STAINLESS STEEL DISCOLOURATION AND CLEANING             TA20/04/07

ROUGING:

Rouge is a discolouration typically found on the internal surfaces of a water system which has been constructed from stainless steel, and operated at elevated temperatures, typically above 65°C.  Sometimes the rouge is easily removed by wiping, readily staining a white cloth with a rusty red colour, and on other occasions the colour seems to be embedded into the metal itself, and is not easily removed by wiping. In terms of pharmaceutical water systems, rouge may be interpreted simply as ‘rust’ or ‘oxidation corrosion’ - but these words are not quite as palatable for obvious reasons.

Class 2 rouge – initiated and driven by the presence of chlorides or halides. This could occur as a residue from the installation process, or from water soluble halide ions occurring in very small concentration. These have the effect of firstly dissolving the passivation layer, and secondly, promotion of the exposed ferrite surface. Some rouging is very localised, and may give rise to pitting corrosion and deep scarring of the stainless steel surfaces, other forms present a very light, uniform discolouration across the contact surfaces. Rouge is only found in systems which are constructed from stainless steel, usually polished to give a suitable internal surface, and of welded construction. The final ingredient necessary for rouge formation is heat, i.e. the system operates either wholly or intermittently at elevated temperatures, typically around 80 º C.

The heat affected zones (HAZ’s) of the welds are typical areas where rouging seems to occur. It is assumed that during the welding process, the composition of the alloy in the melt pool can vary, and potentially, ferrite component can become exposed at the surface. There is little concrete evidence to confirm that the HAZ zones are solely responsible for the production of system rouge. 

PASSIVIATION:

Passivation in HNO3 and conventional sterilisation by Autoclave improves the surface finish by increasing the Chromium Oxide surface layer on the metal 

Pre-cleaning: The item should be degreased prior to passivation, by the use of a suitable detergant, and should be vigorously cleaned with hot water and bristle brushes immediately after the acid treatment. Ph of final rinse water should be between 6-8 for most purposes. To minimise staining, surfaces mustn't be permitted to dry between phases of the passivation process. Thorough drying should follow the final water rinse.

Acid cleaning (Passivation): Once the item has been degreased, it should be placed in a 20% by volume solution of Nitric Acid (HNO3) diluted with distilled water, and left at room temperature (21-38 C/ 70-100) for 30-60 minutes. Or alternately it can be left in a heated solution at (49-71 C/ 120-160 F) for 10-30 minutes.

Precautions: Nitric Acid should only be used in a well ventilated area, where it can't be handled by unauthorised staff. Glasses, gloves, and an apron should be worn when handling Nitric acid as it is a caustic acid.

Passivation has been shown in numerous tests to improve the corrosion resistance and biocompatability of Stainless Steels. It does this by removing and surface iron particles which can cause corrosion and because it causes a thicker Chromium Oxide layer to form. Winston Revie and green showed that for type 316L passivation in a 30% HNO3 solution at 55 degrees Centigrade for 30 minutes resulted in the same improvement in surface finish as the more complex ASTM F86-68 method.

Warm citric acid formulations will also do a good job of removing all of the rust and free iron.  It will not return unless you stress the surface with more cholide eg from bleach or other corrosive material. As nice as 316L SS is, it has no defence against chlorides and it will corrode spontaneously. 316L is never recommended for wet chloride service.

N.B. It is most important that oxygen is always allowed to circulate freely on all stainless steel surfaces to ensure that a chrome oxide film is always present to protect it. If this is not the case, rusting will occur as with other types of non stainless steels.

CLEANING METHODS

Stainless steel is easy to clean. Washing with soap or mild

detergent and warm water followed by a clear water rise is

usually quite adequate. For stubborn stains, apply a non bleach cream (e.g. Cif*) with a paint brush and rub with a clean cloth or a soft plastic brush then

rinse thoroughly with clean cold water.

Where stainless steel has become extremely dirty with signs of surface discolouration

alternative methods of cleaning will be required. The area

should be free of any rusty items, particles from which may be

deposited on the stainless steel product giving the ‘appearance’

of rusting and can be removed by cleaning using a product

such as Resin Neutralizer.

The products referenced in this information sheet are

understood to be suitable for stainless steels. However, no

endorsement of the products or their manufacturers is

implied and it is acknowledged that other manufacturing

companies may provide products of equal or better quality.

The following companies manufacture proprietary cleaners;

*“Cif” (Jif ) – Lever Brothers Ltd

*“Shiny Sinks” – Home Products Ltd

*“Ajax” – Colgate Palmolive Ltd

The information contained here has been provided by the British

Stainless Steel Association and should be considered as current

best practice only. Should you be unsure as to the suitability of

any commercially available cleaner always check with the

product manufacturers.

