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New Aquaray® HiCAP™
> Ozonia 1000W Amalgam Lamp Technology
> Integrated UV Bank Lifting System
> Three Module Sizes Increase Flexibility for Design & Expansion
> 3rd Party Bioassay Validated Performance
> Easy Access Vertical Lamp System (VLS)
> Energy Efficient “Row-by-Row” Flow Pacing and lamp dimming
> Automatic Quartz Sleeve Wiping System

MO
RE
THA
N

I

PRODUCT HIGHLIGHTS

ULTRAV
IO
L

D

As a global leader in Ultraviolet (UV) disinfection systems, OZONIA offers a wide
range of open channel Vertical Lamp
Systems (VLS) and closed vessel reactors for wastewater, drinking water, industrial process water and swimming
pool applications. OZONIA’s Aquaray® UV
systems incorporate the most advanced
UV technology in the industry, are 3rd
party bioassay validated and have a
variety of features developed to simplify
installation and minimize operator maintenance requirements.
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A Message
	
   Karl G. Linden

I

FROM THE IUVA PRESIDENT

UVA continues in 2014 with series of webinars
and meetings focused on the issues affecting the
use and implementation of ultraviolet technology
worldwide. There are many, many opportunities for
our members to learn more about topics of interest to
their personal careers, as well as to network with their
peers. The use of ultraviolet technology continues to
evolve, and we hope to provide our members with the
information and leadership on the issues that emerge
from that evolution.

for their dedication and long hours of commitment to
our cause. Without this cooperation and volunteerism,
IUVA would not be able to achieve much progress.

Indeed, our robust schedule of webinars, conferences
and workshops worldwide, serves not only the professional development interests of our members, but also
promote an understanding of ultraviolet technology to
the wider public who often have little awareness of the
capabilities of the technology.

Thank you for your support,

The relatively new IUVA Education Committee is
pressing ahead with efforts to pursue and develop educational opportunities that will include training operators, creating curricula and developing educational programs to better serve the UV community and
prepare a future workforce that is able to utilize UV
sciences and engineering. Meanwhile, we are continuing with our efforts to reach out to organizations and
associations with similar interests to explore possible
collaborations and cooperative partnerships.
Among the webinars, programs and workshops to
come are: The IUVA Americas Regional Conference
in White Plains, N.Y., October 26-28, 2014, and a
Symposium on UV Disinfection in Developing Countries on November 6 in Delft, the Netherlands. We
hope soon to have more information about regional
events that will be hosted in South Korea and Singapore in 2015.
The leadership of IUVA, the members of the board
and its various operating committees, are all volunteers, and as such they make tremendous contributions
to the mission of IUVA. I wish to thank each of them
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I also wish to thank all IUVA members for their volunteerism and financial support through membership,
sponsorship, participation in meetings and events, and
making donations. Together we give to IUVA, and
we in turn benefit from what IUVA has to offer. With
your help, we can achieve much.

– Karl G. Linden, Ph.D.
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eta plus derives from η+ : a continual increase in efficiency;
for over 20 years we have committed ourselves to this
principle in R&D, manufacturing and customer service.
Our own medium pressure UV lamps and perfectly
matched ELC® – electronic lamp control units will provide
you with reliable customised solutions for systems up to
32 kW.

H2O + UV = η+
eta plus electronic gmbh
Lauterstrasse 29
D- 72622 Nuertingen/Germany
info@eta-uv.de, www.eta-uv.de

contact:
Anne O’Callaghan
Tel.: +49 7022 6002 813
Fax: +49 7022 658 54

A Message

FROM IUVA EXECUTIVE DIRECTOR

Deb Martinez

O

ur work continues in advancing and marketing
the mission and brand of IUVA.

In particular, we are looking forward to the Americas Regional Conference October 26-28 at the Crowne Plaza
Hotel in White Plains, N.Y. , where Marvin R. DeVries,
president of Trojan Technologies will be the keynote
speaker. And we are presenting a Symposium on UV
Disinfection in Developing Countries on November 6 in
Delft, the Netherlands. We are also in the planning stages for our next World Congress in 2015 in Vancouver,
British Columbia. Each of these conferences offers not
only a terrific schedule of professional development and
educational programs, but many, many rich networking
opportunities for people at all career levels.
I would encourage you to consider participation in these
conferences. For more information, go to www.iuva.org
or contact me if you have any questions.
One of the topics that will be covered at the Americas
conference is the use of ultraviolet technology for disinfection in health care settings. With Ebola virus cases
traveling beyond Africa, the use of this technology is
receiving increased attention. Indeed, one of the important technical papers in this issue of IUVA News addresses the efficacy of ultraviolet technology in disinfection.
We would like to report that we are seeing success in our
efforts to increase the visibility of the IUVA brand on
social media. We have rising numbers of connections
on LinkedIn, more and more followers and views (1,220
on one weekend alone) on Twitter , and Google analytics
says we are seeing more and more traffic on our website.
Effective communications are the key to building relations with current members and attracting new members. Over the last three years, we have increased membership in IUVA 634 paid members.
We continue to search for and apply for several grant
opportunities. In particular, educational outreach efforts
that target youth in grades K-12, undergraduate and

graduate students, and workforce training offer many
possibilities for IUVA. We can potentially not only contribute to the workforce development of the nation and
the world, but also promote ultraviolet technology to the
engineers of tomorrow.
I want to thank everyone for their assistance and support
as we continue with the work of IUVA. Of special note,
I wish to recognize the leadership of Karl Linden and
the members of the IUVA Board. Through our collaborative efforts, we can achieve continuous improvement
for IUVA, which will mean more and more benefits for
our members.
Again, I hope to see you at the Americas conference in
White Plains October 26-28.
Best wishes.
Deb Martinez
Executive Director
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A Report
Figure 4.
Geosmin
concentration vs.
UV Dose in Bench
Tests

of the target contaminant in each cell, and hence in the
reactor as a whole.
CFD Design Conditions
Computational Fluid Dynamic Modeling (CFD) was performed
for each test to predict the performance at the following
design conditions (See Table 4 below):

FROM THE REGIONAL VICE PRESIDENT
OFCalculations
THE AMERICAS
Full Scale Fluence Rate

Jamal Awad,
Ph.D, P.E., BCEE

T

he IUVA Americas Region continues its significant enhancements of IUVA mission from
membership educations to advancing the discussions on regulatory and technical issues. We have accomplished significant milestones in 2014 and aiming to
finish the year with yet more exciting events.
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Patented Pellet UVC Amalgam Lamp Technology from LightSources:

Building Blocks
For Your Success.
Amalgam lamps yield up to three times
the UVC output over standard lamps of the
same length. UV lamps from LightSources
ǋssǣƼsOÞĶĶɴs¯ʩOÞsŘǼ_ȖsǼŸŸȖǋ

proprietary LongLife+™ coating process:
Up to 16,000 operating hours with
increased output
Best performance over a broad air

LongLife +

and water temperature range with
consistent UVC output (4 – 40 ° C)

™

Our engineers apply a chemical compound to the inside of our lamps,
sŘEĶÞŘ¶ǼÌsŎǼŸEsĶŸŘ¶sǋĶǣǼÞŘ¶Ř_ŎŸǋss¯ʩOÞsŘǼʳ

Global leaders in the UVC germicidal lamp industry. Specialized in
high-quality standard and customized lamp solutions since 27 years.
Locations in North America, Europe & Asia

www.germicidal.com

Maintaining up to 90% UVC output
at end of life

YOUR PARTNER IN A
CHANGING WORLD
Pentair Environmental Systems™ offers leading-edge equipment,
accessories and water technology solutions across all industries including
UV disinfection. A customer-centric approach to our SafeGuard UV Systems™
delivers solutions that can be tailor engineered. Offering design flexibility,
a myriad of configurations, multiple options and over 30 models to choose
from, Pentair Environmental Systems has the right UV to fit your application.
Reliable, operator-friendly systems robustly constructed for a long
service life.
• Choice of 316 Stainless Steel or Schedule-80 Modified Polymer vessel.

SAFEGUARD UV SYSTEMS
COMMERCIAL SERIES
CLS SERIES

CLP SERIES

• Basic or optional PLC package.
• Enhanced, state-of-the-art electronic ballast, sized precisely to the
lamp’s power requirement, ensures optimal UV-C output and maximum
useful-lamp-life.
• Single-End UV lamp and quartz sleeve access for easy servicing.

CUP SERIES

• Choice of Inlet/Outlet port styles.
• Power supply is 50/60 Hz capable.

CUS SERIES

Online Orders: PentairAES.com • Email: PAES.General@Pentair.com • Phone Orders and Tech Advice: +1 407.866.3939
2395 Apopka Blvd., Apopka, Florida 32703 USA
© 2014 Pentair Aquatic Eco-Systems, Inc. All Rights Reserved.
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ALPHA-CURE OFFERS TIPS ON TAKING CARE
OF UV LAMPS
When a UV lamp stops curing within the UV system, it’s
usually due to a number of common occurrences. This
could be the result of dust, finger prints, ink and sprays,
which will stick to the outside of the quartz body resulting
in bad curing due to UV radiation no longer being able to
pass through.
Alpha-Cure, the specialists in UV technology, offers these
tips in taking care of UV lamps:
1. Always wear latex gloves when handling the lamp
2. Before placing the lamp into the UV system,clean
with isopropanol wipes available from your supplier
3. For longer lamps,rotate them every 100-200 hours
to avoid deformation of the quartz
4. Ensure the UV system is clear of all external
contamination,such as inks and paper dust, etc.
5. Allow the lamp to cool for five minutes once the
power has been turned off before you handle the
lamp
6. Clean the lamp,UV system and reflectors every
500 hours to maintain the longest possible lamp
life
7. Avoid excessive starts as this can cause contamination due to the electrodes throwing off tungsten
into the lamp
8. Check reflectors periodically,to make sure they are
clean and free from distortion
9. Check that the electrical connections are tight and
not eroded
10. Change reflectors after you’ve replaced a lamp
four times
For more information about Alpha-Cure, contact www.
alpha-cure.com or e-mail enquiries@alpha-cure.com.

