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Introduction
The goal of this research is to develop a compu-
tational model that is able to predict the chemo-
mechanical degradation of historical oil paintings,
resulting from metal soap formation (as it can be
seen in View of Delft).

In a recent contribution [1], metal soap forma-
tion is modeled by assuming an irreversible chemical
reaction between saturated fatty acids (SFa) and
metal ions (M). A novel diffusion-reaction model [2] is
presented here that describes the intermediate state
of amorphous metal soap (AMS).

View of Delft (ca. 1660-1661) by Johannes Vermeer
(Mauritshuis, The Hague)

Physical process
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Numerical model
Diffusion model

• Solve diffusion-reaction equations [2] for
CSFa,CM,CAMS,CCMS

• Transfer volume fraction CMS (φ)
to mechanical model

Mechanical model
• Calculate growth strain (εg = εgφI)
• Account for possible damage (d) [3]
• Transfer damage to diffusion model

Results
The contour plots show the volume fraction of crys-
talline metal soap (φ) at different values of the dimen-
sionless time (t̄). The model including the reversible
reaction is shown at the top and that including only
the irreversible contribution [1] is shown at the bot-
tom.

t̄ = 3900 t̄ = 7800 t̄ = 11700 t̄ = 15600

t̄ = 1.5 t̄ = 3.0 t̄ = 4.5 t̄ = 6.0

Conclusions
It can be observed that the qualitative result of the
model matches that observed in actual paint samples.
Additionally, it is observed that including the formation
of amorphous metal soap significantly increases the
time scale within which damage develops.
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