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BUILDING WITH LIME
Glossary
Accelerator: an ingredient added to a mortar or plastering mix to hasten the set.

Active clay: any clay, which will produce an active pozzolan by firing at a suitable temperature. These are likely to be fine and soft clays, but the mineralogy is significant.

Active hydraulic binder: a hydraulic binder, which acts without the addition of an activator such as lime. In effect, this includes hydraulic cements and hydraulic limes, but excludes pozzolans.

Adobe: a method of earth construction in which the clay soil is first made into blocks which are allowed to dry out before they are used in the masonry.

Aggregate: the hard filler materials, such as sand and stones, in mortars, plasters, renders and concretes.

Agricultural lime: any lime used for soil conditioning, but usually a term to describe ground-up chalk or limestone which is calcium carbonate. In building terms, this is not called lime.

Air limes: limes which set through carbonation rather than through chemical reaction with water.

Air slaked lime: the mixture of calcium (and possibly magnesium) carbon ate, hydroxide and oxide which results when a quicklime slakes naturally in moist air. For most purposes this is a debased material.

Air-entraining agents: materials which cause air to be included in a mortar mix. This air may either be as bubbles in the matrix or air-filled pores.

Aluminates: compounds of aluminium and oxygen.

Aragonite: the mineral form of calcium carbonate with an orthorhombal crystal structure.

Arènes: a class of sands described by Vicat and having irregular and unequal grains and a clay content of between 25% and 75%. A mortar pre pared with a fat lime and arène can harden underwater and bas been used for repairs to hydraulic engineering work in the Dordogne region of France.

Argillaceous: containing clay substances, normally used in the context of rocks or marls.

Armature: a rod or framework of iron or other material built into a surface, usually a wall or ceiling, for the purpose of strengthening or providing additional support to build up plaster or render to form features in relief, usually decorative.

Artificial pozzolan: a man-made material which will react with lime and water to give a hydraulic set. For example, reactive brick dust.

As dug (sand): sand exactly as it is dug from the quarry, without any sieving or washing.

Ashlar: squared and regular masonry.

Autogenous healing: the self-healing of fine cracks in a mortar or render from the binder already in that mortar. Free lime is transported by moisture into the cracks.

Background: the masonry, lathing or other surface on to which the plaster or render coats are built up.

Backing coat: the first of two or more coats in a plaster system. Bagged lime: usually dry hydrate of lime. Calcium (and perhaps magnesium) hydroxide in a dry powder form and sold in sacks. Bagged lime may also refer to bagged quicklime in small lump or granular form (ground lime) but this definition is less common.

Banker: a raised board on which plaster is stored beside the plasterer for immediate use.

Battens: light timbers fixed (in this context) to carry the plastering laths. Bead: a small round moulding.

Bevel: a slope made by the cutting of an angle.

Binder: the material which forms the matrix between aggregate particles in a mortar, plaster, render or lime concrete. It is a paste when first prepared, but must then harden to hold the aggregate in a coherent state. Examples include, lime, clay, gypsum and cement.

Blue Lias lime: a hydraulic lime prepared from some of the limestones in the Lias formation which runs across England and the south of Wales. This was used extensively for engineering and external work in the nineteenth century.

Bond: 1. the overlapping of stones, bricks or other masonry units in a wall or other structure, 2. the adhesion between two surfaces, for example a render and its backing.

Bordeaux mixture: A mixture of copper sulphate, lime and water used on plants as a fungicide.

Brandering to brander a ceiling is to fix battens at right angles to the joists before fixing the laths. Fillets or grounds may be fixed to flat surfaces to support and raise laths in order to allow a plaster key to be formed. The whole process is called brandering.

Breatheability: the extent to which a building material is able to allow rnoisture to move to the surface and evaporate harmlessly.

Building lime: lime of a suitable nature and in an appropriate state for building uses. For example, hydrated dolomitic lime should be fully hydrated. The composition and classes of building lime vary. AIl classes of lime may contain varying proportions of magnesia or dolomite.

Calcareous (material): material containing chalk or other forms of calcium carbonate or lime.

Calcination: in this context the conversion of carbonate to lime, but the word has a much wider meaning including the conversion of metals into their oxides by strong heating.

Calcite: the mineral! form of calcium carbonate having a rhombohedral structure. This is the form which gives strength to a well-carbonated lime mortar. It occurs naturaily as Iceland Spar and has a unique double refraction of light which may be the reason for the exceptional appearance of limewashed surfaces.

Calcium: Ca, a soft white metallic element.

Calcium carbonate: CaCO3 the material from which lime is prepared. Natural forms are limestones, chalks, shells and corals. It is also formed as an industrial by-product, as in acetylene manufacture. Mortars, renders and plasters containing calcium hydroxide take up carbon dioxide from the air to form calcium carbonate, which develops the set.

Calcium hydroxide: Ca(OH)2 the chemical name for slaked lime or hydrated lime; also lime putty and milk of lime.

Calcium oxide: CaO, commonly called quicklime.

Cantilever: a projecting bracket.

Carbonation, carbonated: carbonation is the process of forming carbonates, and in this context the formation of calcium carbonate from calcium hydroxide when a lime develops its set. A lime mortar is said to have carbonated when the binder has reacted with carbon dioxide from the air and developed strength beyond that which is achieved simply by drying out.

Carbonic acid: H the very weak acid which is formed when carbon dioxide gas dissolves in water. The salts of this acid are the carbonates and the bicarbonates.

Casein: a protein in milk with many industrial applications including glue making. It can form an adhesive with lime.