PENTAIR AQUATIC ECO-SYSTEMS PURCHASES ASSETS OF EMPEROR AQUATICS
Pentair Aquatic Eco-Systems, Inc., recently announced
that it purchased the assets of Emperor Aquatics, Inc.
(EAI), a leading supplier of UV disinfection and water
filtering solutions, on December 31, 2013. EAI is headquartered in Pottstown, Pa.
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With the addition of EAI, Pentair is
well positioned to address the growing concerns over biosecurity in
aquaculture and the increased use of
UV disinfection in the pool industry.
“This acquisition provides entry into
the growing UV market and is the perfect complement
to our existing commercial sanitization products,” said
Karl Frykman, president of Pentair Aquatic Systems.
By establishing a UV center of excellence, Pentair
Aquatic Eco-Systems looks to continue development of
tailored engineered solutions across all industries.
Robert D. Miller, Chief Financial Officer of Pentair’s
Aquatic Systems business, leads the day-to-day operations of Pentair Aquatic Eco-Systems, including EAI.
Pentair Aquatic Systems provides leading edge equipment, accessories and water technology solutions to the
swimming pool, aquaculture and environmental water monitoring industries. Aquatic Systems produces a
broad line of products from pumps and filtration equipment to thermal products, automated controls, lights,
automatic cleaners, water purification and treatment
technology, UV sterilizers, electromagnetic flow meters,
irrigation controls, and more. Applications for Aquatic
Systems products include maintenance, repair and renovation of existing in-field equipment, as well as planning and engineered solutions for new installations in
North America, Europe, and emerging markets such as
China, Latin America and other countries.
FARMERS IN CENTRAL AMERICA GENERATE
ENERGY FROM COFFEE WASTEWATER
UTZ Certified publishes the results of a four-year project on coffee wastewater treatment
The Energy from the Coffee Wastewater project by
UTZ Certified has proven that it is possible to generate energy, tackle climate change and protect water
resources by treating discharges from coffee mills. The
project started in 2010 with the goal of addressing environmental and health problems caused by the wastewater produced in the coffee industry.
Tailor-made coffee wastewater treatment systems and
solid-waste treatment mechanisms were installed in
eight coffee farms in Nicaragua, 10 in Honduras and
one in Guatemala. The positive environmental and economic impact of the project on over 5,000 people in

the region has inspired UTZ Certified to replicate the
initiative in other countries.
Latin America produces around 70 percent of the
world’s coffee and is the continent where 31 percent of
the world’s freshwater resources are located. Yet coffee
production generates a great amount of wastewater
that is regularly released untreated into rivers, affecting
aquatic fauna and flora as well as downstream communities. Additionally, coffee wastewater comes along with
tons of organic waste and high toxicity which affects the
soil and generates considerable amounts of greenhousegas emissions, particularly methane, heavily contributing to climate change.
Only 1% of freshwater in the world is available
for human consumption
A cup of coffee requires 140 litres of water to be
produced
Over 70% of water used in Latin America is
returned into rivers without being treated

The Energy from Coffee Wastewater project has been
implemented in a range of differently sized farms. The
achieved results of the project range from preventing local deforestation of native trees to better indoor environments for families who replaced firewood with domestic
gas stoves for cooking. Additional outcomes included:
•
•
•
•

Treatment of essentially all water used in coffee
processing
Over 50 percent less water used during coffee processing
Generation of significant amount of biogas used to
power households and coffee mills
Prevention of the release of greenhouse-gas emissions into the atmosphere

“Coffee production is only environmentally sustainable
when water is used efficiently and polluted water from
the wet-mill process is treated. Local ecosystems do not
have the capacity to clean the large amounts of contaminated fluids,” said Han De Groot, executive director
at UTZ Certified. “Rural communities and coffee production depend intrinsically on a ready supply of fresh
water. So if we want to talk about coffee produced in
a sustainable manner then wastewater must be treated
when released into the environment.”

The Energy from Coffee Wastewater project was awarded the Sustainability Award by the Specialty Coffee Association of America in 2012, and in 2010 it received
the same award from the Global Sustainable Biomass
Fund in the Netherlands. The project is funded by Hivos and the Dutch Ministry of Economic Affairs.
UTZ Certified is currently introducing the technology
in Peru and Brazil. UTZ hopes to get further funds and
industry’s support to replicate the initiative in Africa
and Asia.
UTZ Certified is a program and label for sustainable
farming of coffee, cocoa and tea. Its mission is to create a world where sustainable farming is the norm. The
UTZ Certified Program enables farmers to learn better
farming methods, to improve working conditions and to
take better care of people and the environment.
The UTZ Certified Program includes requirements for
managing water in the coffee industry. Farmers must put
in place a water quality analysis and monitoring program, so corrective actions can be applied when needed.
More information at: www.utzcertified.org.

Your Own Personal
App Store!
Effective UVC
Germicidal
Solutions for all Air,
Surface and Water
Applications
Since 1960 American
Ultraviolet has manufactured 100,000+
UVC germicidal fixtures
for commercial, healthcare and residential
applications. Contact
us today to learn about
the most effective
fixture for your app.

Choose Your App For:
AIR
CC Series
Improves
IAQ on
Coils and in
Ducts
SURFACE
ARTZ Mobile Room Sterilizer Targets Zero Infections
in Patient Environments
WATER
Water Purification Systems
with Flow Rates of 1-1,000
Gallons/Minute

www.americanultraviolet.com

Headquarters: Lebanon, IN

1-800-288-9288
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IUVA Industry News continued
EPA PLANS TO WRITE GUIDANCE ON REUSE
OF TREATED AND RECLAIMED WASTEWATER
Peter Grevatt, director of the U.S. Environmental Protection Agency Office of Groundwater and Drinking
Water, announced in August that the EPA plans to
write guidance on the reuse of treated and reclaimed
wastewater to augment drinking water supplies. The
announcement was made at the annual meeting of the
Association of Clean Water Administrators in Oklahoma City.
The new guidance will supplement existing guidance
that the EPA Office of Wastewater Management released in 2012. However, the 2012 guidance didn’t address direct potable use of reclaimed wastewater.
The EPA will work with the Association of State Drinking Water Administrators on developing the guidance.
The EPA will take the lead in writing the document.
Additionally, EPA also has rehired CDM Smith, the
Cambridge, Mass.-based consulting firm, to develop a
compendium of practices related to direct potable use
that will be added to the 2012 guidelines for water reuse. CDM Smith had helped the EPA write the 2012
document.
Dr. Kati Bell, president-elect of IUVA and CDM
Smith’s Technical Strategy Leader for Disinfection and
Reuse, will serve as leader for the project.
GLOBAL WATER CHALLENGES ADDRESSED
WITH UV TECHNOLOGIES
Marvin DeVries is one of
the leading innovators in
UV technologies and applications in the world.
DeVries is president of
Trojan Technologies, a privately held corporation.
He holds a M.Eng. and a
P.Eng. and has been a
company leader since the
late 1980s. His career has been focused on water disinfection and water reuse issues.
	
  

“We are developing more energy efficient ways to deploy core technologies that would allow us to treat water
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for some of the largest cities in the world using energy
efficient UV light technology,” says DeVries.
A decade ago it was not easy to convince leaders of
large urban areas to adopt UV technology. DeVries cited a potential Trojan client from ten years ago, the City
of Chicago. Chicago officials decided against the use of
UV water treatment because it consumed too much energy and required too many lamps – at the time. “Now
that Trojan has launched a whole new generation of
energy efficient products, the City of Chicago is ready
to utilize the technology,” said DeVries.
Trojan Technologies maintains a longstanding commitment to research and development in the UV industry.
“We typically spend 5 percent of our revenues on research and product development. The approach has
been to build a core team of scientists and engineers
with expertise in UV applications,” remarked DeVries.
“This core team has been evolving over the decades to
push the boundaries and find new applications and develop new technologies that deliver UV solutions that
are very cost effective,” he added.
Currently, the United States is undergoing infrastructure
issues, especially with dated and deteriorating sewage
and water treatment plants. Many locations in the U.S.
are seeing the importance of infrastructure upgrades.
There must be a strong commitment to updating water
and sewage infrastructure, or communities will experience the effects of water pipes bursting or storm water
from extreme weather events overtaking outdated systems. These events may cause water scarcity for a period of time, injury and even fatalities.
Large urban areas such as Chicago and New York City
are now operating UV technology treatment plants
successfully and may serve as models for other cities to
adopt the technology too.
What is clear is that the demand for clean water is ever
increasing. The climate is changing globally, with more
extreme weather events on the rise.
DeVries categorizes global water problems in two different ways: water scarcity and excessive water from
weather related events. According to DeVries, “We continue to see urbanization with a trend towards living
in drier areas. Generally speaking people like to live in

warm, sunny places, where there is not enough rainfall. This creates a situation where there’s a need to find
methods of water conservation. This includes reusing
water in creative and cost effective ways.”
Yet this is only one half of the equation. “The other issue
many municipalities are facing is water challenges from
extreme weather events,” says DeVries. Many cities must
address these weather events because of the way they tax
existing systems. Overloads cause possible water contamination and water treatment facility shutdowns.
UV technology can be used in cases of water scarcity by
diverting water from an area with abundant water resources and low population to areas with high population
in need of more water. Contemporary UV water disinfection systems are designed to deal with overloads from
storm waters well. DeVries says “on the reuse side, it has
been well established that UV has been a cost effective
way to treat wastewater to a standard where it can be
reused.”
DeVries points to UV facilities Trojan installed in the
United Kingdom as an example of solving the challenge
of treating larger and larger volumes of water. “Special
systems have been designed and implemented to treat
storm water,” says DeVries. “This extra volume of water bypasses the core systems and is treated for reuse.
There are a half dozen systems operating very successfully in the U.K. This is an affordable treatment
strategy for municipalities,” he added.
In many cases, municipalities and towns do not have
the land or resources to expand facilities. UV technologies can be built into existing water treatment plants
- retooled with the latest generation of products available.
In the near future, there are two key areas of growth in
UV technologies, according to DeVries: ballast water
treatment and UV LED technology.
Ballast Water – Compact, Energy Efficient UV
Treatment Devices for Ships
The international shipping industry may be subject to
additional requirements when discharging ballast water while ships are in port. The ballast water is taken
on when the ship is empty, to stabilize the vessel while
at sea. Ballast water is discharged at port, before a ship
is loaded. This discharge of the ship’s temporary water
may cause local environmental problems, because the
water can carry microorganisms and toxins.

