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MEMBRANE INNOVATION 

Power  
Plants 
Kristal® gives energy industry 
a new lease of life 

80% of the world’s electricity is generated by ther mal power plants. 
More specifically, this electricity is generated by  the boiler-driven steam turbines 
found operating within these plants. In order to fully maximise a turbine’s 
performance, the feedwater entering its boiler shou ld be of high 
quality and removed of impurities prior to the prod uction of steam. 
Water has been proven to absorb more heat for a giv en temperature rise than any  
common inorganic substance. Expanding 1,600 times as it evaporates to 
form steam at atmospheric pressure, it also has the  capability of 
carrying large quantities of heat. These unique properties of water make it the 
ideal raw material for heating and power generating  processes.  

increased total suspended solids levels 
present in the permeate. This is also reflected 
in the permeate’s Silt Density Index (SDI) or 
turbidity values, all of which are tell-tale signs 
towards potential boiler scaling.  
 
Other key drivers for an alternative 
pretreatment method are similar to those 
already affecting the water/wastewater 
treatment business as a whole: 
 
Environmental issues – State and federal 
regulatory bodies are placing increased 
pressure on the industry to minimise plant 
discharges. Global awareness to protect 
ground and surface water bodies has also 
caused international legislative action to be 
put in place. 
 
Integrated water management – The need to 
preserve water resources and create new 
supplies through desalination, recycling, and 
other technologies. 
 
Outsourced water treatment – The industry’s 
desire to focus on its core activities, and to 
achieve consistent water quality and service. 

At thermal power plants, feedwater (drawn 
mainly from surface water bodies) is usually 
stored in a feedwater tank before being 
pumped into a boiler. However, due to the 
extreme operating boiler conditions (e.g. high 
temperature and pressure), the feedwater has 
to first undergo extensive treatment and 
conditioning.   
 
If incomplete or inconsistent removal of 
impurities from the feedwater should occur, 
microorganisms, colloidal silica and other 
suspended particle matter will form deposits 
that can cause devastating impact on the 
plant performance such as boiler scaling.  
 
In the Beginning 
Conventional boiler feedwater pretreatment 
methods implemented to remove such 
impurities include coagulation, ion exchange, 
and the use of clarifiers, sedimentation tanks 
and sand/gravel bed filtration. However, due  
to the unpredictable and varying effluent 
quality that is produced by such methods, one 
key issue is the inability for downstream 
filtration systems to cope with the sudden 
changes in feedwater conditions; resulting in 
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Privatisation and deregulation – The drive to 
alleviate pressure on public finances, to 
upgrade aging infrastructure, and to improve 
process efficiency. 
 
The Need for Change 
The challenging nature of converting surface 
water to feedwater has supported the 
introduction of modern treatment technology. 
Technology that brings along with it 
performance and economical advantages. 
Thus, conventional boiler feedwater 
pretreatment methods are currently being 
replaced, in many cases, by modern 
membrane-based ultrafiltration (UF) 
technology. Advanced surface water 
treatment systems for power plants usually 
include steps of UF pretreatment, reverse 
osmosis (RO) and/or ion exchange.  
 
In most cases, raw surface water poses a 
number of serious challenges. Particulates 
and fouling potential are generally high, and 
feedwater quality varies considerably 
throughout the year.  
 
In these conditions conventional pretreatment 
systems, like the ones mentioned above, 
often struggle to effectively protect the foulant
-sensitive RO system. Thus, the “absolute 
barrier” UF method is pressed into service as 
the better alternative for RO pretreatment; UF 
has proven in recent years to deliver superior 
filtrate water quality independent of 
increasingly lower quality feedwater. UF 
systems significantly enhance RO flux and 
produce better quality water at lower cost, 
sometimes with fewer installed membrane 
elements. Because membrane fouling is such 
a serious problem for RO, the cost of UF 
systems can be justified. UF systems are 
starting to gain popularity as the pre  

Date Location  Membrane  Capacity 
(m3/day)  

Feed 
Type  

Application  Industry  

2004 Yunnan, 
China 

Kristal® 10,000 
Surface 
water 

Boiler feedwater Power plant 

2006 Shandong, 
China 

Kristal® 24,000 Seawater 
Seawater desalina-

tion & Boiler feedwa-
ter 

Power plant 

2007 

Shandong, 
China Kristal® 8,000 

Surface 
water Boiler feedwater Power plant 

Yunnan, 
China Kristal® 10,000 

Surface 
water Boiler feedwater Power plant 

Jiangsu, 
China Kristal® 6,000 

Surface 
water Boiler feedwater Power plant 

Shandong, 
China Kristal® 2,000 

Surface 
water Boiler feedwater Power plant 

2008 Indonesia Kristal® 24,000 Seawater 
Seawater desalina-

tion & Boiler feedwa-
ter 

Power plant 

2009 Turkey Kristal® 21,600 Seawater 
Seawater desalina-

tion & Boiler feedwa-
ter 

Power plant 

  Total     105,600  
So successful has Kristal® been in the application of boiler feedwater pretreatment that to 
date, it treats more than 100,000 m3 of surface water a day for power plants located in 
China, Indonesia and Turkey.  

treatment solution for boiler feedwater, as 
plant operators consider life-cycle costs of 
new or upgraded water pretreatment 
systems, instead of simply selecting the least 
expensive option. 
 