Cement: in this context a quick-setting binder for making mortars and concretes. By far the most widespread cement is the Portland Cement formed by grinding a clinker which has been prepared at high kiln tempera turns from a mixture of clay and limestone. There are, however, other forms of cement including ‘natural cements’ formed from naturally occur ring nodules of calcareous clay (such as Septaria). A distinction between these and other hydraulic limes is that cements must be ground to a fine powder before they can slake.

Cementation index: a formula for assessing the likely early setting proper ties of hydraulic limes by their chemical composition. For example, from Boynton (1980), C.I. = (2.8 x S + 1.1 x A + 0.7 x F) I (C + 1.4 x M) where S = % reactive silica, A = % alumina, F = % ferrous oxide, C = % calcium oxide and M = % magnesia in the sample. 

Chalk: a common form of calcium carbonate with a very fine structure. A limestone, cretaceous in age, usually very porous and fine-grained ranging from white to pale grey in colour.

Chalk lime: lime calcined from chalk. This may be Class A, Class B or Class Cl depending on the impurities in the bed from which the chalk was taken.

Chamfer: a bevel.

Chunam: a fine stucco based on very pure or shell-lime, fine aggregate and extensive polishing used for the highest quality finishes, often to external walls and roofs, widely used in India. Also referred to as Arayash and Sudha.

Class A lime: Air limes. Non-hydraulic limes. Rich or fat limes. Pure limes. ‘White’ limes (though the colour is not a safe guide).

Class B lime: sec ‘Lean lime’.

Class C lime: naturally occurring hydraulic lime. Lime containing an appreciable amount of active clay which can enable it to set by combination with water.

Clay: the smallest particles produced by the weathering of rocks, each particle is less than two microns across. Chemically, clay particles are hydrated alumino-silicates, and physically they are usually in the form of thin plates which stack together.

Clinker (cement clinker): a hard solid material formed by the fusion of other materials (limestone and clay for a cement clinker) at high temperatures. 
Coarse stuff: a mixture of lime putty and aggregate which is stored to mature for use as a plaster, render (1st and 2nd coats), or mortar.

Cob: one of the forms of construction of earth walls. Soil plasticized with water is mixed with straw and placed on the wall top with a fork. It is trampled into place and any excess is pared off with a cutting tool.

Colour fastness: the ability of a pigment to retain its colour even against the actions of lime and of strong light.

Composite mortar, compo: a building mortar with cement as its binder and lime to give it workable qualities. The aggregate would normally be sand.

Concrete: a structural building material which can be cast in a fluid state but will set to a firm solid. It consists of sands and stones with water and a binder such as cement or hydraulic lime. This differs from mortar in containing much larger aggregate sizes.

Conservation (conserved): In the care of old buildings, a primary concern is to protect the individual elements such as the bricks and stones, but in the wider context of the whole building arid location. The work to conserve the stones of a façade may involve changing an unsuitable pointing mortar to allow the individual stones and the building as a whole to survive for longer.

Corbel: a projection jutting out from the face of a wall, usually to support the weight of a structure or ornament above.

Core (of a wall): in some forms of masonry construction the walls are built with carefully set facing units on the two faces, and the space between these is filled with a rubble concrete which is known as the core.

Core (in quicklime): often a lump of quicklime will contain a core of calcium carbonate which has not converted to calcium oxide due to under burning in the kiln. In modem methods of preparation this may be re moved, but in old work it can often be seen as part of the aggregate in a mortar.

Cornice: 1. a series of mouldings crowning a wall or on façades of buildings, 2. the top part of an entablature.

Counter laths: spacing laths running behind and at right angles to the main laths which carry the plaster. This may be to even up the surface, or to allow a space for the nibs to form a key when the plaster is pressed through.

Cross screeds: the secondary screeds which run between, and at right angles to, the main screeds in defining the plane of a carefully ruled plaster surface.

Cure (to cure): the setting and hardening process of a plastic mix containing a cementitious binder.

Dead-burnt dolomite: a chemically inactive form of dolomitic quicklime used for refractory linings.

Dead-burnt lime: Calcium oxide formed at extremely high furnace temperatures. It has a dense physical structure which does not allow it to hydrate under normal conditions.

Depeter: decoration of an external mender by pressing in hard decorative stones or fragments of other materials to form n decorative pattern.

Diaper: a geometrical pattern carved on a wall, a screen or round openings repeated over the areas in regular formation as ornament.

Dolomitic limestone: a calcareous rock with a high content of the double carbonate of calcium and magnesium CaCO3 MgCO3 Dolomitic limes contain a high proportion of magnesium compounds whi1st magnesian limes contain a significant but lower proportion. High calcium limes con- tain very little magnesium. ASTM C5l—71 defines dolomitic limestone as a limestone containing from 35% to 4 magnesium carbonate (MgCO3)

Dots (plaster dots): dabs of plaster which are carefully set up to define the eventual plane of a plaster surface. They are first joined up by carefully levelled strips called screeds and the plasterer’s rule is worked across the surface of the screeds.

Drowned lime: lime which bas been spoiled in slaking because it bas failed to reach the necessary temperature for a satisfactory reaction between the water and a naturally slow-slaking (unreactive) quicklime. A skin of lime putty seals the quicklime preventing further fresh water from reaching the remaining quicklime. Further agitation or some careful external heating is needed to avoid the problem.

E.M.L.: expanded metal lathing.

Eminently hydraulic lime: Class C3 lime prepared from a limestone containing a high proportion of active clay. Most suitable for hydraulic engineering works. The distinction between this and a natural cement is that the eminently hydraulic lime still contains enough free lime to enable it to break up and slake when water is added. The cement must be finely ground to be able to hydrate.

Enrichment: carvings or other embellishments as added ornaments.

Entablature: the horizontal members carried by columns, normally in classical architecture.