Clean water
is a matter of trust.

UV radiation is a reliable way to disinfect water
and eliminate harmful substances. That applies to
treating drinking water – the essence of life – and
waste water alike.
UV lamps from Heraeus Noblelight are particularly
efficient and thus stand out due to their very low
energy consumption. Our lamps offer this recognized
standard of quality throughout their long service life.
Heraeus UV lamps combine exceptional reliability
with cost-effectiveness.
Each of our UV lamps is tailored to the specific
requirements of our customers.

Your partner for
reliable UV solutions
Interested in UV solutions for water treatement?
Contact us at: hng-uv@heraeus.com
www.heraeus-noblelight.com
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Ballast water could literally come from anywhere on the
globe so releasing it can create problems in the local
environment where it is discharged. “This water can
contain organisms of various sizes that can be very invasive to the environment. Ballast water needs to be
treated so it doesn’t cause invasion of new species (or
toxins). The solution is a compact, energy efficient,
UV disinfection system on board the ship. Ballast water
treatment should offer many new opportunities for the
UV technology industry.
UV LED Technology
The UV LED-powered device has revolutionized the
way UV devices are designed and implemented. “Over
the next decade we can expect to see UV LED technologies come into their own,” says DeVries. The smallscale treatment and disinfection of water, surfaces, and
air is possible with UV LED technology. DeVries says,
“It will become cost effective on a large scale, and we
may expect to see this technology at the household
treatment level and smaller. It’s an area of new opportunity in UV technologies.”
Marvin DeVries will be one of the keynote speakers at
the International Ultraviolet Association’s Americas Regional Conference from October 26-28 in White Plains,
N.Y., at the Crowne Plaza Hotel. Included at the end of
this event is a group tour of the Catskill-Delaware UV
Facility – a Trojan installation. The Catskill-Delaware
UV facility provides water to 10 million people in New
York City and is approximately 30 miles north of downtown Manhattan. “This is - to our knowledge – the
largest UV drinking water plant in the world. If UV
can be used on this scale, there is virtually no limit,”
says DeVries.
For more information on the Americas Regional Conference, visit:https://www.iuva.org/event/americasregional-conference.
Achieving Justice and Human Rights in an Era of Climate Disruption

Achieving Justice
and Human Rights
in an Era of
Climate Disruption

CLIMATE LAWS
INADEQUATE TO
PROTECT HUMAN
RIGHTS – NEW LEGAL
FRAMEWORKS NEEDED
The human rights of the world’s
most vulnerable will be severely
threatened unless urgent action is taken to improve access
to justice and legal frameworks
for people affected by climate change, concludes a new
‘Through this report the legal community embraces climate justice, elucidates
the links between climate change and human rights and makes clear
recommendations on ways to secure justice for those affected by climate impacts.’

Mary Robinson President, Mary Robinson Foundation – Climate Justice;
United Nations Secretary-General’s Special Envoy for Climate Change

‘On the basis of a comprehensive review of the relevant domestic and
international law, this report suggests concrete steps towards achieving
climate justice that are both far-reaching and eminently sensible. Its analysis
and recommendations should be read by everyone involved in climate policy.’

Professor John H Knox UN Independent Expert on Human Rights and the Environment;
Professor of International Law, Wake Forest University School of Law

‘This ground-breaking report by a remarkable group of lawyers, judges
and scholars from around the world draws on the weaknesses inherent in
current domestic and international law to identify opportunities for reform
by governments, UN bodies, the WTO, human rights tribunals, courts,
corporations and individuals to reduce greenhouse gas emissions and provide
justice to those most affected by climate change.’

International Bar Association
Climate Change Justice and Human Rights Task Force Report

Michael B Gerrard Andrew Sabin Professor of Professional Practice;
Director, Sabin Center for Climate Change Law, Columbia Law School, New York
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report by the International Bar Association (IBA) Task
Force on Climate Change Justice and Human Rights.
Published today, the ground-breaking 240-page report
Achieving Justice and Human Rights in an Era of Climate Disruption finds that, while climate change affects everyone, it
disproportionately strikes those who have contributed to
it the least and lack the resources to respond. The report
assesses the severe challenges currently facing national
and international legal regimes which are poorly suited
to provide legal remedies to those most affected, and outlines concrete recommendations for reform to create climate change justice structures that actively help protect
and preserve environmental and human rights.
The report’s key recommendations include:
• Legal recognition for a new universal human right
to a safe, clean, healthy and sustainable environment;
• Creation of a new international dispute resolution
structure for climate change issues, including a new
specialist International Court on the Environment
– and, in the interim, for States to recognize the jurisdiction of the International Court of Justice and,
in arbitrations, the Permanent Court of Arbitration
in the Hague;
• Greening bilateral investment treaties and free trade
agreements to include state and investor party obligations to comply with environmental laws, climate
change commitments and to provide precedence to
environmental and climate friendly laws over conflicting trade measures;
• The issuing of World Trade Organization guidelines reassuring states that trade-related measures
motivated by climate concerns will not fall foul of
WTO trading rules, and that economic subsidies be
rebalanced in favor of climate-friendly technologies
and against fossil fuels;
• Inclusion of a cumulative carbon budget in the
United Nations Climate Change Multilateral
Framework to achieve a 2°C temperature rise limit;
• Increasing corporate responsibility to recognize
how climate change impacts on human rights and
to implement policies to achieve greater environmental awareness and greater corporate/regulator
liaison on group-wide greenhouse gas measurement, reporting and disclosure; and
• Using the U.N. Universal Periodic Review (UPR)
process to highlight climate justice concerns for developing countries before a broad audience.

Through the more than 50 recommendations, proposed
across short, medium and long-term timeframes, the
Task Force calls on world leaders, policymakers, lawyers,
corporations, trade bodies, human rights bodies, communities, scientists and individuals to take ‘joint, bold
action’ to achieve climate change justice. The Report’s
recommendations are the result of a comprehensive survey of domestic and international law relevant to climate
change and of the ways in which these laws and legal
systems impede or constrain the realization of climate
justice and human rights.
Mary Robinson, U.N. Secretary-General’s Special Envoy
for Climate Change, comments in the report’s foreword,
‘With the publication of this report I have to say that the IBA has
surpassed my expectations and delivered an excellent contribution to
the understanding of climate justice and the role of human rights
law in addressing the climate challenge. Through this report the legal
community embraces climate justice, elucidates the links between climate change and human rights and makes clear recommendations on
ways to secure justice for those affected by climate impacts.’
The Task Force, co-chaired by David Estrin, Chair of
the IBA’s Environment Health and Safety Law Committee, and Baroness Helena Kennedy QC, Co-Chair
of the IBA’s Human Rights Institute, emphasizes that the
time for action is now and that unless reforms are put
in place, current effects – including increased incidence
of worsening droughts, hurricanes and heat waves – are
likely to be “dwarfed by the future consequences of climate change.” These include rising sea levels, unprecedented weather disasters, depleted freshwater reserves,
vanishing ecosystems and food supplies, as well as risk of
serious social disruption, lost livelihoods, mass displacements of peoples, and loss of cultural, family, community
and language continuity.
IBA President Michael Reynolds said, ‘Existing legal mechanisms addressing mitigation, adaptation and remediation of climate
change are failing to cope with the scale of the global issue and its
wide-ranging impact on individuals, leaving climate change justice
issues unaddressed. That climate change raises concerns of ethics
and justice is now without question.’ He added, ‘The significance of Achieving Justice and Human Rights in an Era
of Climate Disruption lies in how it assists with moving from
understanding to action. The Task Force points the way forward in
translating climate justice into effective legal justice, with a series
of proposals that are guided in scientific consensus, in the reality of
international climate policy and in the urgency of real life impacts on
individuals and communities.’
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TROJANUV INTRODUCES THE
TROJANUVTELOS™, THE LOWEST LAMP
COUNT, LOWEST ENERGY AND EASIESTTO-MAINTAIN UV SYSTEM FOR DRINKING
WATER DISINFECTION
Earlier this month,
TrojanUV launched
the
TrojanUVTelos™, a UV system that sets a new
standard for ultraviolet (UV) disinfection for small communities.
The
system
combines
TrojanUV
Solo
Lamp™ Technology and the revolutionary TrojanUV
Flow Integration (FIN™) Technology to deliver the lowest lamp count, lowest energy, and easiest-to-maintain
UV disinfection system available. No compromises are
needed with the compact and efficient TrojanUVTelos.
“In the world’s communities, providing safe drinking
water without the overuse of chemicals and without creating disinfection by-products is a continual challenge,”
says Marv DeVries, president of Trojan Technologies.
“Our goal with TrojanUVTelos is to make UV disinfection easier and more cost effective.”
These cost savings are driven by FIN, a new hydraulic optimization technology developed by TrojanUV. FIN advances the science of mixing and light distribution inside
a closed vessel UV system to never-before-achieved levels. Inside the TrojanUVTelos, FIN uses patent-pending
flow modifiers distributed throughout the length of the
UV chamber to ensure the highest possible UV disinfection performance, reducing lamp counts, energy requirements and overall operational costs.
“Our customers correctly demand lower energy consumption and lower lamp count. We created the TrojanUVTelos to address the needs of the energy- and
maintenance-conscious buyer,” states Adam Festger,
Drinking Water Market Manager at TrojanUV. “The
Solo Lamp and UV system design advancements are allowing us to design higher efficiency and lower maintenance UV systems than ever before.”
Even in developed countries, water can act as a vehicle
for illness. The USEPA reports that in the United States,
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tens of thousands of public water systems, the majority
of which extract groundwater, provide water without disinfection. A recent report on European drinking water
identified that approximately 12% of European drinking water is also not disinfected. The TrojanUVTelos is
designed to simplify implementation of drinking water
disinfection and protect communities from a wide range
of pathogens including bacteria, viruses and chlorineresistant protozoa such as Cryptosporidium and Giardia.
With TrojanUVTelos, SCADA connection is standard,
as is remote online monitoring and enhanced regulatory reporting capability. Drivers and controls are pre-assembled and mounted on the UV chamber which eliminates the need for a separate, wall- or stand-mounted
cabinet. This greatly simplifies installation and reduces
footprint. DVGW certification is in progress, will be
completed in early 2015, and will equip the TrojanUVTelos to meet the latest drinking water disinfection
regulations globally.
Telos is a Greek word meaning an outcome or goal.
With the TrojanUVTelos, Trojan believes that it has
achieved a significant milestone in drinking water disinfection.
About TrojanUV Solo Lamp Technology
In May 2010, after five years of development and testing, Trojan introduced their TrojanUV Solo Lamp
Technology. By combining the best features of both lowpressure and medium-pressure lamps, this technology is
enabling Trojan to launch a new platform of advanced
UV systems. This line of products includes TrojanUVTorrent™, TrojanUVSigna™, TrojanUVSonus™, and
now TrojanUVTelos. These systems not only provide
maximum disinfection performance, but, through new
design features, are now even easier to install, maintain
and operate.
About TrojanUV
TrojanUV designs, manufactures and sells pressurized
and open-channel UV disinfection systems for municipal
wastewater and drinking water, and UV-oxidation systems for environmental contaminant treatment applications. TrojanUV plays an important role in advancing
disinfection technology, and is committed to providing
the world with more efficient, environmentally-friendly
water treatment solutions. There are over 8,500 TrojanUV installations, in 102 countries, treating 50 billion
gallons of water per day.

