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Abstract

Lime mortars have been used in the construction of buildings for over eight
thousand years. In the last few decades, recognition of the superior vapour
permeability, flexibility and appearance of these materials has resulted in a resurgence
in their use. Along with the lime revival has come an increased need to understand
lime-based materials through laboratory investigation, to aid with materials
identification, quality assurance, condition/deterioration surveys and defect diagnosis.

The laboratory techniques used to investigate lime mortars have only been
developed relatively recently, with the petrographic microscope being regularly used
to examine cementitious materials since the 1960s. Optical microscopy has arguably
now become the foremost laboratory technique, enabling specialist construction
materials petrographers to apply methods originally developed for the mineralogical
and textural description of rocks to lime-based construction materials. The technique
is now routinely used to identify the ingredients used, their relative proportions, the
method of manufacture, and to determine the causes and severity of decay.

This paper comprises a review of the increasing range of applications of
light microscopy to the investigation of traditional lime materials with reference to
examples from historic structures.
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Introduction

Mortars are used to embed masonry units as well as being used as wall
finishing materials internally (plaster) and externally (render). Mud and gypsum were
the first materials used for these purposes, with a major development being the
introduction of lime mortars with greater strength and durability (Davey, 1961).

Lime is formed by burning a source of calcium carbonate, usually limestone
or magnesian limestone, between 850 and 1200°C, driving off carbon dioxide to form
calcium oxide (quicklime). The calcium oxide is then slaked with water (evolving
heat) to form calcium hydroxide (lime). The slaking process can produce dry lime
hydrate powders or, if excess water is used, lime putty. Lime mortars are produced by
mixing aggregate with a lime product, either quicklime, lime hydrate powder or lime
putty, adding water if required. Lime made from pure limestone (non-hydraulic lime)
sets by drying out and then hardens wholly by absorption and reaction with carbon
dioxide slowly to become calcium carbonate again. Lime made from limestone
containing siliciceous impurities has a degree of cementitious properties, allowing it to






