
Minimize Chlorate in the process



• Founded in 1978.

• Manufacturer of saltelectrolysis products.

Own offices : Scherpenzeel, Netherlands

: Calgary, Canada

• Installed base : > 1700 installaties

• Annual production : 250 regular, 250 compact

• Mother company : Prominent

Introductie van den Heuvel Watertechnologie

Company facts



• Product water
• Bottling

• Dillution

• (selective) Inhibition

• Process water
• CIP

• Tank/Flasks

• Utility water
• Potable water

• Ice-water

• Cooling towers
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(F&B) Where are we active?
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What is the issue?
Anorganic desinfection by-products are becoming more 

important

Possible chlorine based disinfectants:

- Bleach (hypochlorite) (NaOCl)

- Chlorine dioxide (ClO2)

- Calcium hypochlorite (Ca(OCl)2)

- Chlorine electrolysis / ECA water (NaOCl/HOCl)

- (Mono)Chlor amine (NH2CL)

Anorganic by-products that conventionally are formed; 

- Chlorite (CLO2
-), Chlorate (CLO3)

- Perchlorate (CLO4)



Where is the issue?
Residual (accumulative) effect 

Current WHO limit; 0,7 mg/l

Expected ADWG limit; 0,3 mg/l

Current HR limit EPA; 0,21 mg/l

Discussed values in primary products; 0,05 – 0,1 mg/kg 

Discussed values in processed products; 0,1 – 0,5 mg/kg

EU-normin babyfood applications; 0,01 mg/kg

Cross-sectoral impact; Production, Processing, Packaging

Future trends; increasing regulations / industrial standards



What is the invention?
Primary production; 

2NaCL +H2O-> CL2 +2NaOH

Extract under negative pressure

Redissolve product in aqueous phase; 

pH 12,5 – 12,7

Extern OH- presence

Shift to stable NaOCL

Avoid formation instable HOCL

Avoid formation CLO2, CLO3
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Chlorate levels reduced to either 

0,7 % (HOCL 6,5 pH)

0,07 % (NaOCL 12,5 pH)

Whey-process water for Infant Formula; Currently 0,33 
mg/kg 

Prognosed product quality improvement 0,08mg/kg

Transport-reduction (Salt versus 12,5 wt% chemical)

Quality improvement; 

What are specific benefits?



(Bulk-processes) residual effect-desinfection

Multi-purpose to replace (P.A.A. / 
CLO2/NaOCL)

Decreased product-turn around

Decreased energy costs for heating

Excess NaOH used in CIP process

How is it applied?
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