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Chlorine has been the most common pool water 

disinfectant for over 100 years. However, the market is 

demanding a chlorine alternative. Pool owners are more 

aware of the risks of chemicals in pools. Firstly, they are 

looking for alternatives to protect their own health. 

Secondly, they are looking for products that are more 

friendly to the environment.

The application of ultraviolet light to disinfect water 

has become an accepted practice since the mid-20th 

century. Since then, the use of ultraviolet light for water, 

air and soil purification is growing almost exponentially. 

The global market for UV disinfection equipment is 

projected to reach almost $2.8 billion in 2020 from 

$1.4 billion2 in 2015.
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Does that mean the era of chlorine is over? 

No, it isn’t! But it is very clear that ultraviolet purification 

opens many doors for the pool industry to enable 

happier and healthier swimming. Manufacturers 

and installers of swimming pool filter systems are 

recognizing and accepting UV-C purifiers more and 

more as a standard. Not in the first place because it 

reduces chloramines up to 80%. Which means no more 

red eyes, breathing difficulties and skin irritations.

This whitepaper aims to clarify the role of chlorine 

in a future of UV. But, more importantly, it helps 

businesses find out how UV enables growth in the pool 

and spa industry as a whole. Happy reading!

Chlorine: down the drain?



Pool owners are more aware of 
the risks of chemicals in pools. Firstly, 
they are looking for alternatives to 
protect their own health. Secondly, 
they are looking for products that are 
more friendly to the environment.”

Chloramines are responsible for 
the unpleasant smells in swimming 
pools and the cause of swimmers’ 
eye irritation.”

- Watertechonline.com

“

“

Although chlorine is a 
good disinfectant, it has 
some major drawbacks.
As a by-product of the disinfection process, chlorine 

combined with bathers’ body fluids and other organic 

debris in the pool water forms chloramines. Chloramines 

are the substances that cause unpleasant eye, skin and 

nose irritation and breathing difficulties. Chloramines also 

cause damage to bathing clothes and the fabric of the 

pool (tiles, grouts, handrails). There are some dangerous 

pathogens (viruses and cysts) that chlorine will not affect, 

such as Cryptosporidium parvum and Giardia lamblia.

Chlorine has been the 
most common pool 
water disinfectant for 
over 100 years. 
Since bacteria, viruses, cysts and organic pollutants 

in the water are extremely hazardous to bathers, 

they must be neutralized or removed from the water. 

Chlorine eliminates a large number of bacteria and 

some viruses. It’s also a fairly strong oxidizing agent, 

reacting with organic matter in the swimming pool 

water.
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1. UV: the solution to
many global challenges
The world is facing many challenges. The need to 

reclaim “used” water is becoming increasingly important 

in the face of water shortages and global climate 

change. But also the potential to reuse wastewater 

in industrial and agricultural applications. Cities 

confronted with water management crises are already 

utilizing ultraviolet-based technologies in wastewater 

management to meet this compelling challenge2.

The application of ultraviolet light to disinfect water 

has become an accepted practice since the mid-20th 

century. It has been used primarily in medical sanitation 

and sterile work facilities. Increasingly it has been 

employed to sterilize drinking and wastewater. In recent 

years, sterilization by the means of UV light has also 

found an application in air purifiers1.

Since then, the use of ultraviolet light for water, air 

and soil purification is growing almost exponentially. 

The global market for UV disinfection equipment is 

projected to reach almost $2.8 billion in 2020 from 

$1.4 billion in 2015. One large driver of the global 

market for UV disinfection technology are chlorine-free 

operations2.

Ultraviolet purification opens many doors for the pool 

industry to enable happier and healthier swimming.
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The application of ultraviolet 
light to disinfect water has 
become an accepted practice 
since the mid-20th century.”

“
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2. UV in the Aquatics Industry
Strategic Initiative Committee

Prof. E.R. Blatchley III, Team Leader

Recreational Water Illnesses (RWIs) are now 

recognized as a significant public health issue 

by the CDC in the United States (see www.cdc.gov/

healthywater/swimming/). RWIs include a broad 

range of conditions, and are known to be caused by 

exposure to microbial pathogens, chemicals in water, 

chemicals in air, or combinations. And given that human 

exposure to these agents can involve several routes of 

exposure (ingestion, inhalation, and dermal contact), 

the potential for adverse human health effects is 

considerable.

