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Tracing the transition from writing inks based on soot, common in Antiquity to the iron-gall inks 

commonly used in the Middle Ages builds a focus of our investigative work at the BAM and the Centre 

for the Studies of Manuscript Cultures (CSMC). With the aim of creating a detailed history of writing 

black inks, we worked out a non-invasive protocol to collect statistically relevant ink data from dated 

and localized manuscripts covering a large time span and different geographic areas.   

The first step of our protocol consists of the screening carried out by means of the NIR & IRR 

reflectography. The optical differences between carbon, tannin, and iron-gall inks are best recognized 

by comparing their response to the infrared light: carbon ink has a deep black color, iron-gall ink 

becomes transparent above 1400 nm, and tannin ink disappears at about 750 nm, we have simplified the 

analysis using a small USB microscope with built-in NIR (940 nm) and UV (395 nm) LED in addition 

to an external white light source (1). Comparing the images under white and near infrared illumination, 

we determine the ink typology by observing the changes in the opacity of the ink. Here, carbon-based 

inks show no change in their opacity when illuminated with NIR wavelength, while the opacity of iron-

gall inks changes considerably, and tannin inks become transparent. Our own recent finding that mixed 

carbon / iron-gall inks were quite popular in the late Antiquity and early Middle Ages suggested to return 

to the conventional IRR method. 

The second step of the protocol includes micro-XRF analysis to identify the inorganic components of 

the ink. In the case of iron-gall inks, we establish the fingerprints, i. e., the characteristic ratios of the 

vitriolic components of the ink to the element iron. 

Finally, in specific cases that require further investigation, we perform FTIR spectroscopy to collect 

information on the chemical composition of the binders and Raman spectroscopy to confirm the co-

presence of carbon and iron-gall ink.  

This paper offers a panorama of black inks covering the Dead Sea Scrolls and Hellenistic papyri 

before and from the turn of the era, Coptic manuscripts and Medieval Jewish documents from the 

Middle East and Europe. We will demonstrate the existence of a variety of writing black inks whose 

production techniques included intentional mixing soot or charcoal with tannin extracts or iron-gall 

ink or enriching soot with metals. 

 

 


