THE H 3 K 3
?va P(gll},:Y"l . PCI\IISN l((")ll\_IJCPlI IVERSITY

HHEM T RS

Water and Waste Laboratories AL,

Eéé TRERB TR R

ZS1101, ZS1102 and ZS1112, Block Z,
Department of Civil and Environmental Engineering,

The Hong Kong Polytechnic University

Opening Minds * Shaping the Future
- BB & - MA AR



. . - . » L% g C |\1| \I\IR()\MI NTAL ENGINEERING
‘ \*&\ . W SO | Y Eg F¥93 TRET Y

Introduction

The Water and Waste Laboratories were established in 1976
with an important commitment to facilitate the application of
research in environmental engineering and sciences to meet the
needs of the industries. The present group of laboratories,
comprising a teaching laboratory, a research Ilaboratory, a
microbiology laboratory, a chemical store, a sample storage cold
room, and an instrument laboratory, are extensively equipped
with advanced measuring and analytical instruments for
complete  physical, chemical and biological sample
characterization.

Water Analysis Laboratory was well known for Prof. W. Chu’s
studies on the photo-degradation mechanisms of persistent
organic pollutants (POPs) as well as the development of
advance treatment process for POPs. The laboratory also hosted
one of the renowned research team in Geo-chemistry in Hong
Kong which was leaded by Prof. XD Li.

Water Analysis Laboratory was also named as a State Key
Laboratory in Marine Pollution under the PolyU and IUE-CAS
Joint Laboratory of Urban Environment and Health.
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Major Equipment List

> Flame Atomic Absorption Spectrophotometer
> UV-Vis Spectrophotometers

> Water Baths and Steam Baths

> COD Digesters

> Dissolved Oxygen Meters

> BOD Incubator

> Liquid and Solid Total Organic Carbon Analyzer
> Total Nitrogen Analyzer

> Color and Turbidity Meters

> Salinity and Conductivity Meters

> pH Meters and Selective lon Analyzers

> Electronic Desiccators

> Jar Test and Filterability Apparatus

> Centrifuges

> Vibration Mixers and Orbital Shakers

> TCLP Rotary Mixers

> Walk-in Cool Store
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Major Equipment List

> Autoclave, CO2 Incubator and Coliform Incubators
Drying Ovens and Muffle Furnaces
Water and Soil Samplers

Field Kits and Field Spectrophotometers
Inverted Microscope

Freezers

Rotary Evaporators

Semi-automatic Solvent Extractor

> Acid Digesters

Optical Microscopes

MicroTox Analyzer

Laboratory Class | & || Water Generator
Perchloric Acid Fume Hoods

Ultrasonic Reactor and Ultrasonic Baths
Photo-Reactors

Vacuum Ovens

> Tube Furnace
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Major Equipment List

> High Pressure Reactors

> Microwave Reactors

> Freeze-Dryers

> Various Desktop and Pilot Scale Reactors

> Fourier-transform infrared spectrometer

> Inductively Coupled Plasma Spectrometers with OES
> Inductively Coupled Plasma Spectrometers with MS
> Gas Chromatography with TCD

> Gas Chromatography with MSD

> Gas Chromatography with FID

> High Performance Liquid Chromatography

> Headspaces sampler
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Inductively Coupled Plasma - Optical Emission Spectrometer

The SpectroBlue ICP-OES has automatic axial and radial plasma observation that
eliminates the EIE (Easily lonizable Elements) effect. It provides accurate
determination of alkali / earth alkali elements in a complex alkali / earth alkali matrix
and is ideal for such environmental applications as analyzing sodium, potassium, or
calcium in wastewater or soil matrices.

Gas Chromatograph System with MSD

The Agilent 7890B is a state-of-the-art gas chromatograph with advanced electronic
pneumatic control (EPC) modules and high performance GC oven temperature
control. Each EPC unit is optimized for its intended use with a specific inlet and
detector option. The GC system is coupled with a 5977B MSD to provide high
sensitivity for trace analysis of volatile organic compounds in environmental samples.
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Total Organic Carbon Analyzer

The TOC-L analyzer adopts the 680°C combustion catalytic oxidation method to
determine the total carbon contents of samples. In addition, the combustion catalytic
oxidation method makes it possible to efficiently oxidize not only easily-decomposed,
low-molecular-weight organic compounds, but also hard-to-decompose insoluble and
macromolecular organic compounds.

