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To ensure better connectivity, please mute your microphone and turn off the
camera. You may communicate with us after the event.

Please share your questions in Q & A icon (right bottom) where we will try to
provide answers where possible in each Segment.

Do identify yourself so we can respond to any unanswered questions
We will be recording this session and reserve the rights to the video

Please complete a Tmin poll survey at end of the session. We will forward the
recording and presentation deck to the respondents
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DISCLAIMER

All information shared is for general information only and does not contain or
convey any legal advice or administrative assistance.

Information shared today is true and accurate as of publication date.

The organisers and speakers reserve all rights in the provided materials

Privacy Notice: We will be recording this Webinar on the online video platform.
It will be shared and kept for as long as it serves a business purpose for the

Association. By attending this Webinar, you are giving your consent to this
recording.
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Advance Ceramic Membrane in Nano
Filtration

Dr Dong Xuecheng, Senior Scientist |
Sustainability & Life Cycle Engineering Group
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Self-Assessment for Sustainability Excellence
in Water Management

Ms Cadence, Research Engineer
Sustainability & Life Cycle Engineering Group
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Hybrid Multiphysics Approach in Wastewater
Treatment

Dr Wu Weiyi, Scientist Il
Sustainability & Life Cycle Engineering Group
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Q & A Segment

Mr Cedric Yon, Head Urban Sustainability
Solutions, A*STAR Enterprise
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Upcoming

03th Jun 2021, 3pm - 4pm
MABR Smart-Product-Solutions (Fluence Corp)

16th Jun 2021, 3pm - 4pm
Sustainable Water Solutions: Efficiency in Waste Water Treatment Technologies (IWA)

25th Jun 2021, 2pm - 3:30pm
Green Discussion between Denmark and Singapore - Moderated Roundtable Discussion (The Royal Danish
Embassy) @ SIWW



https://docs.google.com/forms/d/e/1FAIpQLSe4VsbrstRSbRC1lhgzypSpYWLQNFy4785rGMW9whJAgSNZvw/viewform

Sl RO 1) with SIMTech

y for

'~

enquiry@swa.org.sg

teese:. S5 suia 27t May, 2021 Thursday
el b e 3.00pm to 4.00pm SGT

Thank You n

For further queries on the event, please contact :

Singapore Water Association
T. (65) 65150812
E: enquiry@swa.org.sg
WWW.SwWa.org.sg
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Ceramic Angstrom-Level Separation Membrane

\Elg[e}
Material
Science

For both water and non-aqueous
Regenerate valuable solvent resources
using novel material for water
treatment and solvent separation

No polymeric material

Utilise inorganic and low-carbon material
technology that is compatible with
concentrated solvent and high temperature
process

Applications beyond water industry
Increase organic solvent resource utilisation
and circularity via close-loop continuous
manufacturing via e.g. pervaporation system
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Ceramic Membrane and System Integration Capabilities

e, . Microfiltration Ultrafiltration Nanofiltration Reverso Osmosis
Value proposition: Platform technology of polymgr-free, T e T
regeneratable/renewable membrane, to recover high value 500000 Ou 10005000008 100-10000s ___ <1000o
v e M
solvents from water and solvent waste streams for close- Pordolioot Ramennpdoninadiion et orspn il benipancoS i e
ol emuisions viruses, proteins

@ % @

loop manufacturing waste and resource
Membrane filtration size — from micro to sub-nano (reverse osmosis)

Nano Ceramic Membrane Material Technology
Ultra and nano membrane pore structure

— Ceramic substrate pore size down to 0.5 ym (micro-to-ultra o ‘ ’ i | : Hr
filtration) l i | hhw

— Crystal: Silica, zeolite, silicalite, metal—organic framewaorks it ﬂ
(MOF) g A

— Fabrication process: seeding, growth, interface, continuous layer
Ceramic membrane sub-nano separation enabled by Angstrom-level pore structure

Angstrom Ceramic Membrane Material Technology

Our unique crystal separation layer fabrication technology, also
provides Angstrom-level filtration size comparable to reverse
osmosis polymeric membrane

Crystal design, synthesis, continuous separation layer fabrication (crack-free surface)  Module design and integrated pilot system for solvent-solvent pervaporation process
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GREEN COMPASS

THE EXCELLENCE FRAMEWORK FOR
THE SUSTAINABLE TRANSFORMATION
OF MANUFACTURING

Cadence Hsien
Research Engineer

cadence_hsien@simtech.a-star.edu.sg

Singapore Institute of Manufacturing Technology
(SIMTech), A*STAR

May 2021
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Why the Green Compass?

