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InoCep =~

The Laundry Wastewater Recycling Solution

Water is the most important resource to any laundeng operation. With U.S. laundries
estimated to produce a total of 500 million cubietras of wastewater every year, and
annual global laundry wastewater generation apprataly 10 times that amount, it is not a
surprise that this industry has become one of thmproducers of wastewater today. With
increasingly stringent wastewater discharge guésliand spiking water prices - water and
wastewater costs represent more than 50 percemt typical commercial or industrial
laundry’s overall operating cost - wastewater tremit and even recycling, especially
through membranes is proving to be the solutioldondry wastewater treatment.

Hyflux Membranes 1



By recycling both laundry wash and rinse water, arecycling for rinsing purposes. In addition to its
basic pretreatment combined with ceramic filtering capability, the service life of InoCBs also
membrane (microfiltration (MF) or ultrafiltration longer compared to traditional polymeric membranes
(UF)) systems are capable of treating wastewater fi under similarly high temperature (40 -°8) and
to meet international discharge standards, asagell turbidity operating conditions.
reducing a laundry’s water demand by up to 50
percent. A study was conducted using Ino€emembranes
with a combined membrane area of f0Besigned
Most ceramic membranes in the market today are ofwith a pretreatment filter (50 - 100pum) to remove
a multi-channel configuration. The major drawback lint before the feed is filtered through the Ino€ep
of such membranes when processing laundrymembranes, coupled with a regulatory backwash
wastewater, due to the feed's high solid content, i system, results show that a permeate flux of
its irreversible fouling. Resulting in permanenixl  500LMH was achieved. Tables 1 and 2 list the pilot
decay, such fouling often occurs within their paou plant's system specification and operating
walls of a few mm even after short operating parameters respectively.

periOdS- FOl’tunateW with each fibre of even Membrane Type InoCep® Ceramic Hollow Fibre Membrane
thickness of just 0.5mm, the hollow fibre structofe ~ Maerial -0
InoCe enables it to overcome this inherent| neceswasie m 5
problem, while retaining all the characteristic Pore Size (nm) 40
advantages of a ceramic membrane: Max CIP Temperature ( °C) 85

Max Pressure (bar) 6
Durability against Extreme Operating Conditions Table 1: InoCep® Membrane Specifications
InoCef® ceramic membranes are manufactured by a Pretreatment Fiter (um) 50 ~ 100
sintering process that uses pura@aluminium oxide Feed Pressure (bar) 2-3
( -Al;03). Its production method, coupled with Permeate Pressure (bar) 0
excellent chemical and mechanical stability from it Permeate Flux (LMH) ~ 500
ceramic make-up, give InoCepthe edge in Operating Temperature ( °C) 50
withstanding challenging processes that involve Backwash Pressure (bar) 5
extreme pH, temperature, and aggressive solvents. Backwash Duration (s) 5~ 120

Backwash Frequency (min) 5~30

CIP 0.1% NaOH
Table 2: InoCep® Pilot Plant Operating Parameters

Enhanced Performance and Efficiency
inoCe is not only made up of multiple single, What is significant to note from this study is

uniformly thick hollow fibres potted together, each InoCef’s performance (Table 3). The levels of the

hollow fibre also has a thin membrane wall that !
. aforementioned pollutants have been reduced
reduces the amount of resistance to permeate flow,

Hence, the permeate is collected from the surféace OS|gn|f|cantIy_ below safe_ discharge levels and
. - recyclable rinse water quality.
each hollow membrane fibre, providing a large

filtration area (of lower resistance) and subsetjye Raw Laundry Water | After Pretreatment | After InoCep
greater separation efficiency and performance. Turbidity (NTU) > 100 <30 <25
Total Dissolved

Simple and Effective Cleaning Process Totzf's‘z;ﬁZ':sed o ” 300
InoCelﬁ"), unlike its multi-channel counterparts, h| solids (ppm) 220 <50 <3
been proven to have good performance/Clean  €©P (pm) > 1000 500 200
Place (CIP) recovery in industrial applicationstiy 80P (pm 13 7 5

its unique structural configuration mentioned alo., S¥crease (eem) 230 220 <1

Table 3: InoCep® Pilot Plant Results
Until recently, the conventional method of laundry
wastewater treatment included lime coagulation and
flocculation, clarification via dissolved air fldian,
and filter media such as sand or diatomaceous.earth
Traditional methods like the above commonly
produce permeate of varying quality that often db n

backwash can effectively reach every fibre within
the InoCefi module, maintaining high membrane

performance recovery, a more efficient CIP and thus
longer service life.

