CALCIUM BENZOATE

Theory
Calcium benzoate: C14H10CaO4
Molecular weight: 282.30
 

Calcium Chloride (neutral pH):CaCl2
Molecular weight: 110.98
 

Sodium benzoate: NaC6H5CO2
Molecular weight: 144.10
 

Reaction: 2 x (NaC6H5CO2 )  + CaCl2 = C14H10Ca)4 + 2 NaCl
Hence as per theory : 288 Kgs of 100% pure Sodium Benzoate and 110.98 Kgs of 100% pure calcium chloride should yield 282 Kgs of 100% pure calcium benzoate + 2 molecules of sodium chloride.
 

Adjustments for purity 
Purity of Sodium Benzoate: approx 99 % = 144.10 x 1.01Kgs = 145.55 Kgs
Purity of Calcium Chloride: approx 70 % = 110.98 x 1.42 Kgs = 157.59 Kgs
 

Adjusting the quantities of sodium benzoate and calcium chloride as per the noted purities and making adjustments for errors, we have carried out reaction as follows.
 

Reactor size: 2 mt or 2000 litres capacity
Reaction temperature: 70-75 degrees
Reaction duration: 3 hours
 

Steps to make approx 30% solution of calcium benzoate in water.
 

1200-1400 Litres of water
        576 Kgs Calcium benzoate final products in water (which is equivalent to 30% solution) 
=======
1776 Kgs of 48% solution of calcium benzoate in water. 
=======
 

To get 576 Kgs of Calcium Benzoate solution in reactor we need to add approx 
 

576 = 2 times of 288 which is the molecular weight of calcium benzoate. hence all the above ratios are multiplied 2 times making adjustments for actual purity of both sodium benzoate and calcium chloride.
 

Sodium Benzoate: 2 x 145.55 Kgs: 291.10 Kgs of sodium benzoate 
Calcium Chloride: 2 x 157.59 Kgs: 247-250 Kgs of calcium chloride
Water: 1000 litres initially to ensure better exotherm and then additional 100-200 Litres as per requirement for proper mixing.
 

Reaction conditions and process description
 

1000 Litres of water was added. 
291 Kgs of sodium benzoate was added to reaction vessel and the solution stirred continuously during addition of calcium chloride. 247 Kgs of calcium chloride was added and resulting calcium benzoate which is insoluble in water is separated out. Sodium chloride which is formed as by product remains in water. Additional quantities of sodium chloride added to solution ensure that calcium benzoate remains insoluble in water. Reaction solution was stirred for 3 hours to let the reaction to cook properly. 
 

After 3 hours pH of the 30% solution was checked after cooling the reaction mixture to room temperature. Water was completely drained to remove Sodium chloride formed and then fresh water approx 100-200 litres was introduced to wash the material of any additional sodium chloride.
Resulting calcium benzoate is centrifuged, dried and packed.
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