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Introduction

The Advanced Environmental Laboratories are the latest
addition to the Water and Waste Laboratories group
which composed of three laboratories. Laboratory for
Advanced Environmental Studies hosts two research
instruments for University Research Facility in Chemical
and Environmental Analysis in the area of
Metagenomics and Isotope Analysis. Advanced
Environmental Microbiology Laboratory provide the
necessary facilities for genomic sample preparations
and also support biosafety level [I microbiology test
environment. Bioenergy Research Laboratory is
dedicated to the development of biofuel and nano-
catalytic research.
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Major Equipment List

> 3rd Generation Deoxyribonucleic Acid Sequencer
> High Resolution Multicollector Inductively Coupled Plasma
Mass Spectrometer

Pilot Scale Bio-fuel Manufacturing Plant
VITROCELL Exposure System

Thermal-Press Processor

PCR Thermal Cyclers

Surface Tension Analyzer

Gel Documentation System

Anaerobic Chamber

Automated DNA Size Fragment Selector
Real-Time PCR

Bioanalyzer

NanoDrop Spectrophotometer

Lab-scale Anannox Reactors

Grinder

Hybridiser

> Water Baths

VVVVVVVVYVYVYVYVYVYV
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Major Equipment List

>
>
>
>
>
>
>
>
>
>
>
>
>
>

High Performance Bioinformatics Supercomputer Cluster
Elemental Analyzer
Raman Spectrometer
Electronic Desiccators
Centrifuges

Vibration Mixers

CO2 Incubator
Microbiological Incubators
Drying Ovens

Digital Microscopes
Freezers

Rotary Evaporators
Ultrasonic Baths

Vacuum Ovens

Opening Minds * Shaping the Future « Biil 2 # « & 5t K



3rd Generation Deoxyribonucleic Acid

Sequencer

The new Sequel System is based
on the Single Molecule, Real-
Time (SMRT) technology and
delivers about 7X more reads
with - 1  million  zero-mode
waveguides (ZMWSs) per SMRT
Cell. The Sequel System is ideal
for projects that require high-
quality whole genome de novo
assemblies.  This  innovative
sequencing  system  features
automated reagent and SMRT
Cell handling and an integrated
software suite.

High Resolution MC-ICP-MS

The  Neptune Plus  system
combines field-proven technology
with the latest innovations in
amplifier technology. This powerful
double-focusing mass
spectrometer, with high mass
resolution, variable multicollectors,
and multi ion counting capability,
offers ground-breaking sensitivity,
high dynamic ranges, unsurpassed
linearity, and robust stability for
high-precision isotope ratio
measurements.

WA
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¥

Surface Zeta Potential Cell

Along with ZS90 Zetasizer
Nano, the Surface Zeta Potential
Cell kit has the ability to
measure zeta potential and
electrophoretic mobility  of
material surface using Laser
Doppler  Microelectrophoresis.
The apparent tracer mobility is
measured at a number of
different distances from the
sample surface.

Opening Minds * Shaping the Future « Biil 2 # « & 5t K
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Main Equipment

VITROCELL Exposure Systems have been specifically
designed with scientists so that the direct exposure of cell
cultures to airborne substances such as gases, complex
mixtures, nanoparticles and fibers can be optimally
researched at the air/liquid interface.

The Automated Exposure Station facilitates the research of
mammalian cell cultures in direct exposure to airborne
substances. The system authentically simulates the conditions
of human physiological exposure.

AUTOMATED EXPOSURE

STATION

Opening Minds * Shaping the Future » Bl B 4 - St A& &R
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Academic Staff

Prof. Li, Xiang-Dong (Z[q]3E)

Ko Jan Ming Professor in Sustainable Urban
Development, Chair Professor of Environmental
Science and Technology, Dean of Faculty of
Construction and Environment, Director of Research

Institute for Sustainable Urban Development

Email: cexdli@polyu.edu.hk

Homepage: http://www.polyu.edu.hk/cee/~xiangdong/

Dr. Leu, Shao-Yuan, Ben (Z=4E7T)

Associate Professor

Email: shao-yuan.leu@polyu.edu.hk

Homepage: http://www.polyu.edu.hk/cee/~syleu

Prof. Poon, Chi-Sun (B&4)
Michael Anson Professor in Civil Engineering,
Chair Professor of Sustainable Construction
Materials, Head of Department of Civil and

Environmental Engineering

Email: cecspoon@polyu.edu.hk

Homepage: _https://www.cecspoon.com

Dr. Jiang, Yi (#3%%)

Associate Professor
Email: yi-cee.jiang@polyu.edu.hk

Homepage: http://www.jiang-yi.net/
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Academic Staff

