
DOCTORAL CANDIDATE:  

DEGREE: Philosophiae Doctor 

FACULTY: Faculty of Mathematics and Natural Sciences 

DEPARTMENT: Department of Chemistry 

AREA OF EXPERTISE: Polymer Chemistry and Conservation of 

Archaeological Material 

SUPERVISORS: Prof. T. Benneche and Dr. H. Kutzke 

DATE OF DISPUTATION: 1st November  2018 

  

DISSERTATION TITLE: Development of lignin-like oligomers for the 

consolidation of waterlogged archaeological 

wood. 

  

 
 
Som del av «Saving Oseberg» prosjektet har jeg dannet et materiale some kan brukes til 
å konservere vanntrukkent arkeologisk tre. Dette materialet er basert på lignin, et 
naturlig materiale som finnes i vanlig sunt tre. Det er et materiale som forhindrer tre fra 
å krympe og samtidig gjør at treets utseendet ikke forandres. Dette betyr at materialet 
kan utvikles til bruk for andre prosjekter ved Saving Oseberg. 
 
The Saving Oseberg Project was set up in 2014 and since then it has been working to 
protect the wooden objects that were found along with the Oseberg Viking ship in 1903. 
These objects, which are over 1000 years old, started to degrade as soon as they were 
pulled from the ground on Oseberg Farm, Vestfold. Scientists at the time recognized this 
problem and used the best technology they had to preserve the objects. Today the work 
to preserve these items continues, with the latest breakthrough succeeding in 
minimizing wood shrinkage.  
This may sound like an anti-climax, but wood shrinkage is a serious problem facing the 
Saving Oseberg team. The scientists who first worked on the objects in 1903 had very 
limited preservation methods available to them compared to the range we have today. At 
the time, the best course of action was to use alum to fill the gaps in the Viking Age 
wood. This provided mechanical support to stop the wood from shrinking as it dried and 
without this intervention the objects would not be available to us today. The modern day 
problem began in the mid-2000s as scientists realized that the alum originally inserted 
to provide support was now beginning to damage the wood and degrade it further. My 
project was set up within Saving Oseberg to find a substance to replace the alum with, 
thereby preserving these historic objects for the generations to come.   
As part of this project I have developed a brand new material inspired by nature. This 
material will provide mechanical support by coating and strengthening the cell walls in 
waterlogged archaeological wood. It was successfully able to reduce the shrinkage upon 
drying of very degraded waterlogged archaeological wood (by up to 75% compared to an 
untreated sample), suggesting that it is offering significant support to the wood. This 
material is based on lignin, a natural polymer found in wood. As this is a material found 
in wood, it is very unlikely to cause degradation problems in the future. This makes it a 
much safer alternative to alum. Another advantage of my material is that it does change 
the appearance of the wood. Most conservation methods either darken or lighten the 



wood, giving it an unnatural appearance. Thanks to all of these findings, my material 
shows enough promise to be developed for the Oseberg finds. 

 
 

 

 


