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Ligroin/Acetone 60,/40 Fd 77 Fpl4 Fh 9
Ligroin/Acetone 50/50 Fd 72 Fp 17 Fh 11
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Ethanol 100 Fd 36 Fp 18 Fh 46
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Acetone/ethanol 25/75 Fd 39 Fp 21 Fh 40
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A Study on Chemical Cleaning for the Removal of Hygroscopic
Black Deposits from the Surface of Secco Mural Paintings:
A Case Study of the Cleaning Trials for Cave N(a), Bamiyan

Emilie CHECROUN', Hidemi OTAKE and Yoko TANIGUCHI

The state of conservation of wall paintings in Cave N(a) raised difficult questions concerning
their possible cleaning. In order to design the most appropriate treatment to remove the black soot-like
deposit covering the original colours underneath, we followed a systematic methodology considering
both the theoretical chemical/physical actions of conservators’ products and the more practical
empirical experiments closer to reality.

First, the chemical model of solubility was applied, which nowadays is known in conservation field
as “Teas Solubility Triangle”, dividing chemical action of solutions into three parameters of dispersion,
polarity and hydrogen bonding content. Systematically going from the less polar material towards the
most polar ones, this model helped to define the solubility area of the black material to be removed as
well as the sensitivity of the paint layers. Owing to these known data, possible treatments which would
meet our working conditions were reviewed.

Testing materials were water-based solutions with additives such as surfactants, chelating agents
or acidic/alkaline salts, solvents with required properties (amines in this case) and w/o emulsions. The
whole selection was empirically tested on original painting samples in order to fill the gap between
theoretical understanding and real practical application. Keeping these two approaches constantly,
we narrowed the range of possible treatments and selected three possible means to be adapted on site
depending on local parameters. The variable factors we employed during this study were the chemical
action of the solutions, the mechanical action involved for each product and the ways of application. We
also considered the safety of conservators and local people as well as the availability of products in a
remole area such as Bamiyan. As much as possible, cleaning options were always kept to adapt to each
area of the painting according to the characteristics of each pigment and surface condition, which were

tested in situ to verify actual workability and effects.

‘Private Painting Conservator