UNIVERSAL LASER SYSTEMS ANNOUNCES
XLS10MWH WITH PATENT PENDING
MULTIWAVE HYBRID™ TECHNOLOGY FOR
ADVANCED LASER MATERIAL PROCESSING
Universal Laser Systems announces the release of the
XLS10MWH Multiwave Hybrid™ laser material processing platform as the newest member of the XLS
product family. The XLS10MWH platform combines
the laser energy from CO2 lasers of 9.3 or 10.6 microns
and a fiber laser of 1.06 microns into the simultaneous
delivery of a single beam-an industry first. By allowing laser configurations of multiple wavelengths, this innovative technology opens up new possibilities for laser
material processing.

The XLS10MWH
offers the greatest range of material
	
  
and laser process capabilities, including cutting, marking and engraving both organic and inorganic materials. The control of lasers individually or simultaneously
provides infinite laser energy combinations for the development of new laser material processes, offering advantages in advanced material processing of aerospace,
automotive, electronic and other engineered materials,
including reinforced polymers, composites, nanocomposites and even hybrid materials.
To learn more about the XLS10MWH and access the
Multiwave Hybrid™ Technology for Advanced Laser
Material Processing whitepaper, go to www.ulsinc.com.
To learn more about processing specific materials with
the XLS10MWH, send your inquiry to moreinfo@
ulsinc.com.
The XLS product family consists of modules that work
together like building blocks to create the perfect solution to meet present and future business needs. This
modular design architecture allows for the customized
selection from modules that include a feature-rich, highly configurable platform, lasers, focusing optics, workflow and process optimization, safety and facility, and
software.

For over 25 years Universal Laser Systems has been
gaining extensive experience with laser-material interactions. Using this experience, Universal Laser Systems
develops customizable DLMP™ (Digital Laser Material
Processing) solutions to deliver the highest capability,
flexibility, and performance lasers and laser system solutions for advanced material processing.
ULTRAVIOLET GERMICIDAL IRRADIANT
(UVGI) KILLS EBOLA VIRUSES ON SURFACES
AND IN AIR IN HEALTHCARE SETTINGS
The Ebola virus outbreak is worsening everyday in West
Africa causing anxiety and civil unrest. The Center for
Disease Control (CDC) in the U.S. has issued warnings
to hospitals and healthcare facilities across the U.S. about
how to diagnose Ebola, and ask questions about a patient’s recent travel history.
Once Ebola has infected a community, how can the virus be eradicated from hospital and healthcare rooms
that previously housed patients with Ebola? The answer
is high tech, Ultraviolet Germicidal Irradiant Devices
(UVGI) used in hospital and health care settings to disinfect hospital rooms and equipment effectively. UVGI
harnesses UV-C, 254nm energy f bulbs that irradiate
surfaces, objects and air to disinfect from deadly diseases
such as Ebola, Tuberculosis and Lassa. UVGI devices
kill microorganisms that spread disease and are being
employed more frequently in healthcare settings in the
United States and globally.
UVGI Technology Irradiates Dangerous Microorganisms
UVGI devices are effective for health-care settings and
other public spaces where the danger of the virus spreading can mean the difference between life and death.
Chlorine Dioxide has also been used to sterilize hospital rooms, fixtures, beds and equipment. UVGI used in
healthcare settings to eliminate viruses such as Ebola
have been found to be just as effective as Chlorine Dioxide with the use of UVC energy.
Sagripanti and Lytle Study Effectiveness of UVGI
Against Ebola in 2010
UVC light was used to irradiate surfaces with Lassa, vaccinia and Ebola viruses dried on surfaces in a study published in 2010 by Jose-Luis Sagripanti and C. David Lytle.
The study, entitled, “Sensitivity to Ultraviolet Radiation
of Lassa, vaccinia and Ebola viruses Dried on Surfaces,”
found that UVGI applied to surfaces left only “three to
four percent of UV-protected irradiated virus particles.”

“UVC treats the Ebola virus on surfaces and in the air
and it treats it significantly enough to be effective,” says
Karl Linden, President of the International Ultraviolet
Association and the Helen Croft Professor of Environmental Engineering at University of Colorado Boulder.
2014 Laboratory Studies on the Effectiveness of
UVGI Against Ebola
Mount Sinai Hospital is conducting research on life
threatening human pathogens that can persist for prolonged periods on surfaces in the hospital environment.
Of these pathogens, methicillin-resistant Staphylococcus aureus (MRSA), Clostridium difficile (C-diff) and
Klebsiella species are major concerns. These organisms can be transmitted from person to person consequent to inadequate cleaning of touched surfaces in
hospital rooms. The Ebola virus can also be transmitted by this route.

Manufacturers of moveable whole-room UVGI decontamination devices claim that their equipment can
clean organisms from surfaces by irradiating patient
rooms. No objective test has been conducted to verify
these claims.
In a 2013 study, Mount Sinai Hospital in New York
City, in partnership with the Harvard School of Public Health, developed a proof-of-concept protocol for
surface decontamination of a simulated bedrail with
coupons [plates] seeded with M. Serratia (an inert bacterium), placed on opposite surfaces and simultaneously exposed directly and indirectly to UVGI from one
mobile UV (254nm) multi-lamped device.
These studies are headed by Richard Vincent, at the
Icahn School of Medicine at Mount Sinai Hospital,
an architect with a specialty in lighting and ultraviolet
technology. His work, and that of his late colleague,
Philip Brickner, M.D., “has focused on interrupting
the transmission of airborne diseases and tuberculosis and influenza, using upper room UVGI treatment
systems.” Mr. Vincent stated that the next phase of
the work is to begin in Fall of 2014. A range of these
moveable whole-room UVGI decontamination devices will be tested according to this protocol. This will
allow a comparison of the devices on a common basis.
Should the laboratory studies show significant decontamination potential they would plan to conduct a further study with a number of these devices in clinical
settings.
One company that makes UVGI applications for
healthcare settings is Xenex. The Germ-Zapping Ro-
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bots Xenex produces are mobile devices on wheels.
The Xenex Robot is initiated by a hospital staff member. Once the robot is started, the room is vacated
while the light pulses for approximately five minutes.
Another company which provides both types of healthcare solutions for the disinfection of dangerous viruses
and pathogens is ClorDisys. ClorDisys provides the
option of using UVGI devices such as the Torch or the
Flashbox to disinfect rooms and equipment or Chlorine Dioxide Gas Systems such as the Minidox Chamber and the Equipment Decon Chamber - fumigation
devices used to detoxify furniture and equipment.
UVGI devices need to be utilized more widely in order to properly sterilize rooms between patients, for
the safety of staff, patients and visitors. To learn more
about the science of UVGI technology and the effectiveness of UVGI against the spread of HAIs (Hospital
Associated Infections), visit http://www.iuva.org.
Source: “Sensitivity to ultraviolet radiation of Lassa, vaccinia,
and Ebola viruses dried on surfaces” by Jose-Luis Sagripanti
and C. David Lytle, 2010
http://nihbrp.com/Citations/completed/HumanHealthEcologyTeam/Survival-Inactivation_of_pathogens/Sagrapanti_Sensitivity_2011.pdf

KARL LINDEN HONORED WITH
WATEREUSE PERSON OF THE YEAR
AWARD
Karl G. Linden was
selected the WateReuse Person of the
Year at the 2014 Annual event at the Fairmont Hotel in Dallas,
Texas on September
8, 2014. For more information please visit:
https://www.watereuse.org/node/3303
Professor Linden has
been a leader in research and education in the area
of water reuse for over a decade. He developed and
teaches a graduate class in Sustainable Water Reuse
at the University of Colorado Boulder and has led
numerous projects funded by the WateReuse Research Foundation, with a specialty in advanced disinfection and oxidation processes.