Dr. Jin, Ling (&)

Assistant Professor

Dr. Sun Xiaohao

R Research Assistant Professor
Email: ling.jin@polyu.edu.hk

Email: xiaohao.sun@polyu.edu.hk

Homepage: Curriculum Vitae
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Academic Users

Prof. Teng, Jin-Guang (B&##5%)

President

Prof. Chung, Kwok-Fai (SEE#)

Professor

Chair Professor of Structural Engineering, Ko )
g g Email: cekchung@polyu.edu.hk

Jan Ming Professor in Sustainable Structures Homepage: http://www.polyu.edu.hk/cee/~cekchung

and Materials

Email: jg.teng@polyu.edu.hk

Homepage: Curriculum Vitae

Prof. Ni, Y.Q. ({fR—&)

Yim, Mak, Kwok & Chung Professor in Smart

Prof. Yin, Jian-Hua (B ZE)

Chair Professor of Soil Mechanics

Structures, Chair Professor of Smart Structures Email: jian-hua.yin@polyu.edu.hk

and Rail Transit Director of National Rail Transit Homepage: http:/mww.polyu.edu.hk/cee/~cejhyin

Electrification and Automation Engineering
Technology Research Center (Hong Kong
Branch)

Email: ceygni@polyu.edu.hk

Homepage: https://www.polyu.edu.hk/cee/~yqgni
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Academic Users

Prof. Leng, Zhen (A E)

Professor, Associate Director of Research Centre for

Prof. Wang, Y.H. (£F4L)

Professor . .
Resources Engineering towards Carbon

NeutralityEmail: zhen.leng@polyu.edu.hk

Email: ceyhwang@polyu.edu.hk

Homepage: http://www.polyu.edu.hk/cee/~zhenleng

Homepage: http://www.polyu.edu.hk/cee/~ceyhwang

Prof. Yin Zhen-Yu (F#R=F)

Professor

Email: zhenyu.yin@polyu.edu.hk

Homepage: https://zhenyuyin.wixsite.com/polyu
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Research Spotlight

Air Pollu nd Human Health
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borne Transmission of Antibiotic Resistance

Introduction

Each year, more than 4 million people die early
because of outdoor air pollution. The main culprits
are airborne fine particulate matter (PM, ;).

Death rates per 100,000 people per yg m- PM,; © Lessthan 1 @ 1-199 ® 2 or more

> 160
3
H <
b . | Poor health care in Nigeria
H increases fatalities.
£ 140 N
.
.
.
120 Nepal
.
e
. .
100 . High concentrations
Ay s and mixed sources of
w . particulates in India
£ . cause high ceath rates.
3 Moo, ookl |
3 8 -~ .
2
3 oty §
% 1)
FC) China )
Death rates in Qatar
0% are low for such high
3 —
M Estirak pollution levels.
40
> 20 Pollution is low
1 overall in the
$ United States but
2 1 spikes in cities. Nature 2019, 570, 437-439
S 0
0 20 40 60 80 100 120 140 160
Less polluted More polluted

Average PM, , poliution level!

PM, ; is a complex chemical-microbial mixture.
Mass concentrations give only a rough guide to its
toxicity in a particular place. Reducing the toxicity-
driving components is more important than
reducing its bulk concentration.

Perficle size & assaciated components.

T 1090 pm

Source-shaped
particle size
distribution

Size range of
chemical &
microbial
components

4 —I Natl. Sci. Rev.

001 2017, 4, 593-610

Featured progress

< Differential toxic potencies of city-specific
PM, ¢ at equal mass concentrations
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N
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Environ. Sci.
Technol. 2019, 53,
5, 2881-2891

. Contribution of trace metals
'and PAHs to intracellular
| : .. | reactive oxidation stress
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¢ Health risk-oriented source apportionment of
PM, .-associated trace metals

v
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Mass concentration-based source apportionment
does not inform adequate mitigation of health risks.
A paradigm shift to health-oriented source
apportionment is required for cost-effective
management of air quality and public health.

