pt-O as emitter 
Device with Pt-O as emitter 

(0.313, 0.329) 
 
(0.448, 0.408) 
(0.440, 0.403) 
(0.340, 0.350) 
 
(0.337, 0.369) 
(0.354, 0.360) 
(0.320, 0.340) 
(0.313, 0.339) 

90 
 
90 
72 
75 
 
90 
97 
94 
90 

6500 
 
2854 
2940 
-- 
 
5340 
4719 
6066 
6428 

Better efficiency/color quality/brightness trade-offs for WOLEDs. 



Sunlight Duplicator 



The image of the objects with different perceived colors 
(blue-green-yellow-red) when illuminated under (a) 
WOLEDs and (b) the daylight, showing an excellent true 
color reproduction.  

(a) (b) 



W.Y. Wong et al., Adv. Funct. Mater., 2011, 21, 3785.  

White Organic Light-Emitting Diodes with Evenly Separated Red, Green and 
Blue Colors for Efficiency/Color Rendition Trade-off Optimization 
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EL spectra of the hybrid WOLEDs with (a) 1 and (b) Ir(ppy)3 as emitter. 





Technology Transfer: US patent（Patent no.: US 7,652,136 B2） 



Technology Transfer: US patent（Patent no.: US 2014/0000696 A1） 

HKBU Innovationem Award  



Local Impact in News Reports 
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Cover Highlights 



1 out of 3215 scholars worldwide in 
the list (147 in the field of 

Materials Science) 

Highly Cited Researchers 2014 (高引用科學家) 



Green chemistry:  Not a solution to all 
environmental problems but the most 
fundamental approach to preventing 
pollution. 

 

Research: Development of novel 
materials and fabrication techniques 

 

Education: The ideas of “green 
chemistry” must be incorporated and 
promoted 

Conclusion 
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