Businesses need a systematic and standardised way to assess where they are in terms of environmental sustainability,
and determine where and how they can improve. This can be achieved through the Green Compass.

Push: regulations make sustainability a necessity Pull: companies want to follow the sustainability trend

Individual initiatives & plans Holistic Targets +  Started Sustainability Fund to support

(g FairPrice community initiatives to reduce waste
» No plastic bag trials at selected stores

2019 — Carbon Tax

2019 - Singapore’s Year towards Zero Waste PARIS cLiliATE .5‘
2021 - Extended Producer Responsibility AGREEMENT = _
(EPR) for e-waste S Q TEMASEK +  Carbon neutral in 2020

2021 — Mandatory Packaging Reporting Reduce GHG HOLDINGS Half greenhouse gas emissions of
- i . tfolio by 2030
2024 — Mandatory Food Waste Segregation emissions by 36% portfolio by

Natiorial P from 2005 levels by
Envﬁogmenl s 2030 +  Secured green loans from OCBC to
QAQE = k) [J.lg% J;'Q,P'GSEQ,G finance projects building certified green
buildings

Using the Green Compass

While there is growing understanding among businesses of the importance of sustainability, companies do not know how well they are
doing, and they may not know where and how to start. The framework helps companies with:

Assessment Learning Labelling & Reporting Benchmarking

Copyright & Confidential © Singapore Institute of Manufacturing Technology
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Overview of the Green Compass

Taking the value chain and life cycle perspectives, the Green Compass aims to enable businesses and industries to
transition towards an environmentally sustainable and circular economy.

Operations Product Life Cycle Supply Network

Carbon Energy O Water Material & Waste

ITATIVE MEASUREMENTS

QUANTITATIVE

g LEVEL Energy Managementin Water Management Material Managementin Carbon Managementin M EASU R EM ENTS
= Operations in Operations Operations Operations
H Q
B The organisation is involved in
usinesses are < The organisation is involved in setting setting new industry standards  The organisation is involved in setting ~ The organisation is involved in
(5] new industry standards and is known  and is known for innovations  new industry standards and is known  setting new industry standards
5] g try
as Sessed > 5 for innovations related to energy related to water usage for innovations related to material and is known for innovations
e efficiency and/or energy consumption  efficiency, recycling of water,  usage efficiency, recycling of material  related to carbon emissions Absolute
I . . I d o8 reduction. and/or water consumption  and material consumption reduction. reduction. T
qualitatively an Energy
i . g An energy management system is in A water management system is A material and waste management . Afa’h"" oo Wat
u an t i tat i V6| > place to continually and methodically in place to reduce methodically ~system is in place to ang System p"’g'a’“:i"e isin place to ater
q y . = reduce absolute energy consumption and continually absolute water continually reduce absolute material  _ SOTTHETY BN TEHOCICAY Wast
= and/or improve energy efficiency consumption within the consumption and waste generation ~"°9°® 51 ;e cda'a .:1’.'“5"51'0"5 aste
o) within the organisation. organisation. within the organisation. (Geope (;[g'a:"‘saﬁgr:“" D Carbon
< ;
The concept of indirect carbon
. = " .
T o) Ol sim p | em ent e d = B ey The Qreali:%\noqeol water The bre:::ov:/uar;lgl material - e(r:l:sosl;oenaa;?rgHuéep\;:I:;io?;wlasln Tangible
tion i throughout th A P 1
' 3 Of;;‘:i‘;’;‘l‘i")‘s”l;:y%‘:":knmg h‘;t’spm': the organisation, beyond known  done throughou the organisation,  known and indirect emissions [Mprovements Intensity
H H 5 g g hotspots. beyond known hotspots. along the value chain's up- and
alm to achieve = e o e Energy
Carbon emissions based on
. —
. ) . i I are Water
t o ) : Water consumption and effluent  Material consumption and waste ~ Sc0P€ 1 & 2 in GHG protocol :
an g I e = 2 Energy consumption is monitored e ooy are monitored within  generation are monitored within the  ontored within the organisation. Waste
. » within the organisation eYeraar R e Ksz’ ﬁfﬁi"‘f;"ﬁ:féﬁ{fﬁfﬁiﬁ; ;Za(
m p rovements o have been identified. Carbon
|9 Material consumption and waste
N ‘Water consumption and effluent generation are tracked as part of N "
1 Energy consumption is tracked as discharge are tracked as part of  operational costs and compliance. Carbon emissions are rr!onuored
part of operational costs. operational costs. Waste reduction plan is prepared as within the organisation.
part of compliance.