Expanded metal lathing: a sheet steel material which is cut and stretched to form a perforated surface. It is used as an alternative to wooden laths but is a poor substitute when working with lime plasters.

Façade: exterior surface of a building, usually used in connection with the front or principal elevation.

Fallen lime: lime which bas air slaked.

Fat lime: Class A lime putty having a good workability.

Fattening up: the slow absorption of water into a lime putty. This literally plumps it up and makes it more plastic.

Fatter: The fatter a lime is, the more sand it can carry cohesively and the smoother its putty.

Feebly hydraulic lime: slightly hydraulic lime; Class C1 lime. This contains a small proportion of active clay, typically less than 12%, and should set in water in fifteen to twenty days or even longer.

Fine stuff: a mixture of lime putty and very fine aggregate which is stored to mature for use as plaster finishing coats.

Fixing fillet: a band or wedge of wood or other material embedded in the structure to which woodwork or other materials are fixed.

Float (to float): a float is a laying on and smoothing tool for plastering.

Floating fair: to use the float to achieve a sound, smooth and flat finish on plaster.

Flocculation: the gathering together or clotting of fine particles in a dispersed state to form large agglomerations.

Fly ash: a very fine coal ash which may have pozzolanic properties. Sec also PFA.

Foraminifera: an order of the lowest class of Protozoa, a minute sea creature of one living cell with a shell usually perforated by pores (foramina). It can contribute to the formation of magnesian limestone as the shell is composed of up to about 11% magnesium carbonate.

Formaldehyde, formalin: formalin is a 40% solution of formaldehyde gas (H-CHO). Among other uses it is a disinfectant and preservative.

Free lime: lime in a mortar which remains as calcium hydroxide and bas not yet carbonated or combined with a pozzolan. It may be transported by moisture in various forms such as calcium bicarbonate or calcium hydroxide and may heal fine cracks.

Fresco: painting with pigments into a freshly formed lime plaster surface.

Grappiers: lumps of clinker which are formed when certain hydraulic lime stones are calcined. These are screened out from the remainder of the lime and ground to a fine powder which is either mixed back into the lime or sold separately as Grappier Cement.

Green state: the transitory state of a mortar or plaster which, .in the process of drying out, has developed a little mechanical strength just from its loss of plasticity, but which bas not yet developed significant strength from carbonation or hydraulic reaction. It may have a characteristic dull dark green colour. Grey lime, greystone lime: a Class C1 lime from chalk containing a small proportion of clay. Limes of this sort were used for most of the brickwork in London up to about 1940. Confusion arises because the word greystone was sometimes abbreviated to ‘stone’, 50 that in old documents ‘stone lime’ may either be hydraulic (from greystone chalk) or non-hydraulic (from a pure limestone).

Ground lime: quicklime which bas been ground down to a specified particle size range.

Grout: a mortar in a fluid state prepared and poured into place to fill fine joints or voids in masonry. Used for joints and crevices too small to access with mortar of normal consistency. Hydraulic lime, either natural or artificial, is generally preferred for grout due to the advantages of a hydraulic set in the depth of joint filled. Very fine sand, brick dust or a combination of these may be used as aggregate. Where joints are exceptionally fine (1— 2mm), moderately or eminently hydraulic limes, and particularly the leaner limes, may be used on their own without aggregate.

Gypsum: CaSO4 2H2O The dihydrate of calcium sulphate from which the various forms of gypsum plaster are prepared by dehydration, and to which they revert on setting.

Hack: to cut back and roughen the surface.

Hair hook: a tool like a broad-pronged rake for mixing hair into a lime plaster or mortar.

Hand picking: the process of handling large lumps of quicklime to assess their densities. The denser lumps are rejected as they are either over-burnt or contain an excessive core of unburnt material.

Hard (plastering on the hard): when plaster is placed straight on to the masonry rather than on to laths it is said to be on the hard. In damp conditions an air lime plaster on the hard will not set.

Hard-burnt quicklime: a quicklime which has been deliberately finished in the kiln at a high temperature 50 that it is protected by a less reactive shell. This is helpful for storage and handling.

Harling: a thrown finish of lime and aggregate, applied by throwing the material on to a well-prepared background. The heavily textured surface improves durability making it suitable for more severe climates. Traditional for external walls in Scotland.

Hawk (plasterer’s hawk): a hand tool made of a rectangular board with a handle below, to carry plaster for laying.

High calcium lime: Class A lime. A pure form of calcium oxide or hydroxide containing no clay and with less than 5% of magnesium oxide.

High-speed pan mill: a powered mortar mixer in which a series of scrapers and blades connected to a rotating vertical shaft are moved through the mix to ensure a thorough combination of aggregate and binder.

Horse: the principal timber board used to support the stock and mould profile of a running mould.

Hot lime: lime mortar prepared by slaking quicklime in sand and mixing the ingredients in the hot state as the lime slakes. In the very few cases where expansion would be helpful the mortar can be used in that state (like an ‘expanding cement’), but more often it is stored in moist conditions for a few days to complete the slaking. In this method there is no control to eliminate the defects which can be caused by late hydration of over-burnt quicklime or contamination with under-burnt material other than by punching the mortar through a sieve.

Hydrated lime, dry hydrate: Calcium hydroxide as a dry white (or lightly coloured) powder, Ca(OH) Bagged lime. In production, the heat of hydration drives off any slight excess of water to leave a dry powder which may be improved by sieving or by air separation to remove heavy particles. It may be stored in a silo for some days or weeks to allow for late hydration before the material is packed in containers, usually paper sacks, or distributed in tankers.