Introduction + Contributions of extracellular (transformation,

Antibiotic resistance poses an emerging challenge transduction) and intracellular ~(conjugation)

to public health. Airborne transmission is one of the fractions to inhalation exposure to airborne ARGs
environmental dissemination pathways of antibiotic o0

T T T T T T e+z
resistance genes (ARGs), and airborne fine = \ B B
particulate matter (PM,;) as an important ARG g 80 1l | —
carrier has critical implications for human exposure. 3 W L &
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Nat. Rev. Microbiol. 2015, 3, 310-317 .
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Featured Findings
+ Spatiotemporal  variations of bacteria and
associated-ARGs in PM, ; from Chlna

Seasonal dynamics of inhalable bacteria
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Association of metagenome-resolved ARGs with MGEs
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« Antibiotic susceptibility/resistance test of bacterial
isolates from PM, 5
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Environ. Sci. Technol. Lett. 2018, 5, 74-79
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Geographical fingerprints of ARG profiles Environ. Sci. Technol. 2019, 53, 963-972
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Research Spotlight

Trace metal contamination of urban soils Whole Plant Cell Wall Analysis
fl"O m a N ew TOW n | n H on g K on g Smart Greening — global warming arising from the increase of greenhouse gases emission has been
a significant scientific and political issue in affecting the sustainable development of modern cities.

Industrial Activities Perspective O b] eCtive S Urban greening (e.g., rain garden or green wall) plays an critical role alleviating this problem, as plant
=~ ) g= 3 2 , has the potential to sequent carbon from atmosphere and can serve as a feedstock of urban
This study aims to (1) Provide a background biorefinery. Plant cell wall analysis is a useful tool to make better use of those benefits.
information about heavy metal contamination in

urban soils and street dust in Kwai Chung; (2) Develop
a soil contamination distribution map to seek for the
poIIu|lion hotspots; (3) Assess the pollution pattern of
urban soils through the comparison between
different land uses and analysis of soil profile; and (4)
Propose suitable remediation measures.

Zralescariia pattils; Camulliajopanica;  _Ginkys biake Linn. Plant Cell Wall Analysis — plant
. . 3 s« | biomass is a sustainable source of many
chemicals. To take out those chemicals
f for downstream process it is essential to
understand in details the physiochemical
properties of the plant cell wall. Figures
at the left shows a most basic example
for the microscopic morphology of the
transverse section and outer surface of

—————— the stem samples from grass, shrub, and
o i tree, respectively. It can be seen that the
o - (1) i - parenchyma cells predominate the inner
1300 2 :
* Roadside and Industrial area (SP1 > 2) * Industrial areas (1 <SPl < 133) k3 [ region of the plant cell in herbs (.|eft),
-> Proximity to the major roads * Historical industrial emission B, with some vascular bu"qlesv while the
-> Medium or high traffic volumes ->Industrial manufacturing BL plant cells arrangement in shrub are
* Automotive emission ->Poor wind movement i more close fo free cells.
* Wear and tear of vehicularcomponent  » Some active industrial activities B ’
and tyres ->Recyding and metal manufacturing g wo Chemistry of the Lignocellulosic Biomass — plant cell wall is a complex
g o structure of three types of building-block chemicals, i.e., lignin,

hemicellulose, and cellulose. In order to understand the chemical
composition of the plant cell, our laboratory is equipped with a High
Performance Liquid Chromatography (HPLC) with a refractive Index (RI)
detector, which can determine the carbohydrates contents in the plant cell

N . [ - wall. The gel permeation chromatography can measure the molecular
55 . ~ . (2) Pb weight of the fragments and chemicals withdrawn from the plant cell wall or

3.2 Soil profile analysis 268

Ferchend <4 Fr— pesrars

- 2 . = 0

other compounds from biorefinery or oil refinery.

- s g B e o

pH: ->Neutral or alkaline soil (6.59 — 7.56) TOC: ->High organic matter in topsoil

Uproseise | THEmOcheml (e, Eacpmatc aeme Enzyme-Substrate Interaction — with the
->Metal leachability is pH dependence ->Strong binding affinity of heavy metals - 2 instruments, analytical tools and reagents we
->Mobility of metal decreases ->Formation of insoluble complexes =® | can obtain information of changing properties of
Road dust the substrates during bio-decomposition (in
nature) and/or bioconversion processes (in a
Traffic loadd (AADT) | Cu (mgke) | Pb(meke) | Zn(meke) biorefinery). A fundamental question we would
High 371 155 2420 like to resolve is of the complex interactions
Medium 549 189 2970 among the substrates, enzyme complex (to
Low 267 111 2430 S ¥ break down the plant cell wall into sugars), and
7% : different reaction by-products generated from
e atat coniete Cu: Industrial district; Pb: Widespread contamination; P g

the plant cell wall. New engineering processes
can be developed to improve the efficiency of
’ bioconversion with those knowledge.