High Performance lon Chromatography

The HPIC system performs all typical ion chromatography (IC) separations
using conductivity or amperometric detection modes.
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Inductively Coupled Plasma

Mass Spectrometer
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The 7700x is configured for routine analysis of high matrix
samples. With its high-temperature plasma (low oxides),
matrix tolerant interface, and 9 orders dynamic range, the
7700x provides the analytical performance for routine as well
as research applications. Many of the features expected of the
highest specification ICP-MS systems are standard on the
7700x, making it suitable for most challenging analytical tasks.
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Dr. Leu, Shao-Yuan, Ben (=457T)

Associate Professor

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

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

Prof. Li, Xiang-Dong (ZX[4]3)

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/
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Prof. Poon, Chi-Sun ((E&4)

Michael Anson Professor in Civil Engineering,
Chair Professor of Sustainable Construction
Materials, Head of Department of Civil and
Environmental Engineering Materials and Head

Email: cecspoon@polyu.edu.hk

Homepage: https://www.cecspoon.com

Dr. Jiang, Yi (#%%)

Associate Professor
Email: yi-cee.jiang@polyu.edu.hk
Homepage: http://www.jiang-yi.net/
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Dr. Jin, Ling (&%)
Assistant Professor

Email: ling.jin@polyu.edu.hk

Homepage: Curriculum Vitae

Dr Liu, Tao

Assistant Professor

Email: tao-cee.liu@polyu.edu.hk
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Dr. Zhang, Shipeng

Assistant Professor

Email: shipeng.zhang@polyu.edu.hk

Dr. Sun, Xiaohao

Research Assistant Professor

Email: xiaohao.sun@polyu.edu.hk
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Prof. Teng, Jin-Guang (f&875%)

President

Prof. Chung, Kwok-Fai ($&[}#%)

Professor

Chair Professor of Structural Engineering, Ko 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. Yin, Jian-Hua (E%7E%E)

Chair Professor of Soil Mechanics

Prof. Ni, Y.Q. ({(f—%&

Yim, Mak, Kwok & Chung Professor in Smart Structures,
Email: jian-hua.yin@polyu.edu.hk Chair Professor of Smart Structures and Rail Transit Director

Homepage: http://www.polyu.edu.hk/cee/~cejhyin of National Rail Transit 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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Prof. Wang, Y.H. (F-F4L)

Professor

Email: ceyhwang@polyu.edu.hk

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

Prof. Leng, Zhen (4 E)
Professor, Associate Director of Research Centre for
Resources Engineering towards Carbon

NeutralityEmail: zhen.leng@polyu.edu.hk

Homepage: hitp://www.polyu.edu.hk/cee/~zhenleng
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Prof. Tao Yu

Professor

Email: tao-cee.yu@polyu.edu.hk

Homepage: https://www.polyu.edu.hk/cee/~yutao/

Prof. Yin, Zhen-Yu (F#FF)

Professor

Email: zhenyu.yin@polyu.edu.hk

Homepage: https://zhenyuyin.wixsite.com/polyu
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Dr. Shen Peiliang

Research Assistant Professor

Email: peiliang.shen@polyu.edu.hk

Mr. Lin, Hoi-Yung ($£/8E8)
Instructor

Email: cehylin@polyu.edu.hk

Homepage: Curriculum Vitae
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Dr. Elvis Wu Pei-chen

Research Assistant Professor

Email: elvis.wu@polyu.edu.hk
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Research Spotlight

Environmentally friendly paving block that can keep the air
clean

More than 300 tonnes of glass wastes and thousands of
fonnes of construchion material are generated daily in Hong
Kong and are disposed to the landfill sites which are faking up
much of HK’s precious fandfif resources. Eco-biock is an
environmentally fendly construction material which is made e
by a patented technology developed by PolyU. It effectively L Pl
uses recycled glass and construction waste as major N Lefh)
constituents in the production of concrete blocks to remove air 1
pollutants, such as nitrogen oxides (NOx). It not only reduces SurExce lisor

the disposal of wasfe, but also conserves the use of natural E::[:LT«L:\;“.M.
resources, such as niver sand. v '

Base luyer
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NOx Removal Process

Sunlight -~

NOx Remowval Process.

Special Features and Advantages

= Air pollutant removal capability

Able to replace the natural substances by recycled materials

a5

= *Green” application

= Eguivalent to conventional blocks in all performance
reguirements

= that has been fulfiled HKSAR's civil engineering work
standards

* Has superiority over conventional blocks in terms of water

absorption, hardness and aesthefic values

Applications
Paving in:

= Pedestrian Areas
= Vehicular Areas

Awards

= Notable Mention, ECO-Products Award 2006, Hong Kong
(2006)

» Merit Award, Green Building Award, Hong Kong (2006)

* Gold Award - The &th Intemational Exhibition of Inventions
(2008)

» Best Invention Award from Macac Foundation (2008)

Its physical life-span is comparable to the conventional blocks
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Photodegradation of Sulfamethoxazole
with a Recyclable Catalyst

Suff; h le (SMX) is a sy ic antimicrobial used for the prevention
and the treatment of infections, as well a5 feed additives to promote growth of
food animals. Owing to its low biodegradability, SMX can persist in the
emnvironment for & long @me and thus was categorized as a persistent
antibiotic. SMX has been detected frequently in many municipal
treatment plant efuents and surface water in many countries. wsually at
levels of ng/L. Due to its various potential risks, the degradation of SMX is a
critical issue in the water treatment.

The prwmcam;;s_mﬂ by heterojunction of commercial CoFe 0

with P25. The phase of magnetic photocatalysts CoFe.0 Ti0; was
characterized by the X-ray diftaction technique.

