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The fight against ozone pollution
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Hong Kong and its neighbouring
districts have long been affected by
serious air pollution characterized by
high concentrations of ozone and other
oxidants. These pollutants are not only
harmful to human health, but also reduce
visibility, change the regional climate and
influence ecosystems. On this front, PolyU
researchers have initiated many projects
and developed a variety of methodologies
to fight against ozone pollution.

Study of photochemical
air pollution

Atmospheric research station at Hok Tsui
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Recently, Prof. Wang Tao of PolyU’s
Department of Civil and Structural
Engineering and his team have been
collaborating with the Institute for

the Environment at the Hong Kong
University of Science and Technology on
the “Study of photochemical air pollution
in Hong Kong”. Supported by the
HKSAR’s Environment and Conservation
Fund, the project is adopting integrated
methodologies including ground-based
and satellite-based measurements

as well as advanced meteorological

and chemical models to measure
atmospheric concentrations of
photochemical oxidants and precursors
at three sites in Hong Kong: Hok Tsui,
Hung Hom and Tung Chung.

The measurement data will be useful in
analysing the formation of photochemical
smog pollution and in assisting the
HKSAR and Guangdong governments in
developing strategies to mitigate pollution
and control air quality in the region.

Research on
tropospheric ozone

pollution and processes

Since 1995, Prof. Wang Tao, Dr Aijun
Ding and Mr Steven C.N. Poon of the
Department of Civil and Structural
Engineering have been conducting

“Research on tropospheric ozone pollution

and processes in China”. The project

is investigating the impact of Asia’s
rapid industrialization and urbanization
on air quality, studying the sources of
emission, chemical transformation and
meteorological transport affecting ozone
and related air pollutants, and providing
scientific support for the development of
pollution control strategies.

Not only has the project contributed

to the advancement of knowledge on
atmospheric chemistry and air pollution,
but it has also aided the HKSAR
government in its formulation of policies to
mitigate photochemical ozone pollution. In
2009, this research won a Natural Science
Award (Second Class) from the Ministry

of Education’s Centre for Science and
Technology Development.
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Prof. Wang Tao (third from left) and his research
team conduct airborne experiment.
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Atmospheric
halogenated
hydrocarbons
in the PRD

With an aim of exploring the source
regions and atmospheric transport of
halogenated hydrocarbon emissions in

the Pearl River Delta (PRD), Dr Guo Hai,
Assistant Professor of PolyU’s Department
of Civil and Structural Engineering, has
teamed up with Prof. Wang Xinming of

the Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, to conduct
grid sampling at 45 sites simultaneously
and long-term monitoring at three
representative sites in the region.

Funded by the National Natural Science
Foundation of China (NSFC) and the
Research Grants Council (RGC) of

Hong Kong Joint Research Scheme,

this research will investigate the
spatiotemporal patterns of atmospheric
halocarbons and explore their variation
trends in comparison with historical

data. Based on the field measurement
results, the project will be able to locate
hot spots of halocarbon emission in the
region, make source apportionments of
halocarbons and estimate the amount of
halocarbon emissions. In the long run, the
field measurements will aid in the provision
of air quality assessment tools specific to
Hong Kong and southern China.
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The equipment used to measure
meteorological parameters (top)
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The canister used for halocarbon
sampling (middle)
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Dr Guo Hai (second from right) and his
research team (bottom)
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An innovative and economical way
to produce multi-walled
carbon nanotubes
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The discovery of multi-walled carbon
nanotubes (CNTs) opened the door
to many useful applications, but they
cost around HK$1 million per tonne
to produce. Scientists around the
world have thus been exploring
ways to economically produce
multi-walled CNTs.

At PolyU’s Institute of Textiles and
Clothing, Assistant Professor Dr Shang
Songmin, Chair Professor of Textile
Technology and Head Prof. Tao Xiao-
ming, and ex-Postdoctoral Fellow Dr
Yang Xiaoming have developed a novel
method of synthesizing multi-walled
CNTs at a very low cost with polymer
nanotubes as the carbon precursor.

