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Bleach – Storage Guidelines for End Users 

Introduction
Bleach is bleach - right? Well - maybe. Sodium hypochlorite (bleach) quality can vary widely in method of manufacture, which, in turn, can greatly affect its performance. Some bleach producers may use raw materials of wide ranging quality.  Other bleach producers may use higher grade raw materials, and be more concerned about removing impurities from the product. Are there some constants we can use when talking with customers and users of bleach?  Yes, there are, and the following information should help with those discussions.

Bleach Stability
Generally, the major factors affecting the stability of bleach are:
-	strength of the bleach (lower strengths of bleach are more stable)
-	storage temperature (decreasing the temperature decreases the rate of decomposition)
-	concentration of some transition metal ions (higher levels of these metals increase the rate of
decomposition)
· alkalinity 
-	UV light (storage in clear containers adversely effects stability)

THERMAL DECOMPOSITION
• Thermal bleach decomposition is a function of sodium hypochlorite concentration, solution temperature and time. The products of this decomposition are sodium salts (sodium chloride and sodium chlorate) and/or a very small amount of oxygen gas.
o	For any given temperature, the higher the strength, the faster bleach decomposes and the greater the level of salts and oxygen are formed.  Studies of bleach have shown that the decomposition rate increases by a factor in the range of 2 to 4 times for every 18 ⁰F
(or 10 ⁰C ) increase in storage temperature for solutions in the range of 5 wt. % to 16 wt.%
bleach due to decomposition factors as stated in this document.
o	Diluting bleach soon after receipt will reduce the decomposition rate. For example, diluting
12.5 wt. % bleach by 50% will reduce the decomposition rate of bleach by a factor of four.  It
is important to use good quality soft water for dilution to prevent other problems caused by impurities. Using cold water for dilution will cool the bleach at the same time and could bea cost effective way to significantly reduce the formation of sodium chloride and sodium chlorate.
• The optimum storage conditions for bleach to minimize the formation of sodium salts are at the lowest possible concentration, the coldest temperatures,  and for the shortest possible time. It is extremely important that end users are aware that proper use and storage practices can reduce both decomposition rate and formation of salts. It is a good practice to turn product in storage over quickly.

METALS CONTAMINATION
• The following should be considered to minimize the possibility of contamination from metals such as Nickel, Cobalt, Copper, and Iron:
o	Materials of construction – care should be taken to select materials that are fully compatible with bleach.
o	All piping and valves should be made of a suitable plastic or plastic lining.
o	The only metal suitable for service in bleach is titanium.
o	Filtration of the finished product – some metals can be removed from bleach with adequate filtration.
o	Water from the local utility while normally tested for metals can still contain trace amounts
of metals that come from piping in the delivery system

STORAGE TANK MANAGEMENT – Mixing Bleach
• It is a good practice to completely empty bleach storage tanks prior to introducing fresh bleach into the tank. This is recommended to prevent contamination of the new bleach with higher levels of sodium chloride and sodium chlorate.
• While mixing old and new bleach is not advised and can affect certain bleach conditions (strength for example) it will not affect the rate of decomposition.  The change in the level of sodium salts in the new bleach will depend on the amount of old bleach left in the tank and how much decomposition has occurred in the old bleach.
• In the presence of UV-light, bleach will decompose with the major products being O2 and chlorate ion. Storage tanks and vessels which do not transmit UV-light (metal walls, coated plastics or FRP) and opaque non-bulk containers will prevent or minimize this form of bleach decomposition.

RESOURCES AND ADDITIONAL INFORMATION
Contact your bleach supplier for additional information.  Other resources include:
• Chlorine Institute Pamphlet 96, Sodium Hypochlorite Manual
• ANSI/AWWA B300 Standard, Hypochlorites
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