Energy management is not Wz:g;&:;‘:gmf"ﬁ i Material management is not CaLo e St
considered within the organisation. considered within the organisation. considered within the

organisation. organisation.
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Environmental Sustainability Dimensions

The Green Compass Assessment aims to assess businesses and industries across six key dimensions.

Energy Management Water Management Carbon Management
in Operations in Operations in Operations

Material Management

in Operations

Considers all energy-related Considers all water-related || Considers all material and Considers all carbon
B | operational processes within processes within the || waste-related processes || emissions-related operational
=l | the organisation's facilities and organisation's facilities and their || within ~ the  organisation's || pProcesses within the
= their environmental impacts environmental impacts beyond |} facilities and their organisation's facilities and their
@ beyond the organisation's the organisation's boundaries to [§ environmental impacts beyond environmental impacts beyond
ol | boundaries  to  achieve || achieve improvement of || the organisation's boundaries to || the organisation's boundaries to
improvement of energy || water consumption and |[j achieve improvement of || achieve improvement  of
consumption and efficiency efficiency within the || material efficiency within the || carbon emissions reduction
for climate change mitigation organisation. organisation. within ~ and  beyond the
within the organisation. organisation.

Sustainable

Supply
Network

Considers supplier related processes, communication, and the environmental impacts of suppliers, outside the
organisation's boundaries to achieve improved relationships and drive collaborative environmental initiatives between suppliers
and customers, to ensure a supply network with low/ positive environmental impact.

Sustainable
Product Life
Cycle

Considers design and management of sustainable products and services across the product or service life cycle
stages to achieve improvement of the organisation's products/services environmental performance throughout their
life cycle.
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Emphasis of Water Management in Operations

Assessment that focuses on domains which are relevant to driving water management improvement in the organization
and emphasizes progression.

POLICY INFORMATION SYSTEM ACTIVITIES

+ Determine the compliance « Understand the state of
and internal water measurement of water
management policies consumption in the company Determine the technologies

* Knowledge about water _ and project implemented in the
management within the * How water data is company to improve water

processed and used

company management and reduce water

* Understand the targets for « Understand actual water consumption.
water efficiency improvement consumption and breakdown