Major pollutants present in laundry wastewater such

as oil, grease, biochemical oxygen demand (BOD)’meet acceptable discharge standards. Conversel
chemical oxygen demand (COD), total suspended P g ' Y
InoCe’ membranes for laundry wastewater

solids (TSS) and total dissolved solids (TDS) recycling not only provide a cheap and efficienywa
components, detergents and surfactants must be yeling y P P Y

removed before it can be discharged. CommonOf pr_oducmg permeate of excellent_quallty with
. . . e consistent filtration performance that is unaffdcte
problems associated with using traditional

membranes to treat such wastewater include Iowby the industry’s harsh process conditions (e.gnhi

filtering efficiency, long cleaning cycles and shor temperature and aggressive chemical degradation),

I . InoCef will also continue to achieve economical
membrane service life due to frequent fouling. By

. . feasibility and environmental viability for an
removing most of the pollutants, InoCe able to .
. s industry so fundamentally dependant on the constant
treat such wastewater effectively and efficientty s

that it is suitable for standard sewer dischargéan supply of clean water.

For any enquiries, please contact us at sales@hyfluxmembranes.com



with Mitsui to Capture
ater Market

Mitsui and Hyflux have formed a
50:50 joint venture, called Galaxy
NewSpring, to serve as a vehicle
for investing, developing and
managing projects in the fast
expanding water sector in China.

The JV Company’s initial project portfolio will
comprise of four China-based water treatment
plants that will be acquired directly from
Hyflux's wholly-owned subsidiary, Spring
China Utility Ltd, for US$53.1 m|II|on with a
- combined capacity of 165,000m?® per day.

In addition, Galaxy has proposed an exit offer for HyfI'ux Wa?ér Trust (HWT) that will delist and acquire all

remaining units not controlled by Hyflux at 78 Singapore cents a share. Should this proposal hold true, the

JV along with HW;[' assets will consist of 18 water plants 1 a total des'Sednpa;:ity&of 580,000m3 per
! : ¢ :

. v §
r deal last December with Japanese engineerir any JGC Corp. The
L ip 100,000m? per da desalir_]atiowlant in Tianjin. Continuing this
with comprehensive water infrastructure services and technical

essful in laying a strong foundation and
eyond. According to Global Watej

i dget for envuronmengab‘ﬁrotectlon an
e US$450 billion fo 2011 to mpared to US$219

oagulation, sand/ ve ration) cannot
ensure consistent pﬂ‘n quality when
ating raw surface water or recycled wastewater

by steel or cement plants. The Kristal®
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In The News

A joint programme between two universities from
the U.S. and Korea has purchased the Hyflux
Membrane Evaluation System (MES) to further
research in membrane diffusion dialysis. Easy to
install, operate and maintain, the MES is
specifically designed to aid researchers push the
frontiers of membrane
application development while
eliminating the cumbersome task

of having a unique equipment
setup per test conducted. The
MES is a bench-top system that
evaluates and optimises the g
performance of hollow fibre
membranes for liquid-liquid or
liguid-solid separation under
different operating conditions.
Launched only recently in June
at the 2010 Singapore
International Water Week, the
MES has already created a buzz among various
research communities and can now be seen on
display at many of Hyflux's booth exhibits around
the world.

Equipped with cutting-edge digital recording
sensors, an LCD touch-screen control panel and

Hyflux Provides Kristal

large, upgradeable data storage capacity, the
MES facilitates users in selecting the most
appropriate membrane type and to formulate an
effective clean-in-place (CIP) recipe for any
process or application within a short period of
time. For a limited time only, a complimentary
Membrane Evaluation Kit (MEK)
is included with every purchase
of the MES-S-5000. Housed in
chemical and temperature
tolerant borosilicate glass tubes,
the complimentary MEK also
offers an extensive portfolio of
hollow fibre membranes
manufactured by Hyflux. With a
selection of UF and MF
® membranes available,
customers can pick and choose
between Kristal® (polymeric) and
InoCep® (ceramic) membranes
of different pore sizes. What's more, a simple-to-
use membrane potting kit option is also available.
With necessary components and instructions
required to assemble their very own test modules,
customers can evaluate other hollow fibre
membranes available in the market for use with
the MES.