Hydrated hydraulic lime: a Class C lime which has been hydrated into a dry powder at the works to be sold to the users in bagged form.

Hydration: strictly hydration is the chemical combination of a salt and its water of hydration, but in this context it is used to describe the chemical combination of calcium (or ma oxide with water to form the hydroxide. If carried out in a wet state this is called ‘slaking to putty’ and with minimum water ‘dry hydrate’ or powder is formed.

Hydraulic binder: a binder which sets and develops strength by chemical interaction with water. It can set under water.

Hydraulic cement: the formal term for a cement which takes a hydraulic set. 
Hydraulic limes: Class C limes are natural hydraulic limes prepared from limestones or chalks with clayey impurities. Artificial hydraulic limes are manufactured by mixing pozzolan with calcium hydroxide which enable the limes to harden even in damp conditions. Hydraulic limes were originally used in areas subject to frequent saturation or continuously damp conditions, and for hydraulic engineering works such as harbours and bridge piers.

Hydraulic set (of limes): the chemical combination of lime, burnt clay or other pozzolanic material and water to form a stable compound, even under water. This can either be arranged by mixing an air lime (or any other) with a pozzolan and water, or by mixing a hydraulic lime and water. In the latter case the lime and clay will already have formed intermediate compounds in the firing.

Impervious: forming a barrier to water in its liquid state.

Impfing: seeding a liquid with a small crystal to begin a general process of crystallization. Inclusions of calcite crystals, for example in the form of crushed oyster shells, can promote crystal growth through a lime mortar as it carbonates and thus help to develop strength.

Intonaco: a relatively simple Italian stucco technique with sands, a little crushed brick and lime.

Jaghery, jaggery: a coarse dark brown Indian sugar made from the sap of the jaggery palm tree. This is used in small quantities in water used for mixing a mortar or render, particularly to strengthen the finishing coat in a plaster. Sugar greatly increases the solubility of lime in water.

Jamb: the side of a window or doorway.

Kankar: a pozzolanic ingredient of limes and aggregates used for hydraulic mixes in India.

Keratin: a protein found in horn, hoof, wool and hair. Traditionally used for the production of glues and sealants, but sensitive to moisture.

Key: a mechanical bond produced by the physical interpenetration of the first plaster coat with the background and of one plaster coat with another. The plaster key on lath background is made by the nibs that are formed between and behind the laths by pressure with the float when laying on the first coat. The nib is ideally a dovetail shape, but in practice just an irregular nib or scratching.

Large lump lime: quicklime in sizes over 200 mm which are thus suitable for hand picking.

Larry: a long-handled mixing tool for mixing lime putty and coarse stuff. It is like a hoe with a half-moon shaped hole in its blade.

Late hydration: normally, reactive quicklime combines with water to a large extent within a matter of minutes and entirely within a few hours. But quicklime burnt at a higher temperature, perhaps at a hot spot within the kiln, and some of the more hydraulic limes may be less reactive. It may not combine with water until some days or even months later. This can be a serious problem since the lime in its hydrated state may be almost double the volume of the quicklime. This situation can give risk to defects in the finished work.

Latent hydraulic binder: a pozzolan. It can combine with lime and water to give a hydraulic set.

Laterite, murram, red soil: soil formed as the result of tropical weathering of rocks rich in iron, alumina or both; often with varying proportions of free silica, quartz and clay. Typically the iron fraction, which can vary between 5% and 40%, is one of the principal causes of hardening when exposed to air and/or dried. This hardening quality is used, in tropical countries, to produce sun-dried bricks and earth structures without the need for firing or other stabilization methods. The addition of lime and/or compaction often bas the effect of improving the durability of this soil as a construction material.

Lath, lathing: the riven or sawn wood which is nailed up to form the back ground to some plaster systems. Typical dimensions for a lath are 25 mm wide, 5 mm to 6 mm thick, and 900 mm to 1500 mm long. The word lathing is also used to describe alternative materials which do a similar task, for example, expanded metal, perforated and ribbed sheet materials, mesh and reeds.

Lean lime: Class B lime. A lime prepared from a limestone or chalk which contains impurities which do not contribute to a hydraulic set, but act instead as part of the aggregate in a mortar. For this reason comparatively more lean lime needs to be used in a mortar mix. Often the lean limes will also contain active clay ingredients (Class B from nil up to 8%) to give a slightly hydraulic set.

Lime: the Foot meaning of the word is a sticky substance and from that it bas developed several later meanings. In this context, the word lime includes alt of the oxides and hydroxides of calcium and magnesium, but excludes the carbonates. Thus quicklime and slaked lime we would call lime, but chalk and limestone we would not call lime. Farmers are not so pedantic and may ‘lime’ their fields with crushed chalk.

Lime concrete: a building material cast from aggregate (usually sand and stone) in a matrix of hydraulic lime or of lime and pozzolan, but not using Portland cement.

Lime cycle: a concept to warm the heart of environmentalists. When lime is used in buildings it eventually reverts to calcium carbonate which is the chemical from which it was originally prepared, so ah the carbon dioxide gas driven off in the lime-burning is eventually replaced by carbon dioxide taken back from the atmosphere. The full sweep of the cycle is the conversion to calcium oxide (giving off carbon dioxide), the combination with water to form calcium hydroxide, and finally the carbonation in which water is lost and carbon dioxide regained to form calcium carbonate again. 
Lime pit: a covered tank formed in the ground to store lime putty in moist conditions.

Lime putty: slaked lime stored in an excess of water to fatten up. This process also enables less reactive particles to be hydrated before use. In Roman times the lime putty for plastering of the highest standard had to be stored for three years before use. A distinction should be drawn between putty prepared from dry hydrate and putty run directly from quicklime. The overwhelming evidence on site shows the latter to be greatly superior, where excellent plasticity and good carbonation are needed. Dry hydrated lime should also be made up into a putty (paste) to fatten up before use, but this is rarely done due to the additional time and effort involved.