\ J
|

Determine the state of water management in a company
and collect data about water consumption
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Water Management in Operations
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Water Management in Operations
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Dt from the digeta water monitoring system is manually mm“’“““ﬁm‘“"“ﬁm Mg RN MR |y it oolleoted is automabioally analysed to manage or
a\dysﬁdaﬂuss!mmmmmwnqmnaam consumption &ftuent discharge data 5| sonivol weter comsumpton, meter L and
How is water-related data processed|  Water consumption and trade eSusnt Wter consumption and trade effuent discharge data s mﬁ-dwmm-npnminspms which are targetted for | thefm, fo improvement targes, using arifcial intelligence o big data
S and used? dischargs data s not processediussd. procsssad for the payment of utlity bills recuction mmmmussmnsmsmpmuaam Egasmmﬁywa!rec{ﬁngnpmmms e Wmm’ﬂ”ﬁ;ﬂmnw&wm ansiytics. The crganisation Lses water catafor cr-gaing
recuce water consumption. organisation pr Blislals can colisboration andior RAD) proj RA&D eforts to improve wiater eficiency, with proven resuits
dazmremeemmwm. prov T waterreyching in improving the crganisation's water eficiency.
Activities
At wicker consumption hotspats (machines! faciites/ areasi Within or beyond the arganisation, infiabives are planned and
What water management resources There are basic technologies, knowledge andlor skills related|  processas) as identifed by the organisafion, infiabves are Feciuce water The organization leads the indusiry in water sficiency.
andlor activites are in| The e o e e, | toretiing vaer The e ‘generdion and increase e recyeling beyond thass n level 3. The e
your organisation? ‘consumplion. organison's = m“"'mlm“ e | egansation has embarked on mitaives to reduos waler ‘wastevaer generation. There are industry-standard ‘organisstion has developed best practice knowledge, fechndiogies, | and methods. Reuse and recycling of water & an important
‘consumptan e to e methars, toos andlor skils. Callsboraiive RAD andior procuctisenios pat o the waler supply in the crganisaton,
wastewiater generdtion rediuctions within tre omgan zion nouabons are implemented
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The Green Compass Journey for Companies

The journey help companies assess, target, plan and implement sustainability measures.

Green Compass assessment & planning phase

- @

LEARN & ASSESS

+ Assessment to Identify * Verify collected data * Identify improvement | « Employ technologies
= sustainability by third-party opportunities and targets | piement based  to reduce resource
=8 . Learn about sustainability, accessors * Prioritise areas of onimprovement  consumption
=8 techniques to assess sustainability, * Results of iImprovement roadma » Employ strategies to
7% and data collection assessment will be * Develop sustainability I improve sustainability
% * Collect data and compute KPIs presented in a improvement planand management
sustainability report roadmap I

by accessors.

v Determine company’s state of v’ Increase revenue v Plan for more | v Cost reduction
" sustainability streams by improving sustainable I through
8 v Identify areas for improvement visibility among business improvement in
% (qualitative) customers and v/ Be ready for future | resource use
=8 v Develop capabilities for sustainable partners that value sustainability- | efficiency
o) operations and development sustainability oriented regulations | v Transparency
v Quantify KPIs quantified and review and business I through reporting
L operational efficiencies trends. ;
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The Green Compass Journey for Companies

Organisations assess their sustainability, to learn how they can improve sustainability within the company.
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LEARN & ASSESS

» Assessment to Identify
sustainability

* Learn about sustainability,
techniques to assess sustainability,
and data collection

« Collect data and compute KPIs

v Determine company'’s state of
sustainability

v’ Identify areas for improvement
(qualitative)

v Develop capabilities for sustainable
operations and development

v Quantify KPIs quantified and review
operational efficiencies
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Assessing sustainability of a company
through qualitative descriptors and
validate the sustainability level of a
company via further qualitative and
guantitative questions (e.g. breakdown
of water consumption).

Understanding the state of sustainability
across different dimensions.

Organisations can learn about sustainability techniques,
collect their data and identify key improvement opportunities.
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The Green Compass Journey for Companies

The journey help companies assess, target, plan and implement sustainability measures.

Third-party accessors
can verify data collected

Domain Performance is calculated using the organisation's scor in each domain
The aves s

main is:

The Greenhouse Gas Protocol

« Verify collected data _ * |dentify improvement .