Historically, control of microbial pathogens in pools 

has been accomplished by chlorination. Chlorination 

practices have a long history of application in aquatics 

facilities, and are known to be effective for control of 

bacteria and viruses. Chlorination is also applied in 

aquatics facilities to promote oxidation of dissolved 

(organic) compounds in water, most of which are 

introduced by swimmers. Chlorination is a relatively 

inexpensive technology that can be used to accomplish 

effective control of many microbial and chemical 

agents. 

However, important drawbacks to chlorination exist, 

including the existence of chlorine-resistant microbial 

pathogens (e.g., Cryptosporidium parvum, which is the 

etiologic agent in more than half of RWIs of microbial 

origin) and formation of disinfection by-products 

(DBPs). 

The application of UV-based water treatment 

has emerged as a common approach to augment 

chlorination. At present, several thousand aquatics 

facilities in North America employ water treatment 

systems that use a combination of UV and chlorine. 

UV-based processes provide complementary 

disinfection.4
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3. Keeping an eye on the global rise
of UV-C pool sanitizers

Worldwide, the use of ultraviolet light to purify pools 

is on the rise. Pool owners are more aware of the 

risks of chemicals in pools. Firstly, they are looking for 

alternatives to protect their own health. Secondly, they 

are looking for products that are more friendly to the 

environment. 

The differences in adaptiveness of UV purifiers for 

pools and spas between countries worldwide are 

significant. On the relatively young pool market Russia, 

wholesalers and installers do not ask themselves if UV-C 

products should be installed. It’s a rule rather than an 

exception. Every pool and spa contains a UV-C purifier 

there. The benefits for the environment as well as the 

health of the swimmer are very clear there. 

In the Middle East, and also in India UV-C purifiers for 

pools are on the rise. Germany is another example of 

a country that is very aware of new techniques and 

applications. 

Now compare these countries to Spain, France and 

the USA. Those are markets where domestic pools are 

already embedded in society. The people there have 

their focus on ‘old’ techniques of dosing chemicals 

rather than implementing UV-C in their pools. 

Younger pool markets recognize UV-C as a technology 

that is very easy to install in new and existing filter 

systems. Therefore it has many opportunities for 

wholesalers and installers. They know how to transfer 

this knowledge of the product to the end user. Of 

course, each country has its own needs and wants 

regarding the installation and maintenance of purifiers 

in (domestic) pools and spas.
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Destroying waterborne germs that 
can make swimmers sick is the goal of 
swimming pool sanitation. Sanitation 
can be carried out by subjecting pool 
water to ultra-violet (UV) light.” 5

- Fred Reiff, P.E., retired official from
both the U.S. Public Health Service and
the Pan American Health Organization.

“
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“

v
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UV water treatment deactivates bacteria, viruses 
and molds in swimming pools. It breaks down chloramines, 
responsible for the unpleasant smells in swimming pools 
and the cause of swimmers’ eye irritation. With UV 
disinfection, less chlorine is required, so swimmers have 
a much better experience and filters are backwashed less 
frequently, resulting in less water use.” 6

- Watertechonline.com
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4. A DNA destroyer:
the workings of UV-C light explained
In general, the pool water from the filter flows through 

a chamber (or reactor) in which a UV lamp is located. 

The UV lamp is shielded from the water by being placed 

inside a transparent quartz glass sleeve. The volume of 

the chamber is designed such that at a given maximum 

water flow rate, the length of time that the water is 

exposed to the UV light is sufficient to deactivate any 

pathogens and effect the maximum possible destruction 

of chloramines. The equipment for UV treatment is 

usually located in the pool plant room, directly after the 

pool filter(s). 

Ultraviolet light causes a disruption in the DNA chain, 

such that when the cell undergoes cell division, the 

replication of DNA is inhibited. (International Ultraviolet 

Light Association)8. 

The effectiveness of the UV pool sanitizer can be found 

in the wavelength frequency. When implied at the 

correct dose, UV is an extremely powerful disinfectant. 

Other than the commonly known UV radiation (UV-A/UV-

B), UV-C literally nips nasty pathogens in the bud within 

seconds with a wavelength range of 280 - 100 nm.

 The blue line on the graph shows the energy absorbance 

at various UV wavelengths of the DNA of a typical micro-

organism. The higher the absorbance, the greater the 

UV penetration and the greater the disruption caused 

to the micro-organism’s DNA and hence the greater the 

inactivation rate of the microorganism.

The chlorine concentration can be 
brought down by 50-80% when using 
UV-C. Microorganisms 
are eliminated for 99.9%”

“
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5. If UV-C is so great, why not stop
using chlorine altogether?
UV treatment does not add anything to the water 

to prevent further new infection. Pool water flows 

through the UV treatment chamber where, as we 

have previously seen, any pathogensare inactivated. 