Lime water (limewater): a saturated solution of calcium hydroxide in water. When lime putty settles out from milk of lime the clear liquid above is limewater. As this evaporates it becomes covered with a clear layer of cal cite. Lime water may be used for consolidation of porous materials. Dr Higgins, in the eighteenth century, recommended it for use in place of water for all lime work, for example for slaking lime and diluting limewashes.

Lime-ash floors: a method of forming floors, particularly upper floors, with a hightweight concrete formed on reeds or laths laid out over the timber floor joists. The composition varies greatly from one place to another and, for upper floors, most include a considerable amount of gypsum as part of the binder. Other ingredients are small lime and ashes from the limekilns. Crushed brick is often incorporated.

Limed wood: 1. limed oak, a finish given to oak furniture by rubbing a paste of chloride of lime and water into the grain. It may be finished with a wax polish. 2. A finish given to new or well-prepared and clean woodwork by painting or rubbing on thin limewash. When dry this may either be left as the finish or vigorously brushed off to leave the wood grain showing white.

Limestone: any rock or stone whose main constituents are calcium carbon ate or calcium and magnesium carbonates.

Limewash: a simple form of paint prepared from lime, with or without various additives. It is most suitable for use on watts and on ceilings, both internally and externally.

Lump lime: Calcium oxide (quicklime) in lump form, rather than crushed form.

Magnesia: Magnesium oxide. It occurs in double compounds with calcium when dolomitic limestones are fired.

Magnesian limestone: a calcareous rock containing magnesium carbonate (MgCO3 in lower proportions than dolomitic limestone. ASTM C51 defines magnesian limestone as a limestone containing from 5% to 35% MgCO3) 
Marl: 1. a soft calcareous rock, mostly made up of shells and usually containing appreciable quantities of clay and sand. 2. in some districts weathered chalk is known as marl.

Marmorino: a decorative Italian stucco technique using several coats of lime and various gradings of marble dust, usually mixed in the ratio of 2 parts marble dust to 1 part lime.

Masonry: either the craft of walling and vaulting, or the products of the mason’s work — the units set in mortar. The exact scope varies from country to country; for example, in some areas stone would be included but not brickwork, and in others stone, brickwork and mud walling would ail be included.

Masonry units: the blocks of stone or concrete, earth or bricks from which a rnasonry wall or other structure is built.

Milk of lime: a free flowing suspension of hydrated lime in water in such proportions as to resemble milk in appearance.

Moderately hydraulic lime: Class C2 lime which might be expected to set under water in about six to eight days, but possibly longer.

Mortar: Any material in a plastic state which can be trowelled, becomes hard in place, and which can be used for bedding and jointing masonry units.

Mortar mill: 1. See roller pan mill. 2. Similar to a roller pan miIl in operation but with many variations including stone rollers and troughs of varying sizes in lieu of a pan. It may be animal, machine or man-powered.

Mountain lime: an archaic term for Class A lime prepared from carboniferous limestones. For example the high purity Buxton lime in England.

Natural cement: a fortuitous balance of chalk and clay, as in certain mud stones, can have the ideal proportions to produce a quick-setting cement when fired at its optimum temperature. The original patent for Parker’s ‘Roman’ cement was taken out in 1796. Like other cements, natural cements need to be finely ground before they can hydrate.

Non-hydraulic lime: Class A lime. A lime with high purity.

O.P.C.: Ordinary Portland cement.

One-and-a-half coat (plaster) work: a thin second coat of very fat fine stuff applied over a coat of coarse stuff when it is still ‘green’.

Over-burnt quicklime: if lime is burned at too high a temperature the lumps begin to contract, become less reactive and, particularly if there is a sufficient amount of clay in the stone, will eventually sinter. This gives them a wizened appearance. Over-burnt lumps will not slake readily and may lead to problems from late hydration.

P.F.A.: Pulverized Fuel Ash is a waste product from power stations burning pulverized coal. The product varies with different coals and different burning conditions, but some PFAs are pozzolanic. They are all contaminated with sulphates, some much more so than others. PFA is used in grouts with lime, and with cement where it serves two purposes: much of the material is in the form of tiny spheres of glass which help the grout to flow readily. The reactive parts will combine to set with lime (or with free lime in a cement) in a hydraulic reaction in a position where carbonation would not easily take place.

Pargeting, parging, to parge: 1: rich decoration on external plasterwork by modelling the surface. 2: lining a flue or other surface with a mix of lime putty and cow dung.

Particle size distribution: an assessment of the proportions of material of different sizes within a sand or aggregate. For good work with lime an even distribution is helpful.

Pebble lime: quicklime graded within a certain size range of between about 6mm and 65mrn.

Performance standards: a way of specifying which describes the results required (the performance) rather than the materials or practices to be used.

Permeability: the ease with which a liquid or vapour can pass through a solid material.

pH value: a scale from acidity to alkalinity expressed on a measure of O—14; O for extreme acidity and 14 for extreme alkalinity.

Phenolphthaiein indicator: a widely available chemical indicator which can clearly show the difference between neutral and alkali conditions. Thus, on calcium carbonate it remains colourless whi1st on calcium hydroxide it changes to deep purple red. This can show the extent of carbonation in a lime mortar.

Pigments: colouring material from which paints may be made, and in the form of a very fine dry insoluble powder.

Pisé de terre: a technique of building earth walls by compacting a relatively dry and lean soil between stout shutters.