As the polymers used are abundant and
the required equipment is simple and easy
to operate, this is the most economical
method of producing multi-walled CNTs
with high yield. The method is also safe
because no dangerous raw materials or
by-products are used in or generated by
the process, making it viable for industry
applications relating to nanotechnology,
electronics, optics and material science.
This discovery won a Gold Medal and a
Special Prize at the Brussels Innova 2009.

Dr Shang Songmin (right) and
Dr Yang Xiaoming
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Portable biosensor quickly
detects bacteria
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A portable, high-speed and easy-
to-operate biosensor developed by

Drs Yang Mo and Leung Hang-mei,
Assistant Professors at the Department
of Health Technology and Informatics,
can perform food screening in a mere 30
minutes with good accuracy.

Using nanotechnology, this revolutionary
sensor comprises a small disposable
membrane with millions of nanopores.
Harmful micro-organisms, such as
Escherichia coli and Staphylococcus
aureus, block the nanopores and
generate a change in electrical

signal. After the biosensor analyses

the impedance spectrum of the nano
membrane, the concentration level of the
pathogen can be identified.

Conventional laboratory tests to detect
food contamination usually require
one or two days to yield results. Using
this simple device, food tests can be
conducted by non-skilled personnel
on the spot. This will allow timely food
screening and surveillance, offering
much convenience to government
regulation bodies, food manufacturing
industries, supermarkets and
restaurants alike. This groundbreaking
invention won a Gold Medal at the
Brussels Innova 2009.

Dr Yang Mo
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Disposable testing membrane with
nanopores
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Multi-antenna GPS technology
enhances structure monitoring
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Led by Chair Professor of Geomatics
and Head of the Department of Land
Surveying and Geo-Informatics (LSGI)
Prof. Ding Xiao-li, an interdisciplinary
research team including Visiting Chair
Professor of Land Surveying Prof.
Chen Yong-qi, Research Assistant

Mr Yang Wen-tao of LSGI and Prof.
Yin Jian-hua of the Department of
Civil and Structural Engineering,

has developed multi-antenna global
positioning system (GPS) technology
to monitor the deformations and
irregularities of landslides and mega-
structures. The team has worked
with researchers in the Chinese
mainland and Australia to develop
the new technology.

Applying special GPS data
management and processing
algorithms, hardware and software to
enable one GPS receiver to work with
multiple antennae, this technology
has made possible the close
monitoring of deformations at all
points equipped with the antennae.
This Multi-Antenna GPS Structure
Monitoring System can be applied

to landslide monitoring and warning,
tracking mega-structure (e.g. dam
and bridge) deformations and the
measurement of ground subsidence.

As compared to standard GPS
systems, the overall cost of this
system is significantly reduced but
the capacity in monitoring structural
deformations and irregularities is
greatly enhanced. This innovative
technology won a Silver Medal at the
Brussels Innova 2009.

Prof. Ding Xiao-Ii
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Tourist Satisfaction Index assesses
the tourism competitiveness of HK
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Prof. Song Haiyan (pictured), Chair
Professor of Tourism and Associate
Director of the School of Hotel and
Tourism Management, has developed
the PolyU Tourist Satisfaction Index
(TSI) to evaluate the satisfaction level of
inbound tourists to Hong Kong.

Based on interviews with 3,000
respondents from different countries and
regions, satisfaction indices of the six
tourism-related sectors for each of the
seven important regional source markets
for Hong Kong have been produced.
The six service sectors included hotels,
restaurants, transportation, paid
attractions, retail shops and immigration
services. The seven source markets are:
the Americas, Australia, New Zealand
and the Pacific, Europe, Africa and

the Middle East, Japan and Korea, the
Chinese mainland, South and Southeast
Asia, and Taiwan and Macau.