Kristal ®: The Pretreatment Choice 
The Kristal® UF hollow fibre membrane is 
specifically tailored for such an application. 
Made of modified hydrophilic polymeric 
material, the Kristal® range has a stable 
asymmetric structure that certifies long term 
reliability. This feature also ensures 
consistent removal efficiency, resistance to 
cleaning chemicals commonly used during 
membrane maintenance and recovery 
processes, and maintains a high permeate 
flux, all of which caters to a wide variety of 
feedwater conditions. With an average 
membrane area of 60m2 and high permeate 
flux, Kristal® membranes are also 
manufactured in shorter 1.2m modules for a 
wider variety of options for customers .  
 
Not only does the Kristal® range have suitable 
physical traits to be the method of choice for 
boiler feedwater pretreatment, their 
capabilities are also better illustrated through 
their filtration performance. Every Kristal® 

model has the ability to operate in a wide pH 
and temperature range. In addition, with a 
molecular weight cut-off (MWCO) range of 
10,000Da to 150,000Da, suspended solids, 
such as colloidal silica and Cryptosporidium -  
that are the main causes of boiler scaling -  
are easily removed from its feedwater. The 
Kristal® membrane also maintains consistent 
permeate turbidity and SDI values of less 
than 0.2NTU and 2 respectively, which 
surpasses international industry standards for 
power plants worldwide. 



 

The Membrane  
Evaluation System  

MEMBRANE INNOVATION 

Unveiled at this year’s SIWW, Hyflux officially ann ounced 
the arrival of its new bench-top membrane evaluatin g 
platform.  
Membrane Evaluation System (MES) 
Hyflux’s MES-S-5000 and MES-S-1000 
Membrane Evaluation Systems (MES) are 
specifically designed to evaluate and optimise 
the performance of hollow fibre membranes of 
both organic and inorganic material - be it of 
inside-out or outside-in configuration - for 
liquid-liquid or liquid-solid separation, under 
different operating conditions. Equipped with 
features such as an LCD touch-screen control 
panel, digital recording sensors and large, 
upgradeable data storage capacity, users can 
now conduct, record and extract (via USB) 
comprehensive analytical data from just one  
system.  
 
These systems have the ability to simplify the 
process of selecting the most appropriate 
membrane type, and formulate the right CIP 
(clean-in-place) recipe for any process or 
application.  
 
Membrane Evaluation Kit (MEK) 
Hyflux will also offer the customisable 
Membrane Evaluation Kit (MEK) that provides 
customers with an extensive portfolio of its 
hollow fibre membrane range. Comprisi 

Compact. Specific. Intuitive 

assemble their very own test module for use 
with the system. 
 
Product Features & Benefits 
· Digital measurement sensors for 

maximum accuracy and precision 
· Intuitive LCD touch-screen control 

panel 
· Built-in thermal heater 
· Data logging and exporting capability 
· Removable feed tank with heating/

cooling coil 
· Robust stainless steel components 
 
Operational Features & Benefits 
· Easy to install, operate and maintain 
· Supports multiple test profiles 
· Evaluates Hyflux’s proprietary ceramic 

and polymeric membranes for different 
applications 

· Evaluates non-Hyflux hollow fibre 
membranes with Hyflux potting kit 

ng of different Kristal® (polymeric) 
and InoCep® (ceramic) 
membranes of different pore 
sizes,  each membrane is housed 
in a high chemical and 
temperature tolerant borosilicate 
glass tube. What’s more, the MES 
can also be used to evaluate 
other hollow fibre membranes 
available in the market.  
 
This simple-to-use membrane 
potting kit option provides the 
necessary components and 
instructions required for users to 



 

* 1 set includes 4 test modules  
   and 3 union fittings 

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

MEK and Optional Potting Kit Specifications  

The MEK* allow users to mix-and-match the different  types of membranes Hyflux has to 
offer. It comprises: 

Membrane test modules for potting  
- High-flow test module with 1 outlet 
- Normal-flow test module with 1 outlet 
- Normal-flow test module with 2 outlets 
 
Potting technical guide  
Detailed guide with handling and instructional potting 
information. 
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+ 1 set includes 8 test modules 

Kristal ® membrane test modules  
Hyflux’s organic polymeric ultrafiltration hollow fibre 
membranes in borosilicate glass tube housings. 
 
InoCep ® membrane test modules 
Hyflux’s inorganic ceramic hollow fibre membranes, of 
different pore sizes, in borosilicate glass tube housings. 
 
Test module fitting unions  
Attachments that connect the membrane test modules to 
flexible hoses. 
                              
Reference & technical specifications guide  
Detailed CD guide with installation, handling and technical 
information about the kit. 

