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Oxidizers and other ways to damage a PA membrane
	October 19, 2001

Oxidizers 
Halides
F, Cl, Br, I
Halides in oxidation state -1 are harmless, e.g. chloride as found in table salt, NaCl. All other oxidation states, e.g. +3 as NaClO3, will damage PA membranes.

Chlorinated organic compounds
Chloramine	belongs to this group of nasties. They react slowly, but they react. Chlorination of surface water can result in formation of chloramines. The word Chloramine is a generic term and it does not specify a single and well defined substance. 
	Standard methods of detection of compounds which can damage PA-membranes does not always work since the chloramines reacted very slowly.

O-containing chemicals. 
Ozone, hydrogen peroxide, peracetic acid, persulfate, percarbonate, perborate, permanganate. 
All are capable of damaging a PA membrane. Of these chemicals peracetic acid is probably the least harmful, simply because it can be used in very low concentration and still be efficient.

N-compounds 
Nitric acid		It is a standard dairy cleaning agent. However, it is borderline acceptable to use it. Formulated acidic cleaners are mostly a nitric acid - phosphoric acid blend. A few percent nitric acid will destroy membranes in days rather than months.


	It is not commonly known that precipitated heavy metals can act as a catalyst for oxidation. E.g. Fe(OH)3 which is commonly found in most membrane systems. The metal will cause formation of halide radicals and they will attack the membrane locally (in spots).
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pH
High pH and low pH can and will hydrolyze PA. Temperature has a profound influence on the speed of chemical attack.
High pH		It is best not to exceed pH 11. Never exceed pH 11,5. Valid for 50°C. Notice that there are exceptions from that rule, e.g. HR98 from Alfa Laval.
Follow the recommendations from the cleaning agent supplier about cleaning temperature.
Low pH		It is recommended not to go below pH of 2. A study has shown that the combination of elevated temperature and low pH can destroy NF membranes very rapidly.

	Damage to the PA layer can be seen if dye is sprayed on the membrane surface. Dye will penetrate where the membrane is damaged and can be observed with the naked eye on the backside. A virgin membrane will not allow any dye to pass. 
! 	Colored spots indicate local attack from oxidizers.
! 	General color permeation indicates high or low pH attack or high concentration of oxidizer.
	New Desal S-series and D-series membranes are brown. Oxidations tends to remove the color quite fast. If these membranes after use are found to be white it is a sure sign of attack by oxidizers.
	It is often next to impossible to determine the actual reason(s) for membrane damage caused by chemicals.

Data measured on a Desal-DK membrane
The data are orders of magnitude rather than exact data
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