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Introduction

T

his book is concerned with the use
of ‘natural’ finishes. By ‘natural’, we
refer to a material that has undergone
minimal processing and that has had
no chemical or synthetic ingredients
added to it. By finishes, we refer to plasters
– internal wall surface coatings, renders – external
wall surface coatings, paints and washes. A finish
can be defined as a coating applied to the surface
of a wall. Its functions can be two fold: to give
protection to the walls from both the elements
(external) and from the wear and tear of daily life
(internal), and to beautify the internal space by
providing colour and texture. The materials that
we have chosen to be included under this umbrella
are those based primarily on lime and earth.
Both lime and earth are extremely versatile,
adaptable and intelligent materials. They have
been used for finishing buildings for thousands of
years and throughout all countries across the globe.

They have always been used simultaneously
for both the buildings of the wealthy and the
buildings of the ordinary folk. The techniques
and recipes that we have included in this book
are therefore not new. They are drawn from
centuries of use and experience, and through
this book we hope to pay respect to all those
who have laid the foundations for this simple,
yet highly effective, ancient know how. We also
hope to honour all those, who, in the last 30
years have worked tirelessly to resurrect these
techniques, and to turn them from lost arts into
well researched and documented materials and
techniques, so that they can ever increasingly be
used by the mainstream building industry with
confidence. These materials and techniques are
now well on their way to becoming the obvious
choices for creating homes that are life-enhancing
to live in, kind to the environment and healthy
for the building fabric itself.
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Chapter 1

L

ime and earth based plasters, renders
and paints are highly suitable, if not
essential, for use in conjunction with
low energy, sustainable building
materials, as well as many of the
traditional building materials. Such materials
include, for example, earth (clay), timber, hemp,
reed, straw-bale, low energy bricks and stone.
Many of the traditional materials have been used
successfully for thousands of years, and are now
enjoying a renaissance as the foundation for some
of the contemporary, eco-building methods. The
suitability of these finishes onto such building
materials lies in the premise that materials should
be used on a like for like basis. This relates
primarily to the hardness of the materials, and
the fact that they are predominantly porous,
meaning that they allow the free passage of
moisture into and out of them. It is therefore

essential that all protective coatings applied onto
such 'breathing' materials have a high degree of
vapour permeability (to eliminate the potential
for trapping moisture within the wall), and are
flexible, to accommodate minor movements in
the building fabric without cracking. There can
also be argued a case for the use of lime and earth
based plasters, renders and paints onto some of
the modern, conventional building materials,
such as concrete block and plasterboard (also
known as dry wall and gypsum board). Though
not essential for their qualities of softness,
breathability and flexibility, the use of lime and
earth-based finishes can bring benefits in the
areas of decreased impact on the environment
(their production, toxicity and ease of disposal),
improved internal air quality, and by improving
the look and general 'feel' of the building
and the spaces inside.
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such as old cob walls, stone walls, etc.
• On walls that are composed of different
materials, which are likely to expand and
contract at different rates, such as where a lintel
is to be plastered over.
• Where thick layers are required for extra
humidity regulation such as bathrooms and
kitchens.
• Where reed mat or mesh (not metal) is to be
used to bridge different materials in the wall,
such as embedded timbers.
• When a very fine quality finish is required.

structural strength, and the straw provides
additional tensile strength. This enables the
plaster/render to be applied more thickly without
extensive cracking, in order to fill out holes and
crevices and to bring the wall back into a more
even plane. For areas that need building out, a
drier mix is preferred. For deep holes and crevices,
where material in excess of 2.5” is necessary for
straightening, the material should be applied in
consecutive layers not exceeding 3.5”. Allow each
layer to dry before applying the next one. Average
thickness: 25 mm (1 inch) and not more than 2.5
inches in one go for filling out large holes and
hollows.

The different coats can be made up with varying
proportions of the different ingredients - clay, sand,
straw (fibre). This produces mixes that perform
slightly differently, which can then be applied in
particular circumstances. For example:

Finishing coat

A slightly higher clay to sand ratio to take
advantage of the sealing effect of the clay, and its
ability to provide a more durable and less dusty
finish. Fibre is optional, but the addition of finely
chopped straw will help counteract the higher
clay ratio and hence the potential for cracking.
Externally, straw will help to make the earth render
more weather resistant. The mix can be applied
slightly wetter for ease of application, to provide
an evenly coated, smooth finished surface. This
coat is applied thinly, which will help counteract
the higher ratios of clay and water. All materials
should be sieved through a 1/8" screen to provide
a smooth, fine finish, unless a coarser finish is
desired for external use.
• Average thickness: 3-6 mm
• Grain sizes: ie base: 0-5 mm
• Finishing: 0-2 mm

Clay slip coat (for straw bale walls only)
Has no additional aggregate or fibre added. The
high clay content serves to make it very sticky,
so that it binds strongly to the straw substrate.
Applied in a thin coating to cover the straw.