Pitting and popping: a defect in plasterwork caused by late hydration of over-burnt quicklime when it has been incorporated into a plaster. As the quicklime hydrates it tries to expand and pressure builds up behind the surface. This may be released with a small explosion as a cone-shaped section of plaster in front of the speck blows forward (pops) leaving a small crater (pit) in the surface.

Plain plastering: plastering to simple smooth surfaces without three dimensional relief or decoration.

Planted: a term applied to mouldings and other ornamental features that are moulded or cast separately and then attached and not formed in the solid.

Plaster of Paris: Calcium sulphate hemi-hydrate, derived from gypsum. Casting plaster. A very quick setting plaster which expands as it sets.

Plaster: plaster may be any material used in a plastic state to form a durable finishing coat to the surfaces of walls and ceilings and other elements of a building. Typical materials are based on lime or gypsum or cement or soil, or any combination of those.

Plastic materials: in this context, plastic means readily moulded with very little pressure.

Plasticity: a measure of the ease with which a material may be moulded or distorted.

Plasticizer: an additive used to make a mortar or concrete more workable. Often this will be an air entraining agent to form tiny bubbles in the mix.

Plinth: the base of a wall above the ground with a projecting surface.

Pointing: the finished surface layer in the joints between masonry units.

Porosity: the extent to which a solid material has pores or voids.

Porous aggregate: aggregate composed of particles containing air-filled pores. These assist speed of set of lime-based mixes and reduce the weight of the finished material.

Portland cement, ordinary Portland cement, O.P.C.: the common form of cement conforming to certain standards and made by grinding a clinker formed by firing a slurried mixture of clay and limestone at high temperature in a kiln. Calcium sulphate is also ground in to modify the setting rate. Originally so called because when set it was said to be as hard as Portland stone.

Portlandite: a crystalline form of calcium hydroxide as hexagonal plates.

Pozzolan, pozzolanic material: a pozzolan is any material which contains constituents, generally alumina and reactive silica, which will combine with hydrated lime at normal temperatures in the presence of moisture to form stable insoluble compounds with binding properties. It may be used to give a hydraulic set to a mortar made with a Class A lime or to combine with the free lime in a naturally hydraulic lime or Portland cement mix to increase its durability. There are many naturally occurring pozzolanic materials, such as certain volcanic ashes, and several artificial materials such as crushed soft bricks. These contain clay particles mostly composed of alumina, silica and sometimes iron, which have been rendered active by heat. Fine grinding increases their reactivity.

Pozzolaniclty: the extent to which a material can combine with calcium hydroxide and water at normal temperatures to produce compounds which can set and develop strength under water.

Profile: outline of a moulding or other ornament.

PVA: An emulsion of polyvinyl acetate designed for use as a primer and bonding agent to improve background adhesion for internal plaster. Similar qualities and uses as SBR but not suitable for use externally or areas subject to damp.

Quicklime: Lime which has not been slaked. Lump lime, burnt lime, calcium oxide, CaO. The quicklime from magnesian limes may be in two states: MgO.CaCO or MgO.CaO or a mixture of this and CaO. Called ‘quick’ because of its lively affinity for water. Commonly recognized sizes are:

1. large lump — 200mm (8’) and smaller.

2. pebble — 65mm (21½) and smaller.

3. ground, screened or granular — 6.5mm (1/4) and smaller.

4. pulverized, mostly all passing a No. 20 (850jtm sieve).

Quoin: the external angle of a wall. The word is often used in connection with corner stones.

Reactivity (of lime): The ability of lime to combine quickly in chemical reactions. This can be seen immediately in the slaking reaction. It is partly dependent on the parent limestone and largely dependent on the temperature and duration of calcination. Reactive limes have porous structures with high surface areas. Hard-burnt limes are less reactive. Over-burnt and dead-burnt limes are very unreactive.

Rebate, rabbet: a rectangular sinking along the edge of a piece of material, usually of wood or stone.

Relief: prominent sculptured or modelled ornament partly projecting from the background on which it stands.

Render: 1: an external plaster system. 2: the first coat of two-coat work

(render and set) or of three-coat work (render, float and set).

Rendering: applying a first coat of coarse stuff to a solid background.

Resin, rosin: a hard brittle substance formed by the secretion of the sap of certain plants and many trees. Exudes naturally or can be obtained by incision. Extensively used in making varnishes. Examples are amber, gum animé and copal.

Retarder: an additive which delays the setting of a binder, perhaps to allow more time to work a plaster in its plastic state.

Return: a continuation of a member or moulding in another direction, usually at right angles.

Reveals: the sides of an opening such as a window or a doorway between the frames and the face of the wall.

Rich mortar: one with a higher than normal proportion of binder to aggregate or with a particularly smooth binder. It would be particularly free flowing and comfortable to use, but more prone to shrinkage.

Riven battens, riven laths: formed by splitting rather than sawing the timber. This leaves the fibres intact and gives considerable extra strength compared to sawn timber of a similar size.

Roller pan mill: an edge grinder adapted for mixing mortars. There are several variations, but the mortar rests in a sturdy ring-shaped pan and is squeezed by heavy iron rollers. Either the pan rotates or the two rollers are guided around the pan. The mixing is very thorough, but the grinding action changes the particle size distribution of the aggregates.

Roman cement: the very first quick-setting natural cement was patented by James Parker in 1796. The patent was vigorously exploited and the material was very widely used for fifty years. It has a characteristic warrn brown colour. There was production in England, Germany, Russia and USA. Run of kiln quicklime: quickiirne with ail impurities and defects, just as it is drawn from the kiln. This may include over-burnt and under-burnt material, ash, and even unburned fuel. The quality of mn of kiln quicklime produced depends on the skill of the lime burner.