The Index is based on a sophisticated
model and vigorous research framework
that captures the multiple dimensions
of tourist satisfaction. The framework

is able to produce tourist satisfaction
indices for individual service sectors

as well as for the destination as a
whole. The PolyU TSI will be updated
annually to monitor the dynamics of a
destination’s competitiveness over time
through estimating individual indices on
a regular basis.

The first PolyU TSI study showed

that tourists from North America have
the highest satisfaction level with a
score of 78.43 out of 100. Among

the six tourism-related sectors, the
transportation sector received the
highest tourist satisfaction index score
of 77.79. The overall PolyU TSI stood at
72.65, indicating that inbound tourists
are generally satisfied with the services
of Hong Kong’s tourism sectors during
the year of 2009.

The Index not only provides a
benchmark of local indices against those
of other destinations, but also supplies
authorities concerned and industry
personnel with much needed information
for decision making and planning.

SR

TR R MR 5 TR BB B R i 3K AR BEHUR R
BlREREBEHE (M) MBELH—F
[BEAREMEEE] 25 FEHA
RENHERE -

REREHERBR=TLRATAE
REMEBORPREOER - HHHE
B AT B R M B IR B 58 ik
EBTEMBERE - RABEITER
EEE EERR XA KES
% BEAEE  LAREABERS o LA
TERREMBAE N RN @A
BMAATFE0E BN - sEMAPE
BANGE PERM HENRE
T AR AEFIRP -

ERBERERTNRIMPFIEERM
BE URBEEMREENZHEER
B o AR R A LA B8 B IR R 1T E R
FIRE MBI - WRMARER MK
ERWEEH - [BAKREWSEE
BEFEHN  UEHEEBEMNTERSE
BEERTZMEE - UHFEEAKER
M T D 2 B

B [BREZMEEE] MRREE
T REBLEENKREREERS UW—EF
Dt EBDAT8.435 o AR B 4E
BITEDR  REHEIBFAOMEERX
& BTT790  [BAKREMERE
NBETHD BT2.650  BR_TETNF
FRAREEHEBREERRENREEE

BEHE °

ZEEBTERBRRET —EKEMRE
EHENAMIEE - A REMKER /M
EHERALER MAEERBAHMERMER
ALTREAREREMTBNEM - &



Research & Innovation &I RHF

Research reveals lifestyle
of middle-class families
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The Asian Lifestyle Design Research

Lab (ALDL) of the School of Design (SD)
has conducted a two-year long study

on the lifestyles of middle-class families

in the Chinese mainland, covering city
dwelling, food, communication, leisure
and clothing. Led by Mr Benny Leong,
Assistant Professor of SD and ALDL
person-in-charge, researchers conducted
200 household visits in 10 major cities and
captured snapshots through photos, case
studies and literature reviews, giving birth
to the world’s first image database of the
lifestyle of middle-class Chinese families.

With respect to city dwelling, the

study found that Shanghai residents
valued privacy and that bedrooms in
their apartments tend to be far apart,
whereas Chengdu residents are green
conscious with more plants in their
homes. Residents in Guangzhou consider
an “in-house garden” a must-have in an
ideal urban dwelling, and quite a number
of apartments in Zhengzhou feature a
balcony-like sunroom.

The researchers also assessed the
subjects’ communication needs by
exploring their preferences for mobile
phone features. Those from Shanghai,
many of them professional migrants,
demanded Global Positioning System
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(GPS)-integrated services to facilitate
driving. Respondents from Zhengzhou
favoured electronic cash functions,
whereas Tianjin people considered the
information-screening feature important
in filtering deceitful SMS messages. In
Guangzhou, where safety is a concern,
the respondents preferred alarm and
torch functions.

In gathering the research data, PolyU
teamed up with 10 top design schools on
the Chinese mainland to form the Lifestyle
Design Research Network of China. The
massive amount of visual and textual

data collected will help designers and
industries to explore upcoming trends
and create innovative and sustainable
products and services for regional/
national and Asian lifestyles.
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Sample mobile phone design according
to the research findings
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