Conservation of sugaring marble by hydroxyapatite:
some recent developments on producing and treating decayed samples
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BACKGROUND
Architectural decorations and sculptures made of marble, It In 2011, we proposed the use of hydroxyapatite
when they are exposed outdoor, deteriorate because: .- (HAP) to preserve carbonate stones [1]

HAP can be formed directly inside marble and
over marble surface, from the reaction between
calcite and an aqueous solution of diammonium
hydrogen phosphate (DAP) in mild conditions

* Temperature variations
cause the opening of cracks
between calcite grains, so
that grains detach and fall

e Rain causes the dissolution
of calcite grains, so that the
marble carved surface is lost

Calcite Phosphate solution

The products currently available are not
effective and/or durable in preserving marble
against these deterioration causes

RESEARCH AIMS
Accelerated ageing Treatment parameters Consolidation Protection
To study the consolidating efficacy of the The treatment parameters need to be The ability of the HAP treatment to re- The ability of the HAP treatment to
HAP treatment, artificially aged samples optimized to reduce the porosity of establish cohesion between calcite grains prevent the dissolution of marble
with characteristics similar to naturally the HAP layer, increase the surface and restore the strength of weathered surface in rain, by formation of a dense
sugaring marble (i.e. micro-cracks more coverage and prevent the formation of marble, without causing over- coating with low solubility, needs to be
diffused near the surface) are needed soluble calcium phosphate phases consolidation, needs to be investigated investigated
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