Issues and Opportunities with UV-C-based
Room Disinfection Products
By Peter E. Gordon, Co-Chair, IUVA Healthcare Working Group

I

t is well established in infection prevention practice that surfaces in hospital rooms are continually contaminated by infectious pathogens. The
sources of these dangerous pathogens include people who enter the room with contaminated hands
and compromised clothing, contaminated instruments and items that are brought into the room,
and the current patient residing in the room. In addition, the air entering the room is not sterile and
deposits pathogen containing fomites which settle
onto surfaces adding to the degree of bio burden
compromise.
It is also well established that the accumulated
pathogens residing on the high-touch surfaces are
then transferred onto bare or gloved hands and
clothing of nurses, doctors, visitors and environmental workers when touched, which in turn puts
patients at great risk since they or their immediate
surroundings are consequently contaminated by
touch transfer mechanisms. Hence, even perfect attention to between-patient-visit hand sanitation by
healthcare workers (HCWs); 100% compliance, and
effective sanitization of hands to – 4 log10 inactivation, (99.99%; which is not currently achieved),
will leave the hands contaminated while performing
tasks within the room. This situation is judged to be
unavoidable.
Accordingly, the ultimate solution espoused by the
World Health Organization (WHO) is hand sanitation immediately prior patient contact; the Five Special Moments (‘FSM’), so that patients or the patient
surround are not contaminated as a result of attention or care from a healthcare worker, attendant
or a visitor. Currently, the use of alcohol rubs just
prior to contact is recommended by WHO for hand
sanitation despite the fact that during a shift 100 or
more alcohol rub hand sanitations, each taking at
least 30 seconds with a resulting almost one hour

dedicated to hand sanitation per shift, would be required. Moreover alcohol rub is not free of hand irritation and is totally ineffective on spores such as C.
diff and some viruses. Hand washing is usually less
effective, takes more time and is generally more irritating. There is no currently available product that
can meet the WHO FSM requirement so it remains
an objective, but not yet a reality.
As a response to problematic hand hygiene, a number of companies are now offering UV-C-based,
room disinfection devices, which have as their purpose to supplement terminal cleaning. They nominally sanitize room surfaces in as little as 15 minutes, and by lowering the bio burden levels, help to
minimize additional contamination of hands and
clothing when the surfaces are contacted later. This
sanitation process must be carried out in a vacant
room due to the dangers UV-C poses to unprotected
eyes, so it is generally performed only after patient
discharge and cleaning by environmental workers.
To understand the efficacy of this approach, it is
important to recognize that inactivation of pathogens, especially hardy C. difficile endospores, to the
nominal – 4 log10 or 99.99% sanitation level in 15
minutes, typically requires a total UV-C dose at a
wavelength of λ253.7 nm of about 900 joules/meter2 in a 900 second period. Other pathogens such as
S. aureus are more easily inactivated. This implies a
continuous UV-C intensity of at least 1 watt/meter2
incident on any surface. Keeping in mind that the
UV-C intensity of the radiation from the source falls
off with the square of the distance from the source;
i.e., as 1/distance2, the intensity of the source of
about 250 watts/ meter2 at the tube surface is decreased at a distance of say roughly 10 feet from the
UVC source to about 1 watt/meter2. That could be
effective in sanitizing most of the room surfaces for
normal incidence rays falling directly on the room
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surfaces. This would be the case for walls, which are
actually not touch surfaces in most cases. However,
most touch surfaces in the room are generally not
perpendicular to the UV-C rays coming from the
source. A desk or table or bed surface is in fact almost certainly at a large oblique angle to the UV-C
rays. So for example the effectiveness of radiation
incident at 45 degrees to the surface is reduced to
70.7% of its normal incidence value, reducing the
achievable inactivation to less than 99.9% and for
light directed parallel to the contaminated surface,
to virtually no inactivation. Reflection off the ceiling is the only way flat surfaces can be illuminated.
However, the trajectory is hardly ideal.
Accordingly, the walls of the room may be fully
sanitized but certainly not the important high touch
surfaces, missing the fundamental purpose of the
entire exercise. Hence, the UV-C room sanitizer systems for this reason alone are ineffective for most
pathogens. There is no easy fix for this inability to
inactivate; fundamental optics work against effective
UV-C exposure of a hospital room, and certainly
the current generation of device designs do not sufficiently overcome this inherent limitation.
There is also the issue of how to deal with shadowed
areas that still may be on the high touch surfaces.
If UV-C disinfection is suppose to help rectify inadequate terminal cleaning, there is a built in assumption that most surfaces are still dirty. However,
this important concern is almost never discussed.
Soiled surface is a serious problem since most biofilm, settled dust, and human excrement or spatum
is opaque to ultraviolet and will shield pathogens
within or below the incident surface. There will be
no improvement in the quality of the target surfaces
if they are not fully cleaned prior to exposure to UVC. Depending on the level of contamination, pathogens can clump together and become only partially
transparent to UVC. There will be shielding of
some of the pathogens to UV-C within the clump;
reducing the received dose and the overall degree
of inactivation achieved. This additionally undermines the purposes of room sterilization. However,
the story gets worse. The material and texture of
the underlying surface can play a role in reducing
effectiveness.
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Also there is no standard efficacy validation approach. There is a lack of an ongoing recertification
and verification protocol that are common practice
for other modalities used in hospital settings such as
autoclaves and VHP gas sterilizers. Such approaches
would help hospital make purchasing decisions and
enable ongoing vigilance of effectiveness. Lastly, it
would provide a platform to reinforce credibility.
Finally should be noted that such systems are expensive; in most cases exceeding $50,000 per device.
Maintenance is expensive and the systems have an
annual operating cost of about $25,000 or more
plus labor amounting to perhaps another $25,000
per year, for a total annual operating cost well above
$100,000. Assuming the systems can do 20 rooms
per day or about 7,000 rooms per year, the additional cost, beyond terminal cleaning, of ‘sanitizing’
per room is about $15. That would be a bargain if
the system fully sanitized all touch surfaces and if
the room remained sanitized during the stay of the
next patient. Moreover, what does one do with double rooms? Both patients must be out of the room
to attempt full room sanitation with UVC. Patient
recovery is not that accommodating. Unfortunately, un-sanitized clothing and un-sanitized hands of
HCWs, unsanitized visitors, and unsanitized maintenance staff all quickly build up the contamination
level and put the patient at risk. In the end there is
no ducking the WHO enunciated requirement that
hands and clothing coming into contact with the patient and the patient surround must always be sanitized, preferably before each patient touch.
The upcoming October 28, 2014 IUVA Healthcare
workshop will discuss and explore many of the benefits of such systems but also their limitations, and
how new fast moving developments may overcome
issues with the application of germicidal ultraviolet
light to reducing contamination in hospitals leading to lowered rates of hospital associated infections
creating new opportunities and improving patient
and worker safety.

Comparative Evaluation of the Removal
Characteristic of Ibuprofen by UV/H2O2 and
UV/S2O82- Processes
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INTRODUCTION
A substantial number of pharmaceuticals are
continuously being released into the environment
and have been detected in various aquatic systems
(Halling-Sorensen et al., 1999). Because many
pharmaceuticals are resistant to conventional
water-treatment processes, a more effective process
to remove the pharmaceuticals is urgently needed
(Kim and Tanaka, 2009).
The UV/H2O2 process, which is a kind of advanced
oxidation processes (AOPs), is used as an alternative
process due to the generation of the OH radical that
has an excellent removal efficiency of the persistent
organic matter. However, the potential of alternative
AOPs to improve the removal efficiency or to reduce
the undesired by-products is always interest. The
UV/S2O82- process is an emerging AOP due to the
generation of the SO4- radical that is known to be a
very strong oxidant (redox potential of 2.43 V).
This study compared the two processes, UV/H2O2
and UV/S2O82-, in terms of the radical generation,
reaction mechanism, and scavenging effect in the
natural and synthetic solutions. To make comparative
evaluations, the model pharmaceutical compound
ibuprofen (IBF) and the radical probe compound
para-chlorobenzoic acid (pCBA) were used.

