       The Impact of Residual Chlorine to the Reverse Osmosis membrane 

Forming of Residual Chlorine
    To prevent the membrane contamination of biofouling, chlorine substances like chlorine, sodium hypochlorite, calcium hypochlorite usually applied for disinfection. They rapidly hydrolyzed into hypochlorous in water.

Cl2 + H2O ← → HOCl + HCl NaOCl + H2O ← → HOCl + NaOH 
Ca (OCl) 2+ 2H2O ← → 2HOCl + Ca (OH) 2 in the water as hypochlorous acid, and hypochlorous acid is decomposed into hydrogen ions with the ions. These substances sum of HOCl ← → H ++ OCl- Cl2 NaOCl Ca (OCl) 2 HOCl OCl- is called free chlorine (FAC), after disinfection, they called Free Residual Chlorine (FRC mg/l CL2). Partial Chlorine and Ammonia in water form the chloramines after disinfection. As the chloramines do almost no damage to the film, it was ignored.
The Influence of Residual Chlorine
   The residual chlorine and reverse osmosis membrane will from oxidation, its salt rejection rate will declining obviously.  About 1PPM Chlorine will lead to membrane element degradation within 200-1000 hours. The speed depends on the quality of water.  When the membrane is under alkaline condition, the speed of degradation will be faster than membrane is under medium and acidity condition.  To prevent residual chlorine damage the film, dechlorination will be adopted. Active carbon dechlorination has been mentioned above. Here blow will mainly introduce how to remove the residual chlorine by Sodium Bisulfite (SBS): 

NaHSO3+ HOCl→HCl+ NaHSO4

Cautious of Chemicals Application

1. When both the acid and SBS are added to the system, the acid should be added first for SBS will form the Sodium Sulfite in acid condition.
2. Among pretreatment system, we have to make sure no residual chlorine flow into the RO or NF system. If excessive chlorine found, SBS should be applied to will recovery them. As usual, the amount of SBS is 1.8 to 3 times of residual chlorine (food grade).
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