= by third-party opportunities and targets 0 PE— —
2 accessors * Prioritise areas of
§=3 * Results of improvement
—_ . . . Sub-domain Performance in Energy Management in Operations
o assessment will be » Develop sustainability el
= presented in a improvement plan and / \

sustainability report roadmap [ \

by accessors. \ T

—————————————————— A Corporate Accounting and Reporting Standard e e e e \ /
v Increase revenue v Plan for more \ =
streams by improvin i —
0 LS s 2 The results of the Green Compass sus@alnable
[ visibility among . - e business
g customers and are presented in a sustainability v Be ready for future Identify improvement opportunities.
2 report. Sustainability report can be A
o= partners that value . Susta|nab|||ty_
S S used to comply with NEA or other . .
o el investor regulations and oriented regulations
requirements. and business
trends.
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The Green Compass Journey for Companies

Organisations implement technologies best suited to their needs .

The Industrial Symbiosis Life Cycle Assessment Engine

11881002+

* Employ technologies _— . ; ;
to reduce resource Organisations can implement technologies to reduce resource consumption,

consumption such as the Energy Efficiency Monitoring and Analysis System (E2MAS) and
- Employ strategies to Collaboration Platform for Industrial Symbiosis.

improve sustainability

=
o
=
By
=
O
7}
Joo}
(@)

management ! e —
= ':I\
__________________ ey .
v' Cost reduction i = == =
" through Ao o — = “
o improvement in P E— :
4 = o T T
o esource use — 1 e 1o 1l
8 efflCIency Treatment Facility e Fow
3 Energy Flows ;
@) v Transparency
through reporting Example technologies include a water monitoring and analysis system (top), or a

logistics planner (middle) for reducing transportation resource consumption.

Copyright & Confidential © Singapore Institute of Manufacturing Technology
All Rights Reserved



A‘ Singapore Institute

1 of Manufacturing .
Technology — %
SIMTech ﬂ /ndustry

® &% O

THANK YOU

www.a-star.edu.sg/SIMTech

Cadence Hsien
Research Engineer
cadence hsien@simtech.a-star.edu.sq

wn
w
=
-l
O
Z
O
Zz
<
pn o
Z
w
-7
b
=
o
24
O
)
<
=
<
w
2 4
O



mailto:cadence_hsien@simtech.a-star.edu.sg

@ % @

[72]
L
>
-
o)
Z
o
7
<
ac
Z
1]
5o
3
o)
(04
o
o)
Z
]_
<
11}
04
O

Hybrid Advance Oxidation Process

Applications: Chemical-free solutions for municipal wastewater treatment for urban green industry and

residential needs.

Electrochemical Advanced Oxidation (EAOP)

i

3 o $

PR

Conventional pyrolysis Wet coating method
method

Cost-effective coating process for mass production of advance
anode for EAOP, with higher energy efficiency and improved
service life.

Hybrid Multiphysics Wastewater Treatment Process

" initial

wastewater
The hybrid multiphysics process exhibits great synergistic effect
to improve the treatment efficiency of organic contaminants in
wastewater.

90 min hybrid EAOP

Hybrid Multiphysics Wastewater Treatment Line

Metal Sieve

Ceramic
membrane

* Pressure
+ Voltage
+ Flow rate
«  Turbidity

Tech Features:

® Non-chemical process with configurable and scalable
modules for sustainable wastewater treatment.

® Synergistic effects of different modules to achieve better
performance and reduce cost.

® Self-cleaning of system and reduced membrane fouling.

® Digital ready in the future from sensor, data acquisition,
connectivity, data analytics and predictive control.



Portfolio

Integrated Water Line

Ideal water line for sustainable
treatment
Non-chemical, configurable and scalable

Pilot scale test bed for new technology
Assessment and evaluation simply by “plug-
in and play”

Digital ready in future
From sensor, data acquisition, connectivity,
data analytics and predictive control
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Interfacial Surface
Energy

Metal Sieve

Ceramic
membrane

Pressure
Voltage Data
FlOW_ra_te analytics
Turbidity and
A or predictive
control

~ #
% Indbgstry



	4f83a83ed103243c66e13bd286840fc0
	d51aaf2dc2457bc77b1a2cc94af067ea
	30d9b8747d0fd86aa128427ea6d6772c
	f39172f2cf6c9c1b488e2071c3974cd2
	Hybrid Advance Oxidation Process
	Portfolio