MATERIALS AND METHODS
UV photolysis experiments
The photo degradation experiments were carried out
in a bench-scale quasi-collimated beam apparatus
(Bolton and Linden, 2003) equipped with two 11 W
low-pressure lamps (Philips Co., Netherlands). All
test solutions were placed in a petri dish at a depth
of about 0.786 cm (50 mL of each solution). A small
stir bar was placed inside the Petri dish to ensure
homogeneous UV exposure. The UV fluence (mW/
cm2) was determined using a calibrated radiometer
equipped with a 254 nm detector (UVX Radiometer,
UVP Co., USA).
Analytical methods
A high performance liquid chromatography (HPLC,
Gilson Inc., USA) equipped with a reverse phase
column (XbridgeTM C18 5.0 μm, 4.6 mm x 250
mm), a degasser, an auto-sampler, and a UV/Vis
wavelength detector was used for analysis of IBF.
The mobile phase was 23% v/v A (5 mM phosphoric
acid) and 77% v/v B (methanol), and the detector
wavelengths were 222 nm. The concentration
of H2O2 was measured by an H2O2 assay test kit
(colorimetric with test strips, Merckoquant®).
The molar absorption coefficients of IBF and the
absorbance of solution were measured at 254 nm
using a UV spectrophotometer (Cary-50, Varian).
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The dissolved organic carbon (DOC) was analyzed
using a TOC analyzer-TOC-VCPH/CPN (Shimadzu Co.,
Japan). Alkalinity was measured by titration with
0.02 N H2SO4 to the methyl orange endpoint. The
pH values were measured with a pH meter (Thermo,
ORION 3 STAR, US) calibrated with pH 4, 7, and 10
buffer solutions.
RESULTS AND DISCUSSION
In the UV direct photolysis process, IBF was very
slowly removed (0.00015 cm2mJ-1). This is due to the
low molar absorption coefficient (ɛ, 2.56 M-1cm-1)
and the quantum yield (Φ, 0.192 mole ein-1) of IBF
(Wols and Hofman-Caris, 2012), which are important
parameters that influence the removal efficiency of
pharmaceuticals and other organic compounds during
UV irradiation processes.
To observe if the removal efficiency in the UV/H2O2
and UV/S2O82- processes is enhanced compared with
the UV direct photolysis process, each oxidant (H2O2
or S2O82-) was initially added at levels of 0.2 mM and
2 mM before irradiation. Fig. 1 shows the removal rate
constants of IBF according to the initial concentration
of oxidants in the UV/H2O2 and UV/S2O82- processes.
In both processes, the removal efficiency of IBF
increased as the concentration of additives increased,
but the increased removal rate in the UV/S2O82process was significantly higher than that in the UV/
H2O2 process. To investigate the difference in removal
rates, the second-order rate constants between IBF
and the OH radical and between IBF and the SO4radical were calculated by experimental method using
the following equation (e.g. [1]) (Pereira et al., 2007).

due to higher molar absorption coefficient (ɛS2O8, 44
M-1cm-1) and quantum yield (ΦS2O8, 1.4 mole ein-1)
of S2O82- than H2O2 (ɛH2O2= 19 M-1cm-1 and ΦH2O2=
1.0 mole ein-1) (Deng et al., 2013).
The shape of the removal rate increase is different
for the two processes (Fig. 1). The removal rate
increase in the UV/S2O82- process shows a linear
line with the initial concentration of S2O82- whereas
the removal rate increase in the UV/H2O2 process
describes a parabola with the initial concentration
of H2O2. The reason for this difference can be
explained by the second-order rate constant between
the additive and the generated radical (kOH,H2O2= 2.7
× 107 M-1s-1, kSO4-,S2O82-= 6.6 × 105 M-1s-1) and the
rate constant of each radical-radical recombination
reaction (kOH,OH= 5.5 × 109 M-1s-1, kSO4-, SO4-= 7.6 ×
108 M-1s-1). The high reactivity of OH radical with
H2O2 and OH radical can lead to the decreased
removal rate in excess amount of H2O2 condition of
UV/H2O2 process.

[1]

The calculated second-order rate constant between
the OH radical and IBF (kOH,IBF= 5.91 × 109 M-1s-1) is
about five times higher than the calculated secondorder rate constant between the SO4- radical and
IBF (kSO4,IBF= 1.15 × 109 M-1s-1), but the removal
efficiency of IBF in the UV/S2O82- process is higher
than that in the UV/H2O2 process. A plausible
reason is that the generation yield of the SO4radical in the UV/S2O82- process is higher than the
yield of the OH radical in the UV/H2O2 process
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Fig.1. Effect of hydrogen peroxide (H2O2) and persulfate (S2O82-)
concentration on k0 value of IBF removal by UV/H2O2 and UV/
S2O82- processes ([IBF]0 = 10 µM, UV irradiation = 0.35 mW/cm2,
reaction time = 600 s)

This study has shown different reaction characteristics
and mechanisms between the OH radical and the
SO4- radical in various water conditions that included
synthetic solutions (alkalinity, pH, Cl-, NO3-, and SO42-)
and wastewater reuse plant waters (inlet water and RO
treated water).

CONCLUSIONS
From this study, it appears that the UV/H2O2 and UV/
S2O82- processes can effectively remove IBF. The second
order rate constant of SO4- radical with IBF is lower
than between OH radical and IBF, but the removal rate
in the UV/S2O82- process is higher than the UV/H2O2
process from the higher production of SO4- radical
than OH radical in same condition. The removal rate
increase in the UV/S2O82- process shows a linear line
with the initial concentration of S2O82- whereas the
removal rate increase in the UV/H2O2 process describes
a parabola curve, which meaning that excess amounts
of H2O2 dose decrease the removal efficiency. In the
scavenging test using the synthetic and natural source
water, the removal rates of IBF by the two processes
were different according to the conditions. These results
suggest an alternative to choice an efficient UV-AOP
process according to the water quality.
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Ultraviolet Light Effects on Patulin
Mycotoxin in Foods
Yan Zhu and Tatiana Koutchma,
Agriculture and Agri-Food Canada (AAFC)
Guelph Food Research Center (GFRC)

Patulin is a mycotoxin produced by a wide range
of molds involved mainly in apple spoilage and is
a health concern primarily in fresh apple juice and
cider. Patulin can lead to acute, but more commonly,
chronic condition when consumed at levels greater
than 50 ppb that is a current regulatory standard.
The toxicity and high occurrence of patulin in apple
cider/juice promoted to establish tolerance limits in
these products. Failed or insufficient application of
good agricultural practices (GAP) and good manufacturing practices (GMP) during pre- and post-harvest, however, may result in the processing of damaged apples with high concentration of patulin. The
limited ability of traditional downstream processing
such as juice clarification and thermal pasteurization to reduce patulin levels encouraged the search
and development of novel processing techniques
to control the contamination in the final products
without affecting product quality.
The research conducted in GFRC of AAFC studied
the feasibility of ultraviolet (UV) irradiation as alternative treatment to reduce patulin levels in apple
products. The hypothesis was based on the high
patulin absorbance in the UV-C range (200 - 280
nm) with the maximum absorbance at 276 nm as
shown in Figure 1. The UV light from traditional
low-pressure mercury (LPM) lamps which release
90 percent of photons at 254 nm can be absorbed
by the patulin molecule and reduce the mycotoxin
through photochemical reactions. Moreover, the
approval of UV light at 254 nm as an alternative
treatment to thermal pasteurization of fresh juices
by U.S. FDA and Health Canada makes it feasible
to adopt the UV light based technique in the commercial application.
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In the study of UV radiation at 254 nm it was found
more than 85 percent reduction of patulin in the
apple cider and apple juice in the experimental pilot
conditions after exposure to UV sources for 40 min
at UV fluence rate of 3.00 mW·cm-2. The degradation rates of patulin varied and depended on the
UV fluence rate, exposure time, sample thickness
and constitute of juice/cider. Generally, the higher
fluence rate and/or longer exposure time, the higher degradation rate of patulin was observed. With
the same UV irradiation levels, the thinner sample
resulted in the higher reaction rate. Among different apple juices, the addition of ascorbic acid (vitamin C) accelerated the degradation of patulin. The
degradation followed the first-order reaction model.
The reaction rate constants were determined to predict patulin photo-degradation in the same apple
based beverages ( Zhou et al 2013).
The gap between the emitted spectrum of LPM UV
lamp at 254 nm and the peak absorption of patulin
at 276 nm suggested that alternative UVC wavelengths could enhance the degradation process. The
excimer lamps were considered as the alternated UV
lamps as their specific feature of narrow emission
band depend n the choice of rare gas and/or halogen (e.g. KrCl* ,λ = 222 nm; XeBr*, λ = 282 nm).
These UV sources was used to modify and further
enhance the reduction of patulin based on the potential mechanism of either providing photons with
higher energy or matching to the peak absorption
peak of patulin at 276 nm. When comparing the
three monochromatic UV light at 222 nm, 254 nm
and 282 nm, the average UV fluences of 19.6, 84.3
and 55.0 mJ∙cm-2, respectively, resulted in the 90%
reduction of patulin in apple juice through the exposure of UV lights. Therefore, the efficiency order

no significant color changes between samples before and after UV
irradiation at all three wavelengths.
The results of this study were published in Journal of Food Protection
(Zhou et al 2014).

Figure 1. The absorbance spectra of patulin between 200 and 350 nm (10 mg∙L-1, 5 mg∙L-1
and 1 mg∙L-1)

Figure 2. Reduction of patulin in apple juice by UV exposure with 222, 254, 282 nm wavelength UV lamps

of three wavelength lamps was: 222 nm > 282 nm
> 254 nm (Figure 2). In the apple juice quality attributes study, UV irradiation supporting a 90 percent
reduction of patulin did not significantly affect pH
values and total soluble solid (Brixo) of juice. The absorption coefficients at 254 nm were compared and
all the four treatments showed significant decreases
after UV exposure. Also, there was a significant decrease in ascorbic acid concentration of apple juice
at all the UV wavelengths tested. The highest loss in
ascorbic acid (Viatmin C) was observed at 254 nm
(45.3 percent). The color changes caused by 254 nm
and 282 nm were unnoticeable whereas the color
changes resulted from 222 nm and were slightly noticeable. However, the triangle sensory test showed

In summary, the research results
provided a strong evidence of the
validation and feasibility of UV
technique for the patulin decontamination of apple based products. The rate of patulin photo-degradation is wavelength dependent.
Among three wavelengths of 222
nm, 254 nm and 282 nm, the UV
lamp with wavelength at 222 nm is
the most effective UV source which
causes no significant changes in pH,
total soluble solids, and does not impact on the overall sensory characteristics in apple juice.
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Is Scale-Up Applicable for Modular UV
Chambers in Drinking Water Applications?
Chengyue Shen1, O. Karl Scheible1, Phyllis Posy2
1HDR|HydroQual, 1200 MacArthur Blvd., Mahwah, NJ, USA, 07430
2
Atlantium Technologies, Israel
Key words: Additivity; Drinking Water; Modularity; Scale-up; Validation;