Running lime: slaking quicklime to form milk of lime and running that through a sieve into a lime pit to mature. The sieving and the storage as lime putty contribute to good quality control.

Running a moulding: forming a cornice or similar moulding in plasterwork by drawing a template (the running mould) along guides across the plaster.

Sacrificial pointing or rendering: a pointing mortar or a render deliberately designed to be less durable than the masonry it protects. Any harmful salts are drawn into its pores and away from the masonry units.

Salamander: a portable fire-pot or heating furnace used to accelerate the drying of plaster in cold or wet weather.

Sand: weathered particles of rocks, usually high in silica, smaller than gravels and larger than silts, typically between about 0.06 mm to 5 mm. The particles are hard and will not crumble. Sand is used as an aggregate in mortars, plasters and renders as well as a component in concretes. The properties of sand used in a mix have a major effect on its workability, final strength and durability. The types of sand normally used in building are:

1. Sharp sand: consists of predominantly sharp angular grains. Clean well graded sharp sand for mortar, render and plaster is selected as the best for the strength and durability it imparts to the finished work. Work ability is improved by mixing with fat lime as the binder and allowing this to stand as coarse stuff (not possible with OPC as a binder on its own).

2. Coarse sand: A sand which is composed of predominantly large and medium sized grains. The higher the proportion of large grains, then the coarser the sand. Coarse sand is used for external renders and mortars to improve durability. Very coarse sands usually require a lime binder, blending with other sands or the addition of a plasticizer to assist workability. Sharp coarse sand is the most durable but the least workable, although suitable for roughcast.

3. Soft sand: A sand which is composed of predominantly small and rounded grains. It often has a set content, the proportion of which is variable. It feels soft in the hand when squeezed. The smallest rounded particles assist workability but can give rise to cracking and failure in the finished work.

4. Well-graded sand: A sand with an approximately even particle size distribution. As the smaller particles may fit in between the larger particles, this even distribution reduces the proportion of voids to solids and thus is less demanding on the binder than poorly-graded sand.

5. Blended sand: A blend of sands of different grain sizes and sharpness to achieve a good particle size distribution. This provides a balance between durability and workability. Used mostly in connection with plaster for backing coats and pointing mortar when the quality of available sand needs to be improved. Sand may be blended, either from 011e source by sieving it to adjust the particle size proportions, or by using sands from different sources.

SBR: An emulsion of styrene-butadiene rubber designed for use as a primer and bonding agent to improve background adhesion for plasters and renders. It can assist in consolidating friable surfaces as an alternative to more traditional primers such as size. It reduces the natural suction of backgrounds and permeability unless heavily diluted (up to 10: 1, water : SBR). Satisfactory for use externally but not compatible with organic based pigments or with masonry cements.

Scouring: giving plaster a smooth hard surface by working it in a circular motion with a cross grained float. This draws the binder and finest particles (laitance) to the surface. The same process can actually reduce durability in external work by leaving a lean layer behind the surface, that is a layer with a reduced proportion of binder.

Screed: 1. (in plastering or flooring) a carefully levelled band of stuff to act as a guide for the mie, the tool which sets the level of the whole surface. 2. (in floor laying) the whole mortar layer levelled to receive the finished floor surface.

Scutch hammer: a hammer designed to be fitted with plain or toothed blades which can be replaced when worn out. Used for hacking back grounds to form a key for plaster and render.

Semi hydraulic lime: Class C2 lime.

Septaria: cement stones occurring in the mud of certain river estuaries. They sometimes contain light lined markings with seven sides and can be in the form of squat seven-sided prisms. They were the basis of Parker’s patent for Roman cement.

Setting stuff: a mix of lime and fine aggregates and possibly gauged with gypsum, for the finishing coat in two- and three-coat lime plasterwork.

Sgraffito: a decorative treatment of plaster achieved by cutting and scratching through a coat of one colour to reveal a different colour in the coat behind. This is done before the plaster bas set.

Shale: an argillaceous type of rock, characterized by cleavage-planes, inter mediate between clay and slate.

Shell lime: 1: Class A lime prepared from sea shells and highly valued. 2: A Scottish term for quicklime.

Silicates: the salts of silicic acid. Conveniently treated as if they were compounds of silica. Normally available and readily recognized in sand. A most important pozzolanic component in active clay.

Silver sand: a very fine-grained sand with negligible iron impurities and hence no yellow colour. It has a whitish-grey colour. Sometimes suitable for use in lime plaster finishing coats and lime : sand grouts.

Sintered: coalesced at high temperature to form a single mass although not strictly melted.

Size (glue sue): a glue derived from animal products and used in solution with water to reduce the suction on a porous surface before applying a paint.

Skimming stuff: a mix of lime and very fine aggregates for a thin finishing coat.

Slaked lime: calcium hydroxide, Ca(OH) Prepared by hydrating quick lime in an excess of water to form a milk or putty.

Slaking: 1. Slaking to putty; the action of combining quicklime with excess water to form milk of lime or lime putty. 2. Slaking to dry hydrate; the action of combining quicklime with the minimum amount of water to form dry hydrate powder. 3. Air slaking; the exposure of quicklime to the air in sufficient quantity to promote hydration.

Slightly hydraulic lime: Class Cl lime. Feebly hydraulic lime.

SmaIl lime: when it was usual for builders to select ‘hand-picked lump lime’ the remainder of the quicklime from a batch, including dust and ashes, was sold as small lime at a lower price. It was used for floors and foundations. The ash might have acted as a pozzolan.

Soapstone: a soft stone that feels greasy to the touch and in which silicate of magnesium predominates. Produced in powder form as talc.