® Modules to 600MW

Power Plant Project in the Philippines

Hyflux has recently delivered Kristal® 600ER
modules to a 600MW power plant project in
Luzon, the Philippines. When installed in the
plant’'s seawater reverse osmosis (SWRO)
desalination system, the Kristal® pretreatment
system will produce an estimated 7200m®day of
industrial water suitable for various applications
within the plant (e.g. power generation, cooling
systems). Since its introduction into the water
market, Kristal® ultrafiltration (UF) membranes
have gained a reputation as the solution for power
plant water treatment today - Kristal® treats more
than 100,000m® of surface water a day for power
plants located worldwide. Delivering superior
filtrate water quality at a lower cost and
significantly enhancing RO flux, Kristal®
membranes enable RO systems to handle surface
water and other feedwater sources unthinkable a
decade ago. It has also been estimated that by
injecting water into gas turbines produced by
Kristal® pretreated RO systems, power output

generation can increase by up to 12%.

Due to the unpredictable and varying effluent
quality that is produced by conventional
pretreatment methods (e.g. coagulation, sand/
gravel bed filtration etc), one key issue is the
inability for downstream RO systems to cope with
these sudden changes in feedwater conditions.
The award-winning Kristal® UF hollow fibre
membrane eliminates this uncertainty with its
consistent filtration performance. Even when there
are peaks in turbidity and SDI content in its
feedwater, Kristal® UF membranes have been
proven to produce permeate of constant and
superior quality — turbidity and SDI values of less
than 0.2 and 2 respectively. Equating to higher flux
and longer lasting RO systems, Kristal® has been
so successful in the application of power plant
feedwater pretreatment that to date, it treats more
than 100,000m?® of surface water a day for power
plants located in China, Indonesia and Turkey.
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Kristal © Producing Quality Water in
S/BWRO Plant in Indonesia

Situated in Dumai, Sumatra,
Indonesia, Hyflux has
designed, built and supplied a
2,400m>/day treatment plant for
seawater and brackish water.

Harnessing the prowess of Kristal® as the
pretreatment medium for reverse osmosis (RO)
membranes, maintenance and replacement costs
of the RO membranes will be minimal with
improved flux, recovery rate and lifespan of the
RO membranes. Treated water is used as boiler
feed water. Used in the world's largest seawater
reverse osmosis (SWRO) plant and producing 1
million m*® of permeate water to the RO trains
daily, Kristal® has proven to out perform its
predecessors by reducing turbidity and SDI levels
to as low as 0.2NTU and 2 respectively.

Hyflux has extensive experience in the design,
engineering, project management, procurement
and construction of projects of complex size and
scale throughout the world. Landmark projects
include SingSpring Seawater Desalination Plant in
Singapore, one of Asia's largest SWRO plant,
China's largest SWRO plant in Tianjin Dagang and
the world's largest SWRO plant in Magtaa,
Algeria.

Hyflux Membranes Upgrades Website

with New Features

Visitors can now log on to Hyflux's membranes
website (www.hyfllixmembranes.com) for a 3D
explanation on how filtration works in its different
membrane products: Kristal®, InoCep® and
FerroCep”. In an effort to bridge the gap between
innovation and membrane application awareness,
each product page will feature the respective
animation and a short description of s
performance and material propetties, including its
pretreatment and recycling capabilities in various
industrial applications. With factors like spiking
energy cost and limited performance capabilities
hampering traditional separation methods such as
distillation and sand bed filtration. these 3D
animations will serve as a learning platform for
viewers, Iliustrating why membrane
technology is simple yel efficient, and

provides effective solutions in
addressing boitlenecks in  various
applications.