Zn: Major roads and industrial areas
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Research Spotlight

Green Fermentation Process from Waste Feedstock to High Value

Chemicals Escherichia coli Removal in Bioretention System

Glycerol is a low value by-product in bio-diesel Motivation

production. The production ratio of glycerol to bio-
diesel is 1:10. PolyU developed a novel anaerobic
undefined mixed culture fermentation process to
produce high value chemicals from glycerol and
volatile fatty acids in waste water. In the
fermentation process, glycerol provide electron to
convert fafty acids into n-Caproic acid, which is a
basic industrial chemical widely used in artificial

« Promotion of Blue-Green Infrastructure for Sustainable Urban Drainage Systems in New
Development Areas (NDAs);

- Bioretention system as an at-source, passive stormwater treatment facility;

» Provision of sustainable water supply by reclaiming water for non-potable reuse while reducing
reliance on Dongjiang water.

flavour, medicine, and lubricant manufacturing. Its Ciogat prresi g o it el - B
energy density is 700 times higher than that of gas e B e ity e — L o i
methane, and is 1.2 times that of liquid ethanol. sl et b G Research Interest
That its water solubility (1.1 g/100 mL at 20 G) is Butanal % 292 1450 -2,450 + Developing high-performance bioretention filter media to cater for high rainfall intensity (2400 mm)
low makes it easily recovered by distillation. At the giodisol | 378 3335357 4001500 mbong Koo, ) ] ) ] k )
same time, another high value chemical 1,3- . - iy . . fSr;r:]a:;-:n:vdé;f;::tlon to iron oxide-coated sand (IOCS) and biochars for improving E. coli removal
propanediol is produced, which is used in polymers — (Liguefied) [
manufaclure- Methane 55 - 35.7 T001-23 3500 - 5600
In addition to converting wastes into high value raw AN 13 RS o
matenals, this green fermentation process can also Energy density and market price of selected bio-products
be used to treat wastewater. : ) A
Speaal Features and Advantages e e
" + Avalue-added chemicals production from o
Hydrolysis Acidogenesis -Mothanogenack waste feedstock Key Findings - e
T -: * The anaerobic undefined mixed culture Pristne Blochar (5%) H;50,h H.PO,Modifed Biochar (5% KOH-Modified Blochar (5%)
Sugars Mydrogen | | o system reduces the costs and energy for i Wi i - 1 " ' i
B | rattyacias | <o Z et [l sterilization and aeration % | S - | o | i
Pl ity Lo « Product recovery is simple and cost- 7 [ dus | |Soe l Gus | i
il e 10 0 5 {0 O M 1B S
App"wums 061.!‘2‘:“&“‘“ "WI‘N:‘V”“”KM 051.'68:3086‘0“60 ocmuzu:usw“u
[: T + This green fermentation process can be 10 AMIno-Modifed Biochar (5%) o 1S (10%) 12 —PONDADM Mff‘“ (5% 44 CTABIOCS (10%)
applied to municipal or industrial [ r 0 |]|J ahi | ; o ] !
l wastewater treatment process for resource e gee | f o 1 l | r £ ‘ |
recovery :; L U - !'f i h]k ' o illi, J 7 ! H
+ This process can also solve the by- i L 5 L) e | . (e

Biodiesel products treatment and disposal problem uotuncm:uuntsw osuoun:nuwusa‘osuumz.saoauuu R

Green fermentation process m
RN 2o Opening Minds * Shaping Future « Bih 2




~ ::\ ; 4 2 - 4 C 'E'}i:ul;rT-l..\::\hn-]-gg}\’]ll(l&h—ﬂ-’.h{'l}\].FN(HNI-‘.T{RTN(L
S e ) AN : : . i Eﬁé TARBURIHER

Lab-in-charge and Technical Staff |
Technical Staff

Ms. CHU, Melody
Email: melodymy.chu@polyu.edu.hk
Tel: (852) 2766 6077

Lab-in-Charge

Prof. Li, Xiang-Dong (Z[F3K)

Acting Dean of Faculty of Construction and Environment, Chair

Professor of Environmental Science and Technology, Ko Jan

Ming Professor in Sustainable Urban Development Mr.TAM, Bosco

Email: bosco-yk.tam@polyu.edu.hk
Tel: (852) 2766 6076

Email: cexdli@polyu.edu.hk

Homepage: http://www.polyu.edu.hk/cee/~xiangdong/

Address
Room ZS1113, Block Z, The Hong Kong Polytechnic University

Miss TAM, Kate
Email: ka-ying.tam@polyu.edu.hk
Tel: (852) 2766 6077

Opening Hours

Monday 8:45am — 12:30pm, 1:30pm — 5:45pm

Tuesday to Friday 8:45am — 12:30pm, 1:30pm — 5:30pm
(excluding Saturday, Sunday & public holidays)
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