9.
Photographic Dyeing:
A piece of cotton cloth or sheet of filter paper (up to 10cm square) is boiled in a solution of the yellow dye Primuline (0.2g) with sodium carbonate crystals (1.0g) in water (250cm3) for about three minutes.  After rinsing well with cold water, it is then immersed for 2 minutes in an ice cold solution prepared by adding ice (50g) and concentrated hydrochloric acid (5cm3) to a solution of sodium nitrate III (sodium nitrite) (0.2g) in water (200 cm3) - this solution should be freshly prepared, although it remains active for at least an hour.

The cloth is again rinsed with cold water and blotted.  It is sandwiched between two pieces of glass or clear plastic sheet and partially covered by a card mask (or alternatively an opaque design on transparent plastic, or even a photographic negative) and exposed to strong light for 5-10 minutes.

It is then immersed in a solution of 2-napthol (napthalene-2-ol) (0.1g) and sodium hydroxide (0.2g) in water (100cm3) - a red dye develops where the material has not been exposed to light.
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Risk Assessment (You MUST make your own):

· The dye will stain skin and clothing but is generally relatively safe - it was/is used to colour yellow paper.

· Acid and alkaline solutions require appropriate care.

· The diazotising mixture (cold HCl + NaNO2) slowly liberate nitrogen oxides - irritating - and should be disposed of safely down the sink immediately after use.

· Wear eye protection, waterproof gloves and protective clothing.

Educational Context
Primuline is an ‘aromatic amine’ and reacts with nitrous acid to form a relatively stable ‘diazonium’ salt.  This reacts with a ‘phenol’ in alkaline solution to produce a so-called ‘azo’ dye.  In this case the diazonium salt is fairly easily decomposed by the action of light - absorbed by the yellow primuline and the red dye is only produced on the cloth/paper where it was hidden from light.  (See Goodwin 1975 for more detail.)

It should be clear that such a process could be used to transfer patterns onto fabric, but such processes have now been entirely superseded by direct printing and transfer methods.
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