Membrane separation is internationally
tecognised as technology that has the
greatest potential for revolutionaty

news@hyfluxmembranes.com

development. Its advantages include having a
simple separation process, process compatibility,
large separation factor and economic viability.
Built upon this foundation of membrane
technology, all of Hyfluxs membranes allow for a
cross flow filtration configuration. Cross flow
filtration is different from dead end filtration in
which the feed is passed through a membrane -
feed flow travels tangentially across the surface of
the membrane rather than through it. This gives
Hyflux membranes a lower tendency for
membrane fouling as solids are easily washed
away by incoming feed, allowing them to handle
solid-liquid separation processes effectively even
unhder extreme operating conditions.
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Hyflux Delivers 9% Rise in 1H Net Profit
and Declares First Interim Dividend

Hyflux Ltd has posted a 9% increase in revenue to
US$178.2 million for the first six months of 2010,
ended 30th June 2010.

This increase, together with its 9% rise in net profit
after tax and minority interests (PATMI) to
US$24.9 million has allowed the Group to declare
for the first time an interim dividend of 1.0
Singapore cent per share.

With sales picking up pace for the company in
both industrial and municipal sectors — the Group’s
industrial sector registered its best showing in six
consecutive quarters while its municipal front saw
an estimated US$3.2 million increase to US$89
million in the second quarter of FY2010 — Hyflux's
cash position remains strong with cash
equivalents at US$133.3 million at the end of June
2010, compared to US$123 million as at 31st
December 2009.

Moving forward, the municipal sector will continue
to be the main revenue driver for the Group
particularly in the MENA region.

The industrial sector is likely to show further
improvement as confidence in the economic
growth of China returns. Projects in China that
were postponed due to the financial slowdown and
weakened economic activities over the last two
years have begun to come back in full swing.

According to industry estimates, the Chinese
government is expected to double its budget for
environmental protection and water resource
development to approximately US$450 billion for
2011 to 2015 from US$219 billion for 2006 to
2010.

Hyflux’s strategic partnership with Mitsui & Co. Ltd
(“Mitsui”), announced on 2nd August 2010, lays a
strong basis for accelerated growth going forward.
By combining the complementary strengths of the
two partners — Hyflux’s fully integrated water
solutions and strong track record and experience
in China and Mitsui’'s entrenched global network,
comprehensive infrastructure services and robust
capital structure — a powerful platform is
established to step up investments in developing
critical infrastructure to meet China’s needs for
clean, safe and affordable water.

“There is deep urgency for China to implement
effective water resource management
programmes, including infrastructure for
wastewater treatment and water recycling. With
the added competitiveness and financial flexibility
that our Mitsui partnership offers, we are in a good
position to participate in the larger and more
complex water infrastructure projects that are
appearing on the horizon that will give us long-
term sustainable and strategic returns. Hyflux will
continue to significantly invest in human capital
and concurrently seek productivity gains.” said Ms
Lum.

With Asian economies rebounding quickly, the
pace of recovery could give rise to significant
increases in the prices of commodities and in oil
prices, thereby potentially raising business costs
for the Group. The Group will continue to focus on
cost management.

As at 30th June 2010, the Group’s order book
stood at S$1.72 billion.
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Events & Tradeshows

Hyflux Exhibits at Major
Water Trade Fair, IFAT
ENTSORGA 2010

Date : 13 - 17 September 2010 (Mon - Fri)
Location : New Munich Trade Fair Centre,
Germany

From 13th to 17th September 2010 at the New
Munich Trade Fair Centre, Germany, Hyflux
participated in one of the biggest trade fairs
focused on water, sewage, waste and raw
materials management: IFAT ENTSORGA 2010.
IFAT ENTSORGA is a biennial exhibition that in
2008 set a new record for attendance: almost
120,000 visitors from 170 countries and 2,600
trade exhibitors from 41 different countries
congregated in a massive convention hall of
almost 200,000 sgm in floor space. Offering multi-
faceted insights into numerous environmental
industry segments and related technologies
available, IFAT has dedicated 4 of its 16 halls in
this year’'s exhibit solely to industries in water
extraction & treatment and water & sewage
treatment. It is on this platform that Hyflux
displayed its global capabilities as an

Date : 28 - 30 July 2010 (Wed - Fri)

Location : Grand City Expo, Surabaya, Indonesia

integrated water solutions provider, from
addressing the entire value chain for turnkey
project delivery to actualising cost-effective,
reliable and sustainable membrane technologies.

