


These days if a homeowner installing a 
swimming pool approaches a professional in 

the industry, they may be faced with making an 
important decision: should they purchase an ozone 
generator with their pool or a chlorine generator?  
Besides the obvious cost consideration, this 
decision is an important one because it will have a 
direct impact on the quality of the water and the 
homeowner’s enjoyment of their swimming pool.  
The homeowner should be given the opportunity to 
choose both systems since there are tremendous 
benefits that can be achieved by using both together.  
Their decision should be based on value that both 
systems provide together in water sanitation rather 
than just on a monetary figure.  

Water Sanitation
 Before choosing any system, the homeowner 
and the professional should be familiar with the 
principles of water sanitation.  Water sanitation 
involves three parts; (1) biocidal action or 
disinfection, (2) oxidation, and (3) a safety residual.  
Biocidal action or disinfection is the killing of 
viruses, bacteria, and algae, on contact.  Oxidation 
is the breakdown or altering of non-living bather 
wastes such as organics (greases and oils) found in 
suntan lotions, and body oils, and nitrogen 
containing compounds or amines found in 
perspiration and urine.  Residual is amount of free 
available biocide in the water to ensure that 
disinfection is occurring at all times.  The typically 
recommended free available chlorine (FAC) 
residual in a pool is 1.0 – 3.0 ppm.
 When choosing a water treatment system, at 
least one and preferably all three water sanitation 
requirements should be met.

Chlorine Generators
 Let’s examine how chlorine generators work 
and what water sanitation requirements they fulfill.
 Chlorine generators produce chlorine from a 
mixture of salt (sodium chloride, NaCl) and water 
(H2O).  Electricity is passed through a solution of 
salt and water to separate the components.  This 
process is known as electrolysis.  The following 
equation shows the initial steps in this process:
(1)   2 NaCl (s)  + 2 H2O (l)  � 2 NaOH (aq) + H2 (g)  + Cl2 (g)

Products are sodium hydroxide (NaOH), hydrogen 
gas (H2) and chlorine gas (Cl2).  

 Chlorine gas (Cl2) reacts with water (H2O) 
according to the following reaction:

(2) Cl2 (g) + H2O (l)  ® HOCl (aq)  + HCl (aq)

where hypochlorous acid (HOCl) and hydrochloric 
acid or muriatic acid (HCl) are produced.  The 
HOCl  is the sanitizing form of chlorine in the 
water.     
 Most chlorine generators fall under the category 
of in-line chlorine generators.  The chlorine 
generator is usually installed in the return line. 
In-line chlorine generators produce chlorine using 
the pool water with a low concentration (2000 – 
3000 ppm) of salt.  This means that the salt must be 
added directly to the pool water.  
 Electrolysis of salt occurs in an electrolytic cell 
installed “in-line” in the recirculation system.  The 

Principles Of Water Sanitation

1.  The Oxidizer - an ozone generator that delivers  
 a powerful oxidizer to the pool water, through  
 the  suction side of the pool pump to   
 ‘automatically’ remove / alter bather waste as  
 the  water circulates. This oxidation treatment  
 results in longer filter runs, while producing  
 polished, crystal-clear water.

2. Biostat/Biocide - a mineral based   
 Biostat/Biocide helps to eliminate baecteria;  
 prevent algae growth and keep the pH from  
 dropping.  These mineral ‘ions’ are sun stable  
 for  continual protection from the algae and  
 bacteria.

3. Residual - There are many different ways to  
 dispense chlorine automatically into swimming  
 pool water, such as a chlorine feeder or a salt  
 generator.  These devices either plumb into the  
 swimming pools circulation equipment or simply  
 float in the swimming pool.   They procduce or  
 slowly erode chlorine so a small amount is added  
 daily to create a residual.

Using Ozone With Chlorine 
Generators
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electrolytic cell contains layers of plates in pairs 
that are electrically charged.  In this type of the 
generator, since there is no barrier to separate the 
produced chlorine gas (Cl2) from the sodium 
hydroxide (NaOH), these two products can mix to 
produce sodium hypochlorite (NaOCl).  Sodium 
hypochlorite is also known as bleach.  Liquid 
bleach reacts with water to produce the killing form 
of chlorine, HOCl.  
 Sodium hypochlorite has the tendency to raise 
the pH of the water thus requiring corrective 
measures since the raise in pH can inhibit the 
efficiency of chlorine as a sanitizing agent.    
 Despite the fact that chlorine generators use salt 
and electricity, chlorine is ultimately produced.  The 
HOCl produced is the same HOCl as produced by 
other common chlorine swimming pool products 
such as sodium hypochlorite, calcium hypochlorite, 
lithium hypochlorite, trichlor, and dichlor added 
directly to pool water.  Therefore, when a chlorine 
generator is used, the same advantages and 
problems normally associated with using chlorine 
in swimming pools are to be expected and must be 
dealt with.    

