
Translational conservation in parchment

Tim Wess



What are the mechanisms of deterioration in biomaterials?

What’s the best way of storing parchment/leather 

How can we detect deterioration without damaging/sampling 
documents?

If its too damaged to unroll or repair can we still read it?



Parchment Degradation

Parchment is treated  skin

Salting
Liming
Hair Removal
Drying under Tension
Finishing
-------------
Ink corrosion
Humidity changes
Pollution
Microbial action
Incorrect conservation





Skin is a hierarchical structure of 
collagen 

Microscopic Mesoscopic Nanoscopic Molecular



X-rays from 
synchrotron
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In the collagen helix Between collagen helices Between the collagen fibrils



intact

intact

The strength of the scattered X-rays tells us how 
intact the parchment is.

damaged
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Microfocus X-ray diffraction and mapping at  ESRF 



The presence of 
minerals and lipids, and 
the structure of collagen 
can be analysed by this 
method. 

1 mm



Looking at the dead sea scrolls Our first project at DIAMOND

Small samples donated to us for experimentation

Preliminary experiments show promising results
and samples may have been stabilised by 
mineral infiltration.



• Welsh specific conservation

Leather book bindings         vs.  
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Storage factor is dominant over diverse preparation



Domesday book samplings reveal damaged surfaces.



Turntable

Specimen

X-ray 
source

2D X-ray CCD 
detector

3rd generation Xray Tomography
Here we can use the absorption of the 
X-rays to build up a three dimensional 
image of an object. 

Reading the unreadable?



Reading the unreadable

Image of rolled parchment Graham Davis QMUL
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