INTRODUCTION
When certain criteria are met, appropriate scale-up is
traditional for reclaimed water applications, according
to the NWRI/WRF UV Guidelines (3rd Edition, 2012).
However, both the NWRI guidelines and the US EPA
UVDGM have focused on, full-scale validations of
UV systems to gain disinfection credit for drinking water applications. With new innovative systems designed
as a series of modular chambers, the additivity in dose
delivery can be expected by maintaining conservatism
with the assumption that the most upstream module
would suffer the worst hydraulic condition and the
downstream modules would have better performance.
As such, validation conducted on a UV system with
limited modular chambers can be extended to the
same series of UV systems with more chambers. This
implies significant savings on validation cost, which is
borne by UV manufacturers and the end users.
METHODOLOGY AND RESULTS
The RZ300-1n series and RZ104-1n series reactors
from Atlantium Technologies are modular in design
and can be configured with one, two or more lamps,
where n is the number of lamps in series. The UV
lamps are separated from one another by quartz inactivation chambers, located one at each side of the lamp,
equivalent to n+1 chambers. There is a UV intensity
sensor for each lamp. Theoretically, if the lamp density
is defined as , the more lamps installed the higher lamp
density per uniform chamber length. Therefore, it is
reasonable to expect that an RZ-1(n+1) system would
have better disinfection performance than an RZ-1n at
the same equivalent operating conditions (UVT, lamp
power level, and flow rate per UV lamp).
To demonstrate the validity of this hypothesis, bioassay tests were conducted over a range of reactor configurations for both the RZ300 and RZ104 series, in-

22

IUVA NEWS / VOL. 16 NO. 2

cluding RZ300-11, RZ300-12 (with one or two lamps
in operation), RZ104-11, and RZ104-12 (with one or
two lamps in operation). Their performances were
compared and analyzed statistically based on their individually developed dose calculation algorithms.
Modularity and Additivity for the RZ300 Series
Validation testing on the RZ300 system has shown that
there is no difference between lead and lag lamps, providing significant operating flexibility. Correlating the
various tests showed that performance is better with
one lamp on in a two-lamp unit (i.e., RZ300-12) when
compared to the performance of the single-lamp unit
(RZ300-11). Calculations show a more efficient performance as the lamp count increases, so using the RZ30012 dose algorithm, within the flow and UVT constraints
of the validation envelope of the RZ300-12, can be considered a conservative approach. Thus, it is reasonable
to expect that an RZ300-1(n+1) system would have better disinfection performance than an RZ300-1(n) at the
same equivalent operating conditions of power, UVT
and flow rate per lamp. This was tested by comparing
the RED algorithms for RZ300-11 and RZ300-12.
First, the dose-calculation algorithm for the RZ30011 system was used to predict RED for all operating
conditions tested with the RZ300-12 system, but halving the flow rate, and then comparing them with the
REDs calculated by the dose-calculation algorithm developed for the RZ300-12. Then, the dose-calculation
algorithm for the RZ300-12 was used to predict RED
for all operating conditions tested with the RZ30011, but doubling the flow rate, and comparing them
with the REDs calculated by the dose-calculation algorithm developed for the RZ300-11. These analyses
are shown in Figure 1 and Figure 2. In both cases, the
dose algorithm developed for the RZ300-11 predicts
an RED lower than that predicted by the dose algo-
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Figure 2. Comparison of Dose-Calculation Algorithms for RZ30012 and RZ300-11 under All Operating Conditions Tested for
RZ300-11. The flow rate is doubled when using the RZ300-12
Algorithm.
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Figure 3. Comparison of Dose-Calculation Algorithms for RZ10412 and RZ104-11 under All Operating Conditions Tested for
RZ104-11. The flow rate is halved when using the RZ104-12
Algorithm.
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CONCLUSION
This analysis demonstrates the hypothesis that an
RZ300-1(n+1) or RZ104-1(n+1) systems would have
better disinfection performance than an RZ300-1n
or RZ104-1n at the same equivalent operating conditions. Even though this is based on the validation results of only the RZ-12 and RZ-11 systems, the same
logic can apply to other RZ series reactors with more
than 2 lamps. It is reasonable, and actually conservative, to predict dose deliveries by an RZ-1n (where
n>2) system using the dose algorithm developed for
the RZ-12 with appropriate adjustment by using
equivalent operating conditions. As long as the dose
delivery performance and its additivity can be confirmed, physical validations can be limited to a certain
model(s) of UV reactor series designed in modularity
to save on validation costs for the entire production
line while maintaining conservatism on disinfection
credit for public health protection.

Calculated RED using RZ300-12 Algorithm by
Doubling Q (mJ/cm2)

Modularity and Additivity for the RZ104 Series
Validation testing on the RZ104 system was conducted and similar analyses, as what is shown in Figure 1
and Figure 2, were carried out to compare the performance between the RZ104-11 and RZ104-12 systems.
Figure 3 and Figure 4 show these analyses, and again
in both cases, the dose algorithm developed for the
RZ104-11 predicts an RED lower than that predicted
by the dose algorithm for the RZ104-12 at the same
equivalent operating conditions.
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Figure 1. Comparison of Dose-Calculation Algorithms for RZ30012 and RZ300-11 under All Operating Conditions Tested for
RZ300-12. The flow rate is halved when using the RZ300-11
Algorithm.
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Figure 4. Comparison of Dose-Calculation Algorithms for RZ10412 and RZ104-11 under All Operating Conditions Tested for
RZ104-12. The flow rate is doubled when using the RZ104-11
Algorithm.
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Expanding the Role of UV into Ballast Water
Treatment
By Benjamin Allen, Hyde Marine Inc., A Calgon Carbon Corporation

BALLAST WATER OVERVIEW
The maritime shipping industry moves over 90
percent of the world’s freight and relies heavily on
ballast water for safe vessel operation. Ballast water
is pumped from the sea into tanks to adjust trim and
to maintain the balance and stability of ships with
varying amounts of cargo.
WHY TREAT BALLAST WATER?
As vessels move from port to port, they move billions
of tons of ballast water around the world. In this
water could be thousands of marine species ranging
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from bacteria and viruses to the eggs and larvae of
larger vertebrate species. These species carry the risk
of being invasive and damaging to the environment
they are introduced to when ships offload ballast
water. In the USA, the European zebra mussel is the
prime example of an aquatic invasive species that
was introduced via ships’ ballast water. Zebra mussels
attach to and clog the water inlets of municipal water
supplies and the cooling water intakes and equipment
of industrial plants. The cost of battling the zebra
mussel invasion has been estimated at over $5 billion
since their introduction.

HOW TO TREAT BALLAST WATER
In response to the threat of aquatic invasive species,
several technologies have been developed into
commercial ballast water treatment systems (BWTS)
to disinfect ballast water used on ships. Systems have
been designed for flow rates ranging from 50 – 10,000+
m3/hr (0.3 - 63+ Million Gallons per Day) and for
operating pressures from 1 - 10 bar (14.5 - 150 psi).
Typically, these systems rely on multi-stage processes
consisting of a physical separation stage followed by
at least one disinfection stage. The physical separation
stage is typically handled by filtration to remove large
sediment particles and zooplankton (organisms larger
than 50 µm). Disinfection stages currently used rely
on ultraviolet, chemical, electrolysis, de-oxygenation,
or electro-chlorination technologies. Chemical
disinfection is achieved using biocides which must be
stored onboard the ship. These chemical inventories
represent a safety risk to the crew and come with a
significant space and cost requirements. Electrochlorination systems create hypochlorite (and thus
chlorine) from salt water, which has the potential
to increase corrosion in ballast tanks and piping
systems. The hydrogen created during the electrochlorination process must be carefully managed and
presents an explosion risk to the ship. Additionally,
residual biocides and chlorine in the ballast water
must be neutralized before being discharged to the
environment. De-oxygenation systems are quite
complex since they typically require multi-tank, inert
gas blanketing and monitoring requirements. UV
systems by contrast are simple and safe, turn them
on and turn them off processes. For this reason, UV
based treatment systems make up over 60 percent of
the systems installed to date.
APPLICATION OF UV FOR BALLAST WATER
TREATMENT
UV ballast water treatment has some unique
characteristics when compared to other UV water
disinfection applications. There is no single target
organism because every species in ballast water could
pose a threat. Additionally, there is no defined, typical
port water composition. This makes it difficult to define
a standard amount of UV radiation to apply to the
water. From one ballasting operation to another, there
could be two or three orders of magnitude difference
in the number of organisms present. By regulation,

