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It is a commonly know fact that pressure AND temperature work together against any membrane system. It is also known that exceeding pressure and/or temperature limits is detrimental for membranes and membrane elements. It will eventually lead to a reduced flow of permeate, for one or several reasons.

The physical reason. Most membranes are made of polymers. All polymers will compact due to the combined action of pressure and temperature. Eventually the porosity of a membrane will have become so small that the flow of permeate is affected, and always in a negative way, thus reducing flux.
The effect of high temperature is more pronounced than that of pressure. This means that a system operating at 5 °C has better resistance to pressure than a system at 40°C. This means that a sea water desalination system in the North Sea survives better than a similar system in the Red Gulf.
Membrane compaction, membrane intrusion and fouling are just three phenonina having and effect on membrane flux.

Wagner Units = [BAR] * [degC]

This formula will give you a good idea whether the system will survive. However, I am aware that survival also is very much depending on many other parameters. 

Suggested limits.

	< 1200 units
	Little or no effect on standard elements

	1200 - 2000 units
	Be aware that elements are stressed. Specialty elements are recommended to avoid membrane intrusion.

	>2000 units
	Specially designed elements are mandatory



Especially the 1200 value has been challenged. Some prefer 1500. Based on my experience I prefer to stay at 1200. 

The effect of temperature.
The writer consider it an established fact that heating a thin film RO membrane to 80 °C will result in the loss of approximately 50% of the clean water flux, The loss sets in at approximately 65 °C. The faster membranes are heated/cooled the faster the loss will happen. The loss is reversible, albeit it takes a long time to recover flux (weeks or months).

Recovering lost flux.
The flux can be completely recovered by soaking in pure ethyl alcohol or a strong glycol solution. Neither method is used commercially. However, it prevents heat treatment followed by drying in the production facility since glycol is added prior to drying, thus negating a heat tratment.
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