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Prepare and send us your questions 
during the meeting using the chat!

PDF Presentation 
available for 
download 24 hr
before each session 
(every Thursday)

Replay available 
for 7 days
after each session
(EN, DE, FR, US)

Program
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Definition:
Oxidation is a chemical reaction in which 
the reducing agent releases electrons 
and oxidizing agent is gaining electrones

The oxidizing agent takes the electrons. 

The reducing agent is releasing electrons.

Oxidation is the opposite of reduction. 
A reduction-reaction always comes together with an 
oxidation-reaction. Oxidation and reduction together are 
called REDOX (reduction and oxidation). 
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Oxidation-Reduction Potential: ORP

ORP: The ideal hygiene parameter

ORP is an indicator of micro-organism 
kill time / kill rate. 

Drinking water is adequately disinfected at 
an ORP of 650 mV.

In swimming pools, an ORP of 700 to 720 
mV allows a quick disinfection.

650mV
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ORP varies with pH

Redox pH Freies
Chlor

650 mV 7.6 0.4 ppm

720 mV 7.0 0.4 ppm

ORP also depends on pH but also on water temperature and turbidity (Zeta 
Potential)

ORP control always with pH control!

ORP varies with Zeta Potential

-ve zeta

Low redox

high redox

Low redox

+ve zeta

Low zeta clear water
pH

Ze
ta
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ORP: The power of disinfection
• ORP measures oxidative disinfection power
• ORP is not measuring the concentration of 

free chlorine.
• Depends on the load, the water

temperature, the pH and the Zeta potential 
(turbidity)

 Ideal for residential pools
 Perfect hygienic parameter

Free chlorine: Measures the absolute value
• Free chlorine measures the absolute 

concentrations of hypochlorous acid (HOCl) 
and the hypochlorite ion (OCl-) 

• It does not measure the disinfection power

• Depends not on the load, the water
temperature, the pH and the Zeta potential 
(turbidity)

A legal must for public pools in most 
countries

Ideally check disinfection power by ORP

The higher the eV: The more force to attract electrons, the stronger the oxidation
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STEP 4 
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Swimming in Drinking Water 

Free Chlorine 0.1mg/l

Swimming in Drinking Water 
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FREE RADICALS FREE CHLORINE

LOW SALINITY NORMAL SALINITY

TDS
1000-1500 ppm

(DA-GEN)

Hydrolysis
reaction

Electrolysis
reaction

TDS
3500-5000 ppm

(Electrolyser)

Id
ea

l T
D

S 
co

nc
en

tr
at

io
n

21

22



04/03/2021

12

23

24



04/03/2021

13

®

®

25

26



04/03/2021

14

27

28



04/03/2021

15

Corrosion resistance depending on the type of stainless steel (max. values!):

• V4A – 316L: (1.4571): 600 mg / l of chlorides
• V2A - 304: (1.4301): 200 mg / l of chlorides
• 1.4539: 20 000 mg / l of chlorides
=> austenitic stainless steel => excellent corrosion resistance

The chloride ion Cl- is a chlorine atom charged with an additional electron (negative ion).

Sodium chloride (NaCl) is the union of 1 sodium Na+ ion and 1 
chloride Cl- ion

Salt
Magnesium chloride (MgCl2) 
1 Mg2+ (magnesium) <=> 2 Cl- (chlorides)

Magnesium
chloride

++
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TDS = Total Dissolved Solids (all ions in water)
Total concentration of substances dissolved in water 
expressed in mg/l (ppm)

Chlorides (mg/l) x ≈2 = TDS (mg/l)
TDS / 2 ≈ Chloride concentration (mg/l) 
TDS * 1.6 ≈ conductivity in μS (microsiemens)
Conductivity / 1.6 = TDS

Example: 2000 μS ≈ 1200 TDS ≈ 600 chlorides (Cl-) 

1kg / m3 1kg / m3

+1000ppm
600 ppm chloride
+400 ppm sodium

+500ppm
375 ppm chloride
+125 ppm magnesium

1kg of sodium chloride (Na40%Cl60%) per m3 of water 
 TDS increases by 1000 mg / l

 1 kg (1,000 g) of salt corresponds to 600 g of chloride and 400 g of sodium

1kg of magnesium chloride (Mg25%Cl275%) per m3 of water 
=> TDS increases by 500mg / l 
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VI = pH + TF + CF + AF - TDSF

Saturation index (VI) 

0-0,1 0,1-0,8 0,8-0,4 0,4
Ideal

balance

Acceptable
conditions

Acceptable
conditions

Risk of 
corrosion

Risk of 
calcification and 

stains

pH : pH Value

TF :

CF :

AF :

TDSF :

Temperature factor

Total hardness factor

Carbonate hardness factor (alkalinity)

TDS Factor (Total Dissolved Solids) 

s

Aggressive water

Corrosion joints, 
metal parts

Precipitation of 
substances 

dissolved in water

LSI Evaluation

-0,4 or less Corrosive water

-0,4  to  -0,2 Acceptable conditions

-0,1  to  +0,1 Ideal balance

+0,1 to  +0,4 Acceptable conditions

> +0,4 Scaling water

Langelier index: Example 
https://www.lenntech.com/calculators/langelier/index/langelier.htm
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Langelier index: Example
https://www.lenntech.com/calculators/langelier/index/langelier.htm

Langelier index: Example
https://www.lenntech.com/calculators/langelier/index/langelier.htm
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Langelier index: Example
https://www.lenntech.com/calculators/langelier/index/langelier.htm

Kalk-Kohlensäuregleichgewicht
Modellhafte Darstellung (Quelle: F.Eisele)

CO2

Kalk

CO2

Kalk

CO2

Kalk

CO2 = Kohlenstoffdioxid, gasförmig

Karbonathärte
HCO3

-
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CO2

CO2

CO2

pH Alkalinity

 Whirlpool baths
 High load
 Higher water temperature
 Swimming pools with many 

water attractions

Calcium
carbonate

Calcium
carbonate Calcium

carbonate

High temperatures 
and/or water turbulence 

=> calcium carbonate is 
precipitated and releases 
CO2 into the atmosphere

The pH rises

- Alkalinity decreases 

CO2

Calcium
carbonate

CO2

Calcium
carbonate

Acid

pH Decrease in alkalinity

Acid addition
in the pool

le CO2 is released
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CO2

Kalk

CO2

Kalk

CO2

Kalk

Fresh water

Sodium bicarbonate NaHCO3

Caustic soda NaOH

Dosage of:

ALCA-Plus
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



Dryden Aqua 44
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• 70% reduction in electricity consumption
• 68% reduction in water consumption

• THMs levels extremely low, No chlorine smell
• Chlorates < 1 mg/l
• Stable water quality values, crystal clear water <0.1 NTU
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facebook.com/drydenaqua

Download section

drydenaqua.com/downloads
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