Although membrane processes are widely used
for producing potable water, the market for
membranes in municipal and industrial wastewater
treatment has been slower to develop. Rather than
inadequacies in the membranes themselves,
sluggish adoption of membrane processes is
found to be due to the potential users' lack of
knowledge of how membranes can be best
optimised and maintained for maximum
technological and commercial advantage over
conventional treatments. Through internationally
popular exhibits such as IFAT, Hyflux aims to
create more awareness of membranes in
wastewater applications. Benefiting from its
extensive experience and product range tailored
just for the water industry, trade-goers will see
how membrane technology can produce recycled
water fit for reuse even in an ultrapure state, or as
dischargeable wastewater that meets increasingly
stringent environmental standards around the
world.
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Hyflux Dives into PhilWater
2010, Boracay, Philippines

Date 13 - 15 October 2010 (Wed -Fri)
Location : Boracay Regency Beach Resort
and Convention Center, Philippine s

Come 13th to 15th October on the beautiful island
of Boracay. Philibpines. Hyflux will showcase its
newly launched online shop. together with its
comprehensive range of membrane products and
capabilities at Booths 23 and 24 of the Boracay
Beach Resort and Convention Center. Now in its
18th vear PhilWater 2010 which is organised
annually by the Philippine Water Works
Association (PWWA), brings together experts in
the local industrial scene to debate on real
challenges faced by the government and the
water industry in the Philippines. The theme
faclises on Sustainable Environmental Solutions
on Water Safety and Security’. Hyfluxshop will be
promoting the online shop and recruiting members
for this three day event. There will also be
presentations on the Kristal® range of products.

in PhilWater 200/ the local Water Ullilies
Administration (LWUA) trevealed that the
government set the goal of providing safe and
potable water to all villages in the country between
2004 and 2010, which included the completion of
223 water infrastructure projects within a three-
year period starting in 2008. 1his would create
access to safe potable piped water to 490,000
additional service connections, 1o sustain the
population growth of more than 25 milion
additional Filipinos in the provincial areas by 2010,
Following that in 2008, PWWA and the Sihgapore
Water Works Association (SWA) signed the
Memorandum of Agreement for the development
of the water supply and sanitation in both
countries, which further signified the steadfast
relationship between the two countries.

Hyflux Membranes Participating in Major China
Water and Membrane Exhibition, WMC 2010

Date : 19 - 20 October 2010 (Tue - Wed)
Location : China International Exhibition
Center, Beijing

Held at the China International Exhibition Centre
from the 19th to 20th October, Beijing will once
again play host to the annual Water & Membrane
China Exhibition 2010 (WMC 2010). After eleven
successful sessions, WMC has made its mark to
be the exhibition that showcases the latest
services and technology specifically catered for
the water industry. Serving as a melting pot for
water experts, ministers, government officials and
top industry players, WMC in 2009 alone attracted
an estimated 200 participating companies from
over 15 different countries and 8040 trade visitors
to its event. Set to contribute to that number this
year, trade event goers can find Hyflux at booth
A600. Featuring key projects that highlight its large
-scale membrane experience in various industries,
visitors will also get a chance to learn more about
Hyflux's long-term establishment in the Chinese
water market. Hyflux will showcase a line-up of its
latest membrane products, including live
demonstrations of the Membrane Evaluation
System (MES) recently launched at SIWW2010.

news@hyfluxmembranes.com

With a mammoth population of 1.4 billion,
exhibitions like the WMC could not come at a
better time to highlight the technologies that will
address the nation’s burgeoning clean water
demand. With China’s water supply playing catch-
up with its rapid growing population and economic
boom, it is estimated that more than half of
China’s 660 cities still suffer from water shortages,
and 700 million people drink contaminated water
every day due to widespread water pollution. It is
with these alarming figures that the country, in
which 20% of the world’'s population currently
resides in, has stepped up efforts to provide
proper water supply and sanitation. Opening up its
doors to massive investment programmes for
wastewater treatment, the Chinese government
set a goal to achieve 60% treatment for municipal
wastewater by 2010. Doubling its budget for
environmental protection and water resource
development to an impressive US$450 billion from
2011 to 2015, this trend looks set to carry on in the
years to come. To-date, Hyflux has over 1,000
installations worldwide, including China’s largest
seawater reverse osmosis desalination plant
located in Tianjin Dagang.
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