Ozone in Conjunction with Chlorine
 There is no doubt that chlorine is an excellent 
disinfectant and it provides residual protection.  As 
such, chlorine should be used to fulfill the 
disinfection and residual requirements of water 
sanitation.      
 However, chlorine is a weaker oxidizing agent 
than ozone.  This means that chlorine is not efficient 
in breaking down non-living bather waste such as 
body oils, sun tan lotions and cosmetics.  
 At pool residual levels (up to 5.0 ppm), chlorine 
combines with these molecules instead of breaking 
them apart.  Large amounts of chlorine are 
consumed in forming these new “chlorinated” 
compounds.  As these chlorinated compounds are 
formed, less and less chlorine is available as a 
biocide and a residual.  The chlorinated organic 
compounds from scum lines, greases that clog 
filters, and contribute to the formation of soft scale. 
 At operating residual levels, chlorine also 
combines with nitrogen containing compounds or 

amines.  HOCl reacts with ammonia and 
nitrogen from perspiration and urine to form 
chloramines.  Chloramines are not effective 
biocides and are the cause of the strong 
“chlorine” odor around the pool.  They also 
cause the unpleasant eye and skin irritations 
associated with chlorinated water.  
  Chloramines can only be removed by 
superchlorinating and shocking the pool.  For 
these reasons, it is not recommended that 
chlorine be the primary oxidizer in the water.
  Ozone is a more powerful oxidizing reagent 
than chlorine, so why not use ozone to fulfill the 
oxidation requirement of water sanitation? 
  Ozone will react with organic and nitrogen 
containing compounds faster than chlorine.  
Ozone does not combine with these compounds, 
instead it breaks them apart.  The smaller 
molecules are more water soluble, and some can 
even gas off.  Amine/nitrogen compounds are 
altered so that they no longer combine with 

chlorine to form chloramines that lead to eye and 
skin irritations.  
 When ozone is used together with chlorine, 
chlorine is the primary biocide and free available 
residual.  Ozone functions as the primary oxidizer.  
Ozone provides a continual effective high-level 
non-chlorine shock.  Without ozone, the 
homeowner will end up using a lot more chlorine to 
keep a free available residual.  This means that the 
chlorine generator would have to be run longer or at 
a higher setting.  This can reduce the life of its 
expensive plates.  Superchlorination, shocking, and 
other expensive specialty chemicals are also 
required to treat problems caused by poor chlorine 
oxidation.  
 By using both chlorine and ozone, all three 
water sanitation requirements are fulfilled in the 
most effective and efficient way possible.

Chlorine Generators and Ozone 
Generators
 To revisit the three water sanitation 
requirements, chlorine generators fulfill the 
biocidal and residual requirements of water 
sanitation.  Ozone generators fulfill the oxidation 
requirement of water sanitation.
 There are other advantages to using an ozone 
generator together with a chlorine generator besides 
superior oxidation and excellent water quality, so 
one should use both.   
 It is recommended that the ozone generator is 
installed on the suction side of the pump.  The 
chlorine generator is installed after the pump, in the 
return line, as mentioned above.  This installation 
set-up creates many advantages as seen below.  

Ozone generator more than doubles 
the capacity Of A chlorine generator.    
 Near the plates of the salt generator, where 
chlorine is generated, the concentration of chlorine 
is as high as 20 – 40 ppm.  This concentration is 
high enough to ‘break point Chlorinate’, or oxidize 
bather waste.  Without Ozone, up to 70% of the 
sanitizing HOCl would be immediately used up to 
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oxidize non-living bather waste and would never 
get out into the pool.  
 When an Ozone generator is installed in front of 
the pump, water that has already been oxidized by 
Ozone is sent to the chlorine generator plates.  The 
Ozone has ‘oxidized-out’ the organic and nitrogen 
compounds before they can reach the chlorine 
generator.  At this point, approximately 80% of the 
HOCl can enter the pool water and perform its 
disinfection function along with creating a safety 
residual.  
 In practice, this allows the chlorine generator to 
be run half the time only, or it can be turned down to 
at least half ‘speed’.  This means extra capacity for 
chlorine production when the pool water is under a 
heavy load.  Alternatively, because the chlorine 
generator capacity is greatly increased it can be 
down sized or used on a larger pool.  load.  
Alternatively, because the chlorine generator 
capacity is greatly increased it can be down sized or 
used on a larger pool.  Ozone generators 

Help To Stabilize Pool Water 
Chemistry.
 As previously mentioned, rising pH of the pool 
water due to the sodium hypochlorite (NaOCl) 
produced can cause water chemistry problems.  As 
the pH of the water climbs, the HOCl becomes less 
effective.  In order to lower the pH, acid must be 
added to the water.  If acid is added incorrectly, the 
alkalinity can burn out which leads to difficulties in 
controlling pH, pitting of concrete, stripping of 
metals, and staining.  
 With ozone allowing the chlorine generator to 
be run less or turned down significantly, the pH 

climb is greatly slowed. 
Plate-Life Doubles & Fouling Reduced
 The fact that Ozone allows the chlorine 
generator to be run half the time or allows it to be 
turned down to half ‘speed’ has other advantages as 
well.  
 For example, the chlorine generator plate-life is 
increased and fouling of the plates is decreased.  
Even with polarity-reversing chlorine generators, 
plates can foul with calcium and organic build up.   
 Since ozone allows the chlorine generator to be 
run at half capacity, the fouling of the plates is 
reduced.  In addition, the expensive titanium alloy 
plates can last twice as long, up to 5 – 6 years, if 
ozone is used and the chlorine generator is run for 
shorter times and/or at half ‘speed’.

Ozone generators and chlorine 
generators: a valuable combination
 In conclusion, the professional in the swimming 
pool industry should always be aware of what their 
customers look for, which is: excellent water 
quality, use of fewer chemicals, and less work.  The 
combination of an ozone generator with a chlorine 
generator meets all of these goals.  An ozone 
generator together with a chlorine generator is a 
water treatment package that is as automatic as 
possible and purchasing this package is a value 
driven decision.     PSM
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