Scratch coat

With some aggregate added, but generally a high
clay content to make it sticky so that it binds well
to the wall substrate (or the clay slip coat for straw
bale walls). Moderate amounts of straw to provide
tensile strength and to counteract the potential
for cracking due to the high clay content. Some
minor cracking is acceptable, because it can help
provide key for the subsequent coat. Ensure that
delamination of the material from the wall does not
accompany the cracks. The mix should be made
and applied fairly wet for ease of spreading and
a good even coverage. The aim of this coat is to
cover the whole surface with one, uniform finish.
Average thickness: 12.5 mm (½”).

The above suggested mix ratios should always be
considered within the context of the test patches
and sampling methods.

How long to leave between each coat

Scratch coat onto a clay slip coat (for straw bale
walls). Applying the scratch immediately onto the
fresly applied, wet clay slip will improve adhesion
between layers. As this is such a thin coat, very

Straightening coat

A higher sand to clay ratio and a higher amount of
straw (fibre) added. The high sand ratio provides

8

Applying earth renders and plasters
1

Dampen the wall substrate as
necessary before work begins.

4

Apply the straightening coat onto the
pre-dampened scratch coat.

7

Apply the final coat onto the predampened straightening coat.

2

3

Apply scratch coat using a steel ‘laying
on’trowel or tool of your choice.

5

Scratch up damp plaster with a comb
scratcher rougly 1-2 hours later.

6

Scour the straightening coat using
a wooden float once it has firmed up.

8

Scratch up the straightening coat
with a ‘devil float’.

9

Scour the final coat using a wooden
float once it has firmed up.

9

Finish as desired and carry out
necessary aftercare.
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The techniques presented in this book stem from
two separate but inherently linked groups: the
people of the ‘green’ building movement, that
has been gently but powerfully emerging across
the globe for the last 30 years, and the people
involved in promoting the continued use of
traditional lime finishing and building techniques
around the world, but most notably through
organizations within the United Kingdom. The
obvious thread between these two important
bodies is the fact that much of the philosophy
behind the ‘green’ building movement grew
from the practical, accessible, common sense
building principles of traditional architecture.
Some of these shared principles include:
using predominantly local materials, thereby
supporting local economy and minimizing the
transport of materials. Using naturally sourced,
unadulterated materials, such as clay, stone,
lime, wood and reed. Building to fit into the
surrounding landscape and local ecology, so that
buildings are site specific and regionally distinct.
Buildings are literally made by hand and with
individual craftsmanship. This means that all
buildings are unique to the hands that made
them, instead of being the result of materials
bought 'off the shelf'. The techniques used are
simple, accessible and easy to learn, meaning that
self build predominates, and that all members of
the community – young and old, male and female
– can be a part of the process in some way. This
can encourage the development of community
and uphold the philosophy that the process of
building is just as, if not more important than the
end result.

late 1800’s. A central cause of this environmental
crisis is the vast amounts of carbon dioxide that
we are pumping into the atmosphere, which is
overwhelming the delicate balance that planet
earth strives to maintain for life to exist and
flourish. It is well known that the building
industry contributes a huge amount of these
emissions into the atmosphere each year. Within
the UK, the building industry contributes around
50% of all carbon dioxide emissions released.
10% of these emissions are attributable to the
production of cement. This translating into around
20 billion tonnes of carbon dioxide being pumped
into the atmosphere per year. On a worldwide
scale, cement production adds up to around 54%
of all carbon dioxide emissions, which translates
into1.4 billion tonnes. Clearly, then, reducing the
use of cement in building can play a significant
part in reducing the negative impacts of the
building industry on the environment.
The use of lime and earth based finishes as an
alternative to cement can play a significant role
in two ways. Firstly, by using them, wherever
possible, as the central components in all finishes
applied to new buildings. Secondly, by using lime
and earth based finishes, (which are inherently
softer and more porous than their cement and
petroleum based counterparts), it enables the use
of low impact, low energy, equally soft (but very
strong), and porous building materials. These
include earth building materials such as cob,
adobe, light clay and rammed earth, strawbale
buildings, hemp-lime walls and others. Many
of these building materials, especially those
based heavily on plant based material, not only
produce minimum carbon emissions during their
extraction, production and use, but actually act
to remove carbon dioxide from the atmosphere.
This is because through the growth of the plant
material, such as hemp, flax, and straw, carbon
dioxide is aborbed, converted and then released
back into the atmosphere as oxygen. Buildings
constructed out of these materials generally also

Building to protect the environment

The ‘green’ building movement has grown out
of dire necessity, as a direct response to the
environmental crisis that we have created here on
earth. A crisis that has been gaining momentum
since humankind began burning fossil fuels at
the turn of the twentieth century, namely, when
the Industrial Revolution began in the UK in the
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Adding pigments to limewash
Pigment can be added to any of the above
mixes. As mentioned earlier, limewash can
only carry a finite amount of pigment before
it is weakened and left prone to powdering.
Generally, 7-10% by weight of lime is
considered the maximum.
This is why most traditional lime wash colours
are pastel. For more vibrant colours, an
additional binder, such as casein should be
added (see recipe above). Short of meticulously
weiging each ingredient, experimentation and
testing will give good indication as to whether
the maximum amount has been exceeded. Signs
to look out for are powdering