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Historical Ink and its Problem
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In this short article will be argued a general history of the so-called iron-gall ink and
its reproduction after an historical recipe and a report of some simple experiments of its
discoloration.

The recipe of real iron-gall ink was mentioned, as far as known, by Albertus Magnus, in his
De mineralibus, 1ib.V, cap.Ill, “De natura et substantia atramentorum’, but lacked a mixing ratio of
each material. In XV century, great Italian mathematician Gerolamo Cardano refers a precise
method and recipe of iron-gall ink. According to Cardano, a ratio of gallnuts and some bark of
melegrane: vitriol: arabic gum: waterisa 3 : 2 : 1 : 5 ratio.

After a historical research of recipes in iron-gall ink as above, we tried to reproduce the
ink following Friedrich Adolph Ebert’s description of a recipe transcribed from a German
manuscript written in 1412, introduced in his Zur Handschriftkunde (Bd.I, Leipzig, 1825, p.24).
Although an incomprehensible word ‘vitalo” is found in it, the word ‘vitalo’ is undoubtedly
mistranscription of a word ‘vitrolo’ (acc. of vitriolum) for many reasons. Then we made the ink as
follows. A ratio of gallnuts: vitriol: Arabic gum: distilled water as 2:1:1:40, that is practically, gall
nuts 10g. vitriol 5g, arabic gum 5g. distilled water 200cc, and 5cc of alcohol added. The
acidity of the ink made as above comes approximately 3,5 pH, that reveals relatively less weak,
in spite of double quantity of water as Cardano’s recipe, in which were dissolved materials. It
revealed that the ink made as above was real and normal blue-black ink, and that iron-gall ink
was not a sepia coloured one in its origin not as observed on many historical documents.

After an acidity analysis, followed some experiments and observation of its discolouring. In
consequence, no change of colour was brought by 24 hours irradiation on UV (10.4mW/cm2),
but its discolouration rather proceeded autonomically without any irradiation of lights, which
was evidenced some browned points of written letters with the ink, preserved in a dark corner.

In conclusion, the iron-gall ink with blue-black colour has a relatively strong acidity in its
origin, and its discolouration to sepia-brown colour would possibly make further progress
caused by its chemical composition by itself than secondary effects as UV or natural ray. For
the conservation of such paper documents with iron-gall ink, a container made of the acid free
paper with which oxygen absorber is furnished, would be possibly effective.
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