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Ink corrosion:  
an auto-catalytic ‘success story’
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We have given the world …
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To treat or not to treat…
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But: would you treat Goethe, Bach or 
Huygens … ?!

University Library Leiden, Ca Phytate treatment of a letter by Christian Huygens (1653, Hug 45/169)
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Project: Ink Corrosion Prognosis 2007-2010
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NEW: Multiple Risk Perspective
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Hercules slaying the Hydra, Beham, (Hans) Sebald (1500-1550): 1545 (B.102, P.100 iv/iv)
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We need a prognosis !
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F. Schiller, penultimate letter to J.W.Goethe, 24 April 1805 (No. 995)
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Building a model  
“Prediction is difficult, especially of the future.” Niels Bohr

9 Kennislezing ICN 
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Singular decay progression ?

Ink Corrosion Evolution Model 
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Decay progression not singular !

Ink Corrosion Evolution Model 
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Degree of penetration is crucial!
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 Causes of ink corrosion

acid-catalysed hydrolysis iron(II)-catalysed oxidation

crystalline amorphous 

molecule

fibre

Slide: Han Neevel
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Be aware:  
only where ink and paper are in close 
contact, autocatalytic processes occur. 
   
This changes if water comes into picture.
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Passing the critical water content  

Made and stored under tropical, humid conditions:  
Ned.Bez.kust Guinea inv.nr.265R, National Archives, The Netherlands. Spreading of iron(II) ions  

after 0,3,6,9,11 days RH 90%
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Local stress at weak areas

“Wanderers Nachtlied”, Brief Goethes an Charlotte v Stein, 1776 
Ink Corrosion Expert Meeting 2009,  
Goethe & Schiller Archiv Weimar
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Colour and opacity shift



1818
Kennislezing ICN 

Ink Corrosion Prognosis (100 years)
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Kennislezing ICN 

Experimental Proof: 80oC, 90% RH



20 0/14 days0/14 days



2121 Kennislezing ICN 
1/14 days0/14 days



2222 Kennislezing ICN 
2/14 days0/14 days



2323 Kennislezing ICN 
3/14 days0/14 days
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4/14 days0/14 days
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5/14 days0/14 days
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6/14 days0/14 days
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7/14 days0/14 days
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8/14 days0/14 days
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9/14 days0/14 days
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10/14 days0/14 days
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11/14 days0/14 days
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12/14 days0/14 days



33
13/14 days0/14 days
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14/14 days0/14 days
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0/14 days0/14 days
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Kennislezing ICN 

Experimental Proof: 80oC, 50% RH
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Experimental proof: 80oC, 50%RH 

37 Kennislezing ICN 
0/14 days0/14 days
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Experimental proof: 80oC, 50%RH 

38 Kennislezing ICN 
14/14 days0/14 days
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How bad is it?

39 Kennislezing ICN 
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What we have learned

40

Ink corrosion is limited to areas 
where ink and paper are in close 
contact  
 
Damage prognosis instead of 
condition rating  
 
Water and improper handling are 
the 2 major risk factors 
 
Advise: Keep objects dry (under 
65% RH) and handle them well  
 
No preventive active treatment  
is needed  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http://irongallink.org

41 Kennislezing ICN 
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This project is a contribution to the joint paper conservation research program of 
three Dutch national institutions: Instituut Collectie Nederland (ICN), Nationaal 
Archief (NA) and Koninklijke Bibliotheek (KB), coordinated by Bureau Metamorfoze.  

We are thankful to: 

Metamorfoze, the National program for preservation of the paper heritage 
Chaos Internet Solutions  
Zeeuws Archief Middelburg  
University Library Leiden  

This project would not have been possible without the many invaluable discussions 
with national and international colleagues... 
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