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PUREFLOW© FILTRATION SYSTEMS 
 
 

FERRIC SALTS USED IN PRETREATMENT 
 

FOR 
 

COAGULATION-FILTRATION ARSENIC REMOVAL 
 
 
The two most commonly utilized forms of ferric salts in potable water treatment are ferric chloride and 
ferric sulfate, usually sold and applied in a liquid form.  The selection of the form of ferric salt to be 
used in the full scale process should be made by laboratory and / or field pilot testing of the raw water 
that is to be treated for contaminant removal. 

 
FERRIC CHLORIDE SOLUTION 
 

NSF approved ferric chloride (FeCl3) solution is normally manufactured by dissolving clean iron in 
hydrochloric acid. The most common strength of commercially available ferric chloride solution is 
38%.  The ratio of ferric iron to solution (in a 38% FeCl3 solution) is approximately 1 to 8. 

 
 Pilot filter studies are usually run at very low flow rates.  Consequently pretreatment chemicals 

require dilution so that proper dosages can be maintained.  Careful calculation of actual iron 
dosage is the most important issue so that arsenic co-precipitation is optimized. Ferric chloride 
/ iron dosage (mg/l), based on calculated chemical concentration, and chemical feed pump 
speed / stroke settings, is important in determining ferric chloride solution consumption. 
However, frequent, accurate field and laboratory testing of pre-filter iron concentration is the 
most reliable method of confirming the actual iron dosage rate, and is an essential part of field 
pilot filter testing and the formal pilot study report. (NOTE:  Analysis of iron (Fe) utilizing Hach 
Company FerroZine or FerroVer reagents, is suggested.) 

 
FERRIC SULFATE SOLUTION 
 
Ferric sulfate Fe2(SO4)3 is a compound of ferric iron and sulfate.  Liquid ferric sulfate is commonly 
manufactured through the use of a virgin iron ore and sulfuric acid resulting in low levels of trace 
metal contaminants.  Potable water treatment plants have switched from liquid ferric chloride to liquid 
ferric sulfate for the reduction of various contaminants including manganese (Mn) and arsenic (As).  
Liquid ferric sulfate is a red-brown aqueous solution that is typically sold as a 50% or 60% strength 
solution on a dry basis.  These two common concentrations of liquid ferric sulfate have a ferric iron 
content of 10% and 12% respectively. 

 
 This bulletin is provided so that accurate, comparative calculations of iron dosage rates can be 

made for various competitive water treatment processes. Care must be taken to ensure that 
the actual elemental iron dosage and pre-filter iron concentration is obtained for each 
competitive process / pilot study. Use of the following formula, regardless of process, will 
provide the true iron (Fe) dosage. 

 
 
 
 
 



          
 
 

FERRIC CHLORIDE TECHNICAL DATA / FORMULA 
 

The following data / formula should be used to determine the iron concentration (%) of anhydrous 
ferric chloride and ferric sulfate: 

 
 

Atomic Weight  (Ferric Chloride Compound FeCl3) 
 

IRON (Fe) ...................... 55.845 CHLORINE (Cl)............... 35.5  
 
                         Cl3 = 35.5  X  3 = 106.5   Ferric Chloride : 55.845 + 106.5 = 162.35 
 

 
Ferric Chloride Compound Percentages 

 
% Iron (Fe) = 55.845 = 34.4%  % Chloride (Cl3) = 106.5 = 65.6% 

                                            162.35             162.35 
     
   
FORMULA EXAMPLE  
 
Pilot Filter Ferric Chloride Solution Strength Calculation 
 
When mixing a concentrated solution of ferric chloride with D.I. water, the following formula should be 
used to determine the % concentration of the diluted solution: 
 
EXAMPLE No. 1 – Dilute Ferric Chloride Solution % 
 
 
Ferric Chloride Solution % = (ml of FeCl3 solution) x (% concentration of FeCl3 solution) 
               (gal of D.I. water) x (3785 ml / gal) 
 
 
Assume 4 ml of 38% FeCl3 solution is mixed in one (1) gallon of D.I. water 
 
                                                4 ml x 38%      =   0.040159% FeCl3 Solution 
                                         1 gal x 3785 ml/gal 
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