Although the water is disinfected, it is not disinfectant.

The water from the UV chamber returns to the pool. 

Typically, it will remain for several hours in the

swimming pool until it is treated again. So, any 

pathogens instantaneously introduced by bathers in

the pool would not be treated until that water arrives 

back at the UV treatment unit in several hours’

time. This presents a threat to the health of pool users.

For that reason, It is always necessary to maintain 

a small residual concentration of a secondary 

disinfectant in the pool. For public pools, in most 

countries, this is in any case a requirement imposed by 

the regulatory public health authorities. The addition 

of a secondary disinfectant ensures that the water in 

the pool remains disinfectant as well as having been 

disinfected. 

Although the use of UV does not remove the need for 

a secondary residual disinfectant such as chlorine, its 

total concentration in the pool water can usually be 

significantly reduced. Most of the disinfecting    load 

will be borne by the UV system. In particular, the 

destruction of harmful pathogens and the significant 

reduction of unpleasant chloramines in the pool water 

would be handled by the UV system.

Lower chlorine concentrations 
(0.5 mg/l or less) will be adequate 
when chlorine is used in combination 
with UV disinfection.” 7

- World Health Organization

“

Share via Linkedin
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6. Important take-aways:
business opportunities for the Pool and Spa Industry
1. UV light is effective against all micro-organisms

Water purification by UV-C light is the most effective sanitizing

method available today. UV light destroys micro-organisms in

domestic pools up to 99.9%.

2. UV pool sanitizers contribute to crystal clear water

The most important culprit of cloudy water, micro-organisms

such as algae, will be eliminated by UV pool sanitizers. But

also chloramines can be the indirect cause of cloudy water,

especially when the disinfection level of free chlorine in the

water is too low. UV-C lamps destroy micro-organisms up to

99.9% and breaks down chloramines up to 80%.

3. With UV purifiers, you reduce the use of chemicals for

water treatment

UV-C purification makes sure there is more stability in pools

and spas, therefore adding extra chemicals can be prevented.
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4. The end user will have lower costs in chemicals, energy

and maintenance

Materials in and around the pool suffer from chemicals added

to the pool water. Because UV-C radiation destroys most of the

harmful chloramines in the water, the materials in and around

the pool get affected much less.

5. There is no risk of overdosing with UV pool sanitizers

Overdosing chemicals in pools and spas can, as mentioned

before, cause serious health problems and even foamy or

cloudy water. UV radiation cannot be overdosed and destroys

all of the micro-organisms.

6. UV is a green, non-hazardous technology

Last but not least - UV light is an environmentally friendly way

to sanitize pool water!

UV-C is becoming the number 
one solution for businesses in the Pool 

and Spa industry.
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7. Blue Lagoon, a brand of VGE International B.V.
About VGE International

VGE International B.V. is a prominent company focused 

on improving people’s lives through timely innovations. 

As a manufacturer of a unique range of swimming 

pool equipment, we provide high-quality products 

and harmonious collaboration with customers from 

our premises at the Ekkersrijt industrial area in Son, the 

Netherlands. We’re proud to be a part of Holland’s top 

technology region, the Brainport Region. 

VGE International B.V. is a worldwide leading player in 

development and production of UV-C equipment for 

the private pool market. We regularly introduce new 

products and we continuously improve our existing 

products. Our customers get the best price-quality 

rated products due to large scale production — while 

sustainable thinking is at the heart of our production 

and development process. Environmental friendliness 

and saving energy are major points of interest at VGE 

International B.V..

Years of experience have resulted in technically 

advanced products that are in use in more than 70 

countries around the globe. Our sales team is looking 

forward to provide you with smooth order processing 

and the best service.



About Blue Lagoon

www.bluelagoonuvc.com
31 (0) 499 461099
info@bluelagoonuvc.com

Blue Lagoon develops and distributes UV-C purifiers 

and supplies for safe and clear pool water. Next to UV-C 

purifiers we develop additional products that make the 

maintenance of commercial and domestic spas, hot 

tubs and swimming pools a lot easier. In the last few 

years, over 30.000 spas and swimming pools have been 

equipped with a Blue Lagoon UV-C device. 

We have already helped a lot of companies 
to get their pool water safe, healthy and 
crystal clear. And we will help many 
more in the future!

Become future proof

https://bluelagoonuvc.com/contact/
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