ballast water treatment systems must achieve specific
numerical organism discharge limits - not (as in
drinking water treatment) to meet a particular percent
reduction of organisms. Further complicating matters,
the UV transmittance of port water (a measure of
how easily UV can penetrate the water) can change
moment to moment with something as simple as
changing tidal direction creating significant variation
in UV transmittance. As such, UV systems must be
able to increase power output quickly to compensate.
Finally, system flow rates can also change. Many ships
have two more ballast pumps, which can be run in
several combinations creating multiple operating flow
rates and system pressures. For these reasons, large
safety factors and accurate instrumentation must be
designed into the treatment system to respond to the
ever changing conditions.
Installation on ships is also vastly different than conventional land based UV installations. Ships are constantly moving and vibrating. Shipboard equipment
must function when inclined and rolling over 20
degrees, must endure the constant vibration of the
main engine and propulsion systems, and must operate in a wide temperature ranges of both the ambient conditions and the process fluid. Some ships also
require the equipment to be installed in areas that
have potentially explosive atmospheres, so the UV
chamber must be designed to be explosion proof. Additionally, since ships operate in remote corners of
the world with minimal crew, the systems must be
robust enough to require minimal maintenance and
care during their use and lifetime.
Recognizing both the challenges and opportunities
in the ballast water treatment market, many UV
disinfection manufacturers have entered the market
either through discrete offerings or via partnerships
with established marine equipment vendors. Both
low pressure and medium pressure UV disinfection
stages (refers to the type of lamps employed) have
been shown to be effective during land based and
shipboard type approval testing. UV system suppliers test their equipment in accordance with the IMO
G8 testing protocols in order to establish the UV dose
that their systems apply to the water. This dose is typically expressed as a minimum required dose with the
UV reactor and process control equipment modulating either ballast water flow rate or lamp intensity or
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both to insure that the applied dose meets or exceeds
the dose measured during validation testing.
UV treatment manufacturers additionally rely heavily on the physical separation stage of their treatment
system or some alternative disinfection stage for the
large, multi-cell organisms that are more resistant to
the DNA-damage inflicted by germicidal UV. These
physical separation stages typically consist of a finemesh (20 – 50 micron) filter or a hydrocyclone. The
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large sediment loading that vessels often encounter
when ballasting at a port location can create fouling
concerns for these filters, however most modern ballast water treatment systems are fitted with advanced,
self-cleaning filters capable of handling both high
sediment and organic loading.
There has been some developmental research regarding the primary effects of UV-C and secondary effects
of UV-B and UV-A radiation on marine microorgan-

isms, but to date, full dose response curves have not
been developed for the suite of marine microorganisms. As ballast water treatment manufacturers gain
more experience and have working shipboard systems capable of being tested under the wide ranging
conditions found across the world, the effectiveness
of UV on the full suite of marine organisms will be
reinforced. Ballast water treatment testing onboard
working vessels is often complicated by non-standard
interconnections of piping (e.g., grey water and ballast water) and the lack of sterility in shipboard piping
and tanks. Given that ballast water treatment must
often achieve 99.99 percent removal of organisms,
even small contamination from ancillary systems can
significantly impact test results.
INTERNATIONAL REGULATION
Recognizing the severe environmental and economic
impact of aquatic invasive species transported
by ballast water, the International Maritime
Organization adopted the International Convention
for the Control and Management of Ship’s Ballast
Water and Sediments. For the convention to come
into force, 30 nations representing 35 percent of the
world’s shipping tonnage must sign it; to date, about

40 countries have signed, representing 30.25 percent
of the world’s tonnage. When the convention is finally
ratified, the discharge regulations will be phased in
over a number of years for different ships depending
on ballast capacity. Existing ships without treatment
systems will have to conduct retrofit installations and
new construction vessels will have to have systems
installed upon commissioning. That amounts to
roughly 60,000 ships worldwide.
UNITED STATES REGULATION
The United States Coast Guard has taken its own
approach to ballast water management regulations.
In December of 2013, U.S. ballast water management
regulations came into force that require ships that
discharge ballast water in the U.S. to use a U.S. Coast
Guard Type Approved treatment system. However,
as of August 2014, there are no USCG Type
Approved treatment systems. To bridge the gap, the
USCG is issuing Alternative Management System
certifications. This is a temporary certification,
allowing ship operators to be compliant for up to five
years until Type Approved systems become available.

Hyde GUARDIAN installed aboard a bulk cargo vessel. Shown is the filtration system, two UV chambers, and the controller. System capacity:
500 m3/hr.
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THE UV TESTING CHALLENGE
One of the reasons for the lack of U.S. Type Approved
systems is that the only U.S.- approved protocol for
testing ballast water treatment systems relies on vital
stains and fluorescence to enumerate the number
of organisms discharged by ballast water treatment
systems. Vital stain methods can work to determine
the effectiveness of some disinfection technologies but
not UV systems. UV disinfection works primarily by
causing DNA damage in organisms to render them
harmless. Vital stain test methods cannot measure
this effect and are thus insufficient for testing UV
systems. The USEPA established a technical panel
to evaluate alternative testing methods for UV based
BWTS. The panel is composed of UV manufacturers,
Coast Guard, EPA, academic and private sector
research communities, and BWTS testing facilities
and is working towards validating a test method that
accurately measures the effect of UV disinfection.
CONCLUSION
The transport of aquatic invasive species in ballast
water poses a very tangible threat to both marine
ecosystems and economies. Existing and pending
regulations should mitigate that threat by mandating
the use of ballast water treatment systems. Of the
various treatment technologies available, ultraviolet
based systems are the safest and simplest and are the
preferred choice of vessel operators.
ABOUT HYDE MARINE
Hyde Marine, Inc. is a world leader in ballast water
treatment systems designed to control the spread
of non-indigenous aquatic organisms. Owners and
operators committed to operating their vessels in a
responsible, sustainable, and economical way rely
on the Hyde GUARDIAN GoldTM Ballast Water
Treatment System (BWTS) to provide an IMO
type approved solution to maximize their ship’s
environmental compliance. The Hyde GUARDIAN
Gold system is suitable for a broad range of treatment
requirements based on our many years of experience
and can be retrofitted in-situ to existing vessels with
no downtime. Hyde Marine is a pioneer in early
ballast water research and continues its position as
a technology leader and an integral part of Calgon
Carbon UV Technologies.
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ABOUT CALGON CARBON CORPORATION
Pure Water. Clean Air. Better World.
Calgon Carbon Corporation (NYSE:CCC) is a global
leader in innovative solutions, high quality products
and reliable services designed to protect human health
and the environment from harmful contaminants
in water, and air. As a leading manufacturer
of activated carbon, with broad capabilities in
ultraviolet light disinfection, the company provides
purification solutions for drinking water, wastewater,
pollution abatement, and a variety of industrial and
commercial manufacturing processes.

UV Measurement Technology from ILT
NEW! ILT1000 Light Meter, Monitor & Datalogger Designed with OEM and custom configurations in mind can easily accommodate most solid state detectors, 1/2”
and 1” optical filters and a vast selection of standard and
submersible/watertight fibers and input optics.
Measure over 6 decades of light intensity. Provides direct
readout in W, W/cm², Lux, Fc, Lumens, cd/m², cd, W/sr,
W/sr/cm² and more.
On board data storage for continuous monitoring at
customer specified sampling rates using the “set it and
forget it” datalogging.
UV Monitoring Applications include bottled beverage
and food industry, drinking and pool water disinfection,
HVAC, pharmaceutical/cosmetics, semiconductor, municipal
water/wastewater disinfection.

NEW! ILT950-UV Portable Spectroradiometer
Most Cost-Effective, Fully Integrated, CCD-based
Spectroradiometer Available with ISO17025 Accredited
Calibration
Two Versions:
ILT950UV: 200-450 nm
ILT950: 250-1050 nm
Includes ILT’s powerful SpectriLight III software,
including PAR, µmol/m²/s, Metamerism, and baseline
overlay comparisons.
ILT offers pre-configured complete measurement
systems that include everything you will need to take
accurate, calibrated light measurements. Or build
your own system with our vast array of standard or
submersible/watertight fibers, input optics, accessories,
calibrations, and software.

Go-To Standards! ILT1400 & ILT1700 Radiometers
For over 45 years, ILT has been providing unmatched UV
measurement results to researchers, engineers and QC
personnel with our ILT1400 Portable and ILT1700 Research
Radiometers. Hundreds of sensor configurations available
including UV measurements from 185 to 400 nm with
interchangeable, submersible, ISO 17025 /NIST traceable,
calibrated sensors.
Phone: 978.818.6180 X216
Email: ilsales@intl-lighttech.com
Web: www.intl-lighttech.com
Address: 10 Technology Dr.
Peabody, MA 01960
USA

Now safe water is
always within reach
Philips Lighting has announced a new, innovative water
disinfection solution, Philips InstantTrust. It has been
optimized for point-of-use applications (like table-top
purifiers and dispensers) and is based on a cutting-edge
disinfection technology. InstantTrust disinfects both
hot and cold water instantly and efficiently, making safe
drinking water available at anytime, anywhere.
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a patented disinfection technology – InstantTrust.

example. Other point-of-use applications include

Many people are concerned with the quality

It breaks new ground, overcoming four key

hot and cold water systems with taps and under-

of water, because microorganisms present in
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the-sink water treatment systems.
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the water infrastructure is often to blame,

environmental impact. InstantTrust is half the

With the introduction of InstantTrust, Philips

yet even in developed countries incidents of

size or less of existing disinfection functions,

has a unique and innovative UV-based water

contamination still occur. As one study shows,
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disinfection solution that improves access to safe

in North America alone 85% of sicknesses in

POU application, from fixed taps to portable

drinking water around the world.

children and 65% of adult diseases are a result

pitchers. Moreover, it provides an instant start

of waterborne viruses and bacteria1.

with no run-up period so that safe water is
delivered from the very first second onwards

Disinfection of water

– eliminating waiting time and the risk that the

UV technology is a natural way to make

water is not always disinfected. It can be used

sure water is safe to drink. UVC deactivates

for both cold (4°C) and hot water applications

microorganisms, rendering them harmless.

– an industry first – thanks to its constant

It is effective against all types of bacteria,

temperature curve. From an environmental

viruses and protozoa and there are no

perspective it is completely mercury free.

known pathogens resistant to it. Moreover,
it does not add chemicals or other additives

A broad range of applications

that may be harmful to human health or the

With demand for residential purifiers increasing

environment. It doesn’t alter the taste, pH value

every day2, this new technology with its promise

or other properties of the water either.

of almost complete design freedom comes at
a good time. Its benefits make it ideally suited

InstantTrust: a new cutting-edge
disinfection technology
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www.philips.com/uvpurification

UV Disinfection
(Source: Excel Water Technologies)
2
Global Competitive Environment for Residential Water
Treatment Equipment Markets (Source: Frost & Sullivan 2005)
1