Soffit: 1. The horizontal lining at the head of an opening. 2. The underside of features such a eaves, arch and stairs, etc.

Soft-burnt quicklime: highly reactive quicklime which has been deliberately prepared at a relatively low kiln temperature.

Soil: (earth) formed by the weathering of rocks and containing a mixture of clays, silts, sands, stones and other materials.

Steady up (allow to steady up): allow plaster to take its initial set by drying on to reduce plasticity.

Stone lime: a description used before the explicit understanding of hydraulic limes. Sometimes describing hydraulic limes (from greystone chalks) and sometimes fat limes from pure limestone deposits. It was wrongly believed from very early times that the setting strength of a lime depended on the strength of the material from which it was calcined. On that basis limes prepared from marble were believed to be particularly potent.

Stucco: the Italian for plaster now adopted into the English language and used as a rather smart word to suggest above average quality in an external render, often in imitation of masonry.

Stucco duro: a high-quality plastering material based on lime putty, marble dust and fine sands often containing finely ground pozzolanic aggregates.

Surkhi: a softly burnt clay which is ground together with lime in a mortar mill. This acts both as a porous aggregate and a pozzolan and makes particularly good mortar.

TaIlow: a clarified animal fat. It is prepared from the hard fat from around the kidneys of ruminants (animals that chew grass and vegetation as their staple diet) by melting it, which separates the tallow from the residue.

Temper: 1. In respect of putties, mortars and similar mixes; to bring a material to a proper state and consistence by mixing and working up before use. 2. To allow the same material to stand undisturbed (in a wet state) to assist infusion and development of the binder in the mix before use. 3. The combination of 1. and 2. above.

Thermal conductivity: the ease with which a material conducts heat.

Throwing (throwing a render): quite literally throwing the coarse stuff at the wall, usually by fiicking it from the edge of a trowel, but in some cultures by throwing balls of stuff straight from the hand. The impact helps adhesion, but tends to alter the balance of the mix, leaving it leaner in parts and richer in others.

Titration: to determine the amount of an element in a mixture by volumetric analysis. This can be done by adding to a solution of known pro portion a reagent of known strength until a reaction occurs or ceases.

Torching: in this context, plastering or pointing on the underside of roofing slates or files to reduce penetration from wind-blown fine ram and snow.

Trass: a siliceous rock from near Andernach, Germany. A local description of tuff, a consolidated fine-grained volcanic ash from the Brohl and Nette valleys of the Eifel, Germany. Trass from Andernach was ground to a powder and extensively exported for use as a pozzolanic additive to mortars in the l8th and l9th centuries.

Travertine: porous but well consolidated limey precipitate from springs or calcium bicarbonate dissolved from calcium carbonate and chemically precipitated. In some types the pores of calcareous tufa are filled with calcareous cement. It can be sawn into slabs which can be used for floors and cladding. Easy to polish.

Trowelling up: hardening up a plaster surface by alternately sprinkling it with water and working it with the trowel.

Tuff, tufa: volcanic ash, the finest grained is called dust tuff, grains up to 2mm diameter sand tuff, and 2mm to 64mm grains are known as lapilli.

Under-burnt quicklime: quicklime which bas not received enough heat to convert the whole lump from carbonate to oxide, leaving a core of unconverted material at the centre.

Unsoundness: in some mechanical processing the residue of overburnt and underburnt material is ground finely and reintroduced into the dry hydrate. If this is used for plastering without sufficient maturing as a putty (or if a putty run straight from quicklime is used too soon) then the overburnt particles will hydrate within the body of the plaster causing a general expansion. This breaks the bond between the plaster and the backing and can lead to hollowness behind the plaster. The Le Chatilier test shows if this will be a problem.

Washable: some water-based paints are not sufficiently cohesive to allow the surface to be washed down for routine cleaning. Improved paints were sold as ‘washable emulsions’.

Water limes, water building limes: John Smeaton’s term to describe hydraulic limes. Limes which were suitable for building work in water, such as canal locks or harbours or lighthouses.

Water retention: as lime putty matures it draws water into its body, far beyond what is needed for its hydration. This lubricates the mortars made from it, making them plastic (easily mouldable) and hence comfortable to use. When a mortar is applied to a porous masonry unit, the masonry tries to suck the water away from the mortar. To some extent this is helpful as it forms the bond between unit and mortar. With poor quality mortars, the suction reduces the plasticity of the mortar, making it harder to work. Water retentivity is the measure of the ability of a putty (or mortar) to retain the water it holds against the suction of the backing.

Water-burnt lime: if the slaking is badly handled, temperatures may rise too high and this hard, gritty, form of calcium hydroxide may be produced.

Weathering qualities: the durability of a material against the destructive actions of the weather and atmosphere. These actions include cycles of heating and cooling, frosts, wind abrasion and airborne chemicals.

White chalk lime: Class A lime produced from white (not grey) chalk and used mainly for plastering.

White lime: Class A limes. Non-hydraulic limes. In many cases these limes are white, but this is not a sure guide.

White Portland cement: a white coloured Portland cement which is made from clays containing no iron. Where cement must be used in the conservation of old buildings it is sometimes selected because it contains fewer soluble salts than OPC.

Whitewash: a simple form of paint. The word has more than one meaning. Sometimes it is used to describe low quality limewash prepared from lime and water. In other circumstances it is used to describe a paint made with whiting (very finely ground chalk) with glue size as a binder.

Workability: the ease with which a mortar may be used. This important property is not easily defined, but it includes high plasticity and good water retention. A highly plastic binder, say a good lime putty, can allow the use of much sharper sands than are possible with, say, a cement binder. These sharp sands contribute to the long-term durability.
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