The optional potting kit + provides the 
necessary components and instructions 
for users to assemble their own test 
module for use with the system. It 
comprises: 
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Another new member to join the Kristal® family this 
year is Kristal® 600ETN. Constructed from the 
enhanced Kristal® 600E fibres encased in a 
shortened module housing of just 1.2 meters, the  
Kristal® module provide customers with a 
pretreatment solution for full scale process  
systems facing height limitations. In addition, 
customers can enjoy the simplicity and ease of 
integrating Kristal® 600ETN into pilot plant tests 
without compromising on performance offered by 
the Kristal® series. With a strong demand for 
shorter membrane modules in the market and 
small, containerised mobile systems, industrial 
membrane users across the globe are already 
showing interest in Kristal® 600ETN.  
 
Launched only in April this year, Kristal® 600ETN 
has already made its official debut in São Paulo. In 
collaboration with a Brazilian water and effluent 
treatment engineering company, the 1.2m module 
has been deployed in the pretreatment of 
wastewater recycling.  

Showcasing award winning qualities of the earlier 
generation of Kristal® membranes which include 
enhanced ultrafiltration membrane performance 
and cost effectiveness, the Brazilian engineers 
believe the new Kristal® model will aid major water 
and sewage service utilities in addressing the 
state’s ever growing urban water management 
crisis. 
 
With minimum operating attention, Kristal® can still 
meet the strictest discharge criteria with ease. 
Low fouling tendency of the membrane can also 
reduce operating cost and plant downtime. Users 
will enjoy a low capital and installation cost with a 
large membrane area per unit volume at a small 
footprint.  

Hyflux Receives Overwhelming 
Response with Launch of 
Shorter UF Module, Kristal® 

600ETN 

Hyflux announces a third 
addition to its recently expanded 
line of Kristal ® ultrafiltration 
membranes, Kristal ® 2000T.  
 
Fabricated from polyvinylidene fluoride (PVDF), 
Kristal® 2000T has characteristics that make it 
ideal for wastewater treatment in and under 
aggressive environments and operating 
conditions. Coupled with thermal and pH 
adaptability, Kristal® 2000T has excellent 
mechanical properties that include high tensile 
strength, and high shock- and UV- tolerance. In 
addition, its resistance to corrosive chemicals such 
as sodium hypochlorite and chlorine significantly 
improves its cleaning efficiency as well as its 
overall membrane lifespan.  

The Kristal® range never fails to ensure high permeate flux and quality and great system recovery. Kristal® 

has a proven, award-winning track record of consistently achieving optimal performance when treating 
industrial/municipal wastewater and seawater in large, and small scale industrial and municipal projects - 
an important trait for Hyflux to attain High Commendation at the recent GWI Global Water Awards 2010 for 
“Desalination Deal of the Year” for not one, but two of its major seawater desalination projects. With its 
certified performance capabilities and internationally recognised brand name, Kristal® continues to set 
standards in the water industry for years to come. 

Hyflux Launches First PVDF Member to 
Kristal ® UF Hollow Fibre Family,  K2000T 
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Hyflux was invited to attend the 6th Annual 
Tanjin City Water Supply & Drainage Institute 
Meeting. Hosted by North China Municipal 
Engineering Design & Research Institute, this 
event also played host to many experts and 
scholars from the Tianjin construction 
committee, Nation Water Supply & Drainage 
Institute, as well as other various design 
institutes and engineering companies located 
around the region.  

exchange ideas and formulate marketing 
strategies that would place both partners in the 
best position in the membrane market. In addition, 
these meetings also coupled as enrichment 
sessions for the participants on current and future 
Hyflux membrane products as well as industry 
trends. Fully equipped with the knowledge of each 
product’s capabilities, distributors can quickly 
assess and provide technical advice on any 
specific process application that requires a 
membrane solution - saving precious time and 
money for the end users. 
 
With a handful of carefully appointed distributors 
in China, Hyflux hopes to establish solid 
distribution partnerships spanning across the 
whole of China.�

Date       : 28 May 2010 (Fri) 
Location : Tianjin, China 

Hyflux Holds Quarterly 
Meeting with Chinese 
Distributors, Shanghai 
Date         : March 2010 
Location  : Shanghai, China 

Presentations were made by industry speakers 
who shared their wealth of knowledge and 
experience during this one day event. Hyflux Vice 
President of Process Technology, Dr Li Dong Fei, 
was also called on by the organisers to give a 
speech on ultrafiltration (UF) and its pretreatment 
application for reverse osmosis (RO) seawater 
desalination. 
 
This meeting proved to be an influential and 
successful one, as Hyflux was given the 
opportunity to share with the audience its extensive 
membrane and technological experience.  Through 
its vast expertise in seawater RO desalination 
technology, Hyflux expresses confidence in making 
a significant contribution to alleviate water resource 
shortages China faces today.  

Focused on staying ahead of the market and 
providing a better service for the region, Hyflux 
organises quarterly meetings at its Shanghai 
office for the Chinese distributors.�
 
Using this opportunity to provide stronger 
technical support to its customers, and to better 
understand the different represented provinces, 
the recent meet-up allowed new parties to  

Hyflux Speaks at 'Tianjin City 
Water Supply & Drainage  
Institute Annual Meeting' 


