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A chemical known as Chloramine (chlorine + ammonia) is gaining popularity as a replacement for chlorine in drinking water distribution.  Chloramine provides a more persistent residual throughout the distribution system and substantially lowers concentrations of harmful disinfection byproducts, relative to chlorine.  If chloramine disappears from water it leaves behind ammonia, which is a food source for bacteria.  Thus, if chloramine disappeared rapidly from pipes in consumer’s homes it would be a problem since the water would become contaminated with bacteria. 


The effect of different water characteristics on the decay of chloramine as well as metal release in one-foot long type M copper pipes with 1 and 1/8” of 50/50 lead/tin solder on one end of the pipe wasinvestigated. The wide range of temperature (40°, 20°, and 4° Celsius), chloramine concentration (0, 1, and 5 mg/L), and pH (7 + 9.5) were tested.  One test in the water at 20° Celsius and  0 and 5 mg/L of chloramine was tested with a phosphate corrosion inhibitor.


Over a period of eleven weeks the chloramine decay and concentration of metal in the water was measured periodically.  Chloramine decay was always more rapid at pH 7.0 than at pH 9.5 and 40° C chloramine decay was more rapid that at lower temperatures.  Oddly, at pH 7.0 the water at 20°C was slower than that at 4°C.  Higher temperatures corresponded to higher lead concentrations as did pH except in the cases with phosphate.  Lead levels were lowest in the final weeks of the experiment.  Copper concentrations were highest at 4°C and higher pH led to lower concentrations.  Tin levels were highest in those pipes with phosphate.  Zinc concentrations generally decreased with time and were higher at pH 7.


The main conclusion is that use of chloramine may be particularly problematic in lower pH waters and at higher temperatures, since the disinfectant disappears rapidly from copper pipes.  More research is needed to determine whether this will have adverse impacts on public health.
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