
Commercial Restaurant Water Treatment   



1. Scale is caused by hard water.  Hard water contains dissolved 
calcium and magnesium.  Scaling can occur with temporary 
hardness and permanent hardness. 
 Temporary Hardness, or Carbonate Hardness, is composed of the 

carbonate and bicarbonate ions of Ca and Mg.  The carbonates will 
deposit on hot surfaces. 

 Examples: CaCO3, MgCO3, Ca(HCO3)2, Mg(HCO3)2 

 

 Permanent Hardness, or Non-Carbonate, is hardness in the presence 
of dissolved Ca & Mg -> sulfates, silicates, nitrates, chlorides, and 
phosphates – Removed by softening, demineralization, RO 

 Examples: CaCl2, Mg(NO3)2, Ca2SiO4, MgSO4 

 

 

3 Major Concerns for Water Treatment 



2.Corrosion is the gradual decomposition or destruction of a 
material by oxidation or chemical actions, often due to an 
electrochemical reaction. Corrosion starts at the surface or a 
material and moves inward. Corrosion of iron or steel is 
commonly called rusting.  
 

3.Biofouling is the gradual accumulation of waterborne 
organisms (such as bacteria and protozoa) on the surfaces of 
equipment in water that contributes to corrosion of the 
equipment 

3 Major Concerns for Water Treatment 



Causes of Corrosion 
  Acidity (low pH) 

 High mineral concentrations  

 Chlorides 

 Soft Water 

 RO water  

 Sulfates 

 Nitrates 

 Chlorine 

 Chloramines 

 Hydrogen Sulfide 

 Stray current electrolysis 

 Galvanic corrosion caused by dissimilar metals 

 Dissolved oxygen content 

 Water temperatures 

 Biofouling 

 

Causes of Scale  
•High Alkalinity 
•High pH 
•Calcium 
•Phosphates 
•Silica 
•Sulfates  
•Chloride  

 

https://www.wqa.org/Water-Basics/Whats-in-Your-Water/Issues-Contaminants/Aesthetic-Issues/Acidity-low-pH-


 Activated Carbon - Reduces chlorine, organics, and tastes & odors 

 Catalytic Carbon - Reduces chlorine and chloramines from water, organics.   

 Carbon improves taste and odor 

 Contact time with carbon is important. The longer the water is in contact with 
carbon the better the removal of containments 

 Sediment Filtration - Removes solids from the water. The smaller the number 
(microns) the better the filtration 

 Ion exchange (cationic for water softening) - Removes Ca & Mg from water 
and replaces with sodium or hydrogen ions. Prevents temporary hardness. 

 Polyphosphates - Scale inhibitor for temporary hardness (limescale, calcium 
bicarbonate).  Sequesters (binds) to calcium and other hardness ions - good up to 10 
grains hardness. Not recommend when water is over 1500 F 

 Reverse Osmosis - Water purification process through a partially permeable 
membrane to separate ions, unwanted molecules, and larger particles from drinking 
water. 

Water Treatment Technologies 
and purpose 



Phosphates 
•Not effective when water is over 10 grains  

  (1 grain hardness = 17.1 mg/L Total Calcium Carbonate Hardness) 

•Increased bacterial growth in plumbing and equipment 

•Less effective over time; reverts from poly to orthophosphates 

•May give water a metallic taste under certain conditions. 

•Always being released in cartridges. When equipment is not being used, the 

phosphates will release at an initial higher concentration upon water demand, thus 

impacting beverage quality. 

•“Corrosion inhibitor” means permanent scale. 

• Starts to breakdown in water temperatures above 150 degrees 

•Ruins carbonation in soda 

3M Website  

Polyphosphate treatment works best for soft to moderately 
hard water applications such as for ice or coffee but becomes 
less effective in very hard water areas and for applications 
such as Espresso or Steam where other technologies such as 
ion exchange or reverse osmosis will be required. 

Traditional Approach to Hard Water 



Ion Exchange  
 Exchanging Calcium and Magnesium ions for sodium and Hydrogen Ions 

 Soft water is corrosive water 

 Bypass needed for taste and corrosion control 

 Capacity and Size  

 Expensive and environmental issues  

 Adds .79 ppm of CO2 for each ppm of sodium bicarbonate.  

 Steam is condensed, carbon dioxide lowers pH and Increases hydrogen ion 
concentration 

 

 

 

Rational Installation Book pg 18 

Reverse Osmosis 
•Space: Need an area to accommodate storage 
tank, pretreatment(Sediment and Carbon) 
•Time: Long process to produce 1 usable gallon 
•Waste: Use 2-3 gallons of water to make (1) 
gallon of RO water 
•“Aggressive water” means corrosive water. Post 
filter needed to raise pH. 
•TDS: Some level is needed for the equipment to 
function properly    

Traditional Approach to Hard Water 

https://drive.protonmail.com/urls/6RFHK1XM6G


21st Century Approach to Hard Water 

Nucleation Assisted Crystallization 

 NAC (Nucleation Assisted Crystallization) is the transformation of 
Calcium and Magnesium hardness into non-soluble micro crystals. 

 Example of NAC-Instant Ice! (Super-cooled water nucleation) – 
YouTube 

 

https://www.youtube.com/watch?v=PM9nwYF1uR4
https://www.youtube.com/watch?v=PM9nwYF1uR4
https://www.youtube.com/watch?v=PM9nwYF1uR4
https://www.youtube.com/watch?v=PM9nwYF1uR4
https://www.youtube.com/watch?v=PM9nwYF1uR4
https://www.youtube.com/watch?v=PM9nwYF1uR4


Benefits of NAC 

1. Descaling 
2. Prevents scaling 
3. Biocides 
4. No TDS Change 
5. pH  NEUTRAL  
6. No tradeoffs 
7.Green Technology  
  
 



NAC applications 



Water Problems and Treatments 



Water Testing and Treatment Plan 



Water Testing and Treatment Plan 



Water Testing and Treatment Plan 



Water Testing and Treatment Plan 



Water Testing and Treatment Plan 



Water Testing and Treatment Plan 



Water Testing and Treatment Plan 



Capacity of Filters  

 Two Capacity Types with Filters 

 Hard Capacity is based on water 
softener technology. This capacity is 
a true capacity of a filter. 

 Soft Capacity is based on carbon 
technology.  



BWT Bestmax XL 



BWT Bestmax XL 



3M B195-CLS 

Catalytic Carbon Block 
 

Sediment Filter 
 

Ion Exchange 
(Cation Water Softener) 

Breakout of components 



Everpure 

7FC 
Carbon Block Polyphosphates 

Brand Item 

Number 

Stated 

Capacity 

Technology 

used  

Flow Rate 

BWT  Best Max XL 1,135 gallons 

bypass 3 

Ion Exchange  1.0 gpm 

3M  B195 1,249 gallons Ion Exchange 0.5 gpm 

Everpure 7FC 25,000 gallons Capacity  2.5 gpm 

Everpure 7FC 



From Alto-Shaam  Operator’s manual 

“Even water, particularly hard water that contains high to moderate concentrations of chloride, will cause oxidation and pitting that result in rust and corrosion.”   

 

None of the cleaning supplies or instructions address the issue of oxidation or scale build-up due to high temperatures  

January 12, 2019 January 17, 2019 January 30, 2019 

Added our duplex rack and (2) 20” special filters to this equipment. They we about to put a new RO system on because of 
the ongoing scale issues, which would have also caused further corrosion.   This combi oven is 16 months old and operates 
20 hours per day, 7 days a week.  The racks were falling off and needed to spot welded. The previous recommended 
treatment (see photo to the right) ended up causing corrosion within 6 months.  Upon contacting the manufacturer for 
warranty parts and service, ASU was told the water is corrosive and the warranty is void. No water testing provided from 
the manufacturer. 
Only the special filters using NAC technology were used (NO LIME DE-SCALER) ASU, Sodexo, Aramark and Miner are all 
closely watching the progress and a impressed and with seeing the product is work before their eyes.  

COMBI OVENS PHOENIX, AZ 



Water test Results 
TDS:567 ppm 
Free Chlorine: .82 
Total Chlorine: .82 
pH: 7.6 
Alkalinity:129 ppm 
Total Hardness:246 ppm(14.38 grains) 
Chlorides:160 ppm 
Silica:20 ppm 
Filter system installed July 12, 2021. Photos 2/1/2022 
 

COMBI OVENS OLD EL PASO 
Tamales, Mesa, AZ 



Ice Equipment Common Issues 



NAC vs. Polyphosphates for Ice  

•Technology Threshold for hardness 
•Taste 
•Consistency  
•Bacteria  
•Corrosion Control  
 
 
 
 
 
 
 



OXIDiCE  

 Reduces ice machine maintenance 

 Fits any sized machine 

 No chemicals. Nothing to fill or recharge 



Side by Side Comparison 
Standard Mfg. Recommendation vs. NAC 

 

-- Our research shows that 60% - 65% 
of service calls for kitchen equipment 
are related to scale issues.  
-- Typically, we see significant scale 
peeling in 3 – 4 weeks   
-- ScaleX Pro filter not only prevents 
scale – it helps REMOVE existing scale  

Recommended Filtration 
by manufacturer 

Comparative Results after  
4 weeks with ScaleX Pro Filter 



Specialized General  

The 12” Fit QL1, QL2, QL3, QL3B, and 
Everpure  manifold.  
The 10” and 14” fit QL2 and QL3  

Quick Change and Drop-in 



Treatment Guide 



One and Done 

Cap Color Chlorine Chloramines Scale Treatment  

Grey  x 26 grains 

Clear x 15 grains/250 ppm permanent hardness 

Black x x 26 grains 

Blue  x x 15 grains/250 ppm permanent hardness 



OptiPure Quick Conversion  

OR 



Ion Exchange Media Conditions 
As Observed by Color 



Point of Entry  

ScaleX Pro  2 Series 

Description  GPM Tank Size 

ScaleX Pro 22118 21  14x65 

ScaleX Pro 22824 28  14x65 

ScaleX Pro 23530 35 16x65 

ScaleX Pro 24236 42 18x65 

Flow rate is based on 26 grains of  hardness and 2” pipe. 
Systems can be designed up to 85 grains 



Point of Entry  

ScaleX Pro 4 Series  

Description  GPM Tank Size 

ScaleX Pro 45245 52 21x60 

ScaleX Pro 47060 70 24x69 

ScaleX Pro 48875 88 24x69 

ScaleX Pro 411090 110 30x72 

Flow rate is based on 26 grains of  hardness and 4” pipe. Systems 
can be designed up to 85 grains 



Combi Oven     & Large Systems  



Ice Machine References 



Drip Coffee & Espresso References 



Thank you!!! 

 
Murphy Kormos   

ScaleX Pro    

murphy@scalexpro.com   

Office(480)-530-7151  

Cell(480)-238-7429      

 

 

mailto:murphy@scalexpro.com