A considerable enhancement by the combined use of the UV radiation with Tmullmuﬂlnrauim .
the catalyst was observed at 100% and 50% removal of SMX and TOC, Fig. 2 Diegracion of bslamahauasibe (ML) and rnduction of
respactively, in 5 hours. The resction was accelerated when the catalyst was TOC Esevismart’ Conilon [SM, = 100 (M, aitadyr dows
introduced. The reacton rate constant of using UW/CoFe,0,Ti0, (070 1) e e L i

was four times of that using sole UV (0.18 k). Judging from the TOC decay
curves, the fraction of TOC/SMX femoval {i.e. TOC remaval perunrt of ShX

robe in the remaval of TOC than that of direct photolysis.

Recycle of the catalyst

The photocatalyst was proved to be easily separsted and recycled, and the
photocatalytic activity of the recycled catalyst remained intact afier extensive
reuses, which suggests the CoFe.Q0y T, is a stable and highly efficient

% o 0o tram
catalyst with good potential in real applications. mmﬁmwm

Fig & (#) Degradalion sfcency of mopded ostaies @) " '
Doy vate: cormiand of phobegradaiion urdes recydes

cutalysis. Exparimantal Condtion: [SHE) = 0005 mid, Catanyst
doaagest T 3 fwahve 36070 LIV (@i wam armeoyel
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Research Spotlight

Valorization of Pre-Consumer Food Waste into

A Holistic Approach
Hydroxymethylfurfural

Project Title:

A Holistic Approach to a Sustainable Eco-
Flood Channel Design for Yuen Long Nullah
Current enginesring approsches  attempt 1o incorporate
knowiedge from eco-hydraulics and fluvial geomonphology to
produce designs that are in balance with natural processes as
well 35 sustainable in the long term. However, ecological
rehabilitston  reguires more  spatiotemporal - physical
heterogeneity in the fotic system to tagger fioral and faunal
diversity; on the other hand, flood protection demands
controllability and predictability in stormwater removal. The
main purpose of this project is to wse a heolistic approach
which indudes ecological and physicat and
numencal modeling methods to develop a mear-natural and
seff-sustainable lotic system design i order to establish and
restore river comdors with nch biodiversity as well as o mest
the flood control requirement.

Since 2014, ecological assessment surveys have been
conducted in 20 sites in Yuen Long including natural streams
and concrete channels sections. One of the purposes is to
record the existing ecological condition (e.g. hydraulics, water
guality, and the diversity and abundance of rparan
vegetation, birds, benthic macmoinvertebrate and diatoms),
which are important basefine information for future reference.

y
Y

Motivation

+ Over 3,600 tonnes of food waste disposed every day in Hong Kong r
+ Mon-sustainable landfilling at the bottom of waste management hisrarchy |
+ New treatment options needed Fo increase the capacity of the local

recycling industry

Research Interest
+ Develop novel thermo-chemical valonization technology as a new food waste treatment option
« Convert pre-consumer food waste to a value-added chemical, mrdmxyrnemylfurfural (HMF)

Y ke

Map of 20 samping sies
(natural stream sites: A1-10 ; concrete channe! sttes: D1-10)
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to a Sustainable Eco-

Flood Channel Design for Yuen Long Nullah

Preliminary Results

Ecological assessment surveys were conductad two times a
year to represent the dry and the wet seasons. The collected
water zamples were analyzed in the Water amd Waste
Teaching Laboratory for parameters listed in Table1. From the
resufts in 2014-2015, it was noticed that although in general
the concrete channel sections suffer mare from ecclogical
degradation, some sites that are connected to good quality
upsiream (e.g. D8-D10) seem to support @ vanety of fiving
organisms, such as dragonflies, fishes and birds. Also, over
the period, these sites show evidence that the biota can
mecover after disturbances such as flooding and droughis,
which is essential 1o make rehabilitation projects successful.

[Seen® %
Field cbsarvation

prms
LﬂﬂeEﬂfEt[bE‘ﬂaﬂﬁ Chinese Greemwing (right)
S T =

Macroinverisbrate sample photos:
Dragenfiy nymph (lefi) and freshwater shrimp (night)

Average | A-sites | D-sites Awerage A-sites | D-sites
DO[mglL) | 7.64 | 500 | TumbidityNTU} | 807 | 8.86
pH 7.28 | 7.38 | Conductivity{usicn) | 180.8 | 5350
TS(mgiL} 157 | 3360 TSS{mglL) 2033 | 2785
NH-NimgL}| 172 | 488 SO mglL) 203 | 147
NO,-N(mg/L)| D08 | 282 S*(mg/L) 002 | 008
NG, ~N[mg/L)| 1.18 | 3.38 FO,HmglL) 257 | 440

Table 1. Water quality average resufts (2014-2015)
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Lab-in-Charge

Dr. Leu, Shao-Yuan, Ben (=457T)

Associate Professor

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

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

Address
Room ZS1102, Block Z, The Hong Kong Polytechnic University

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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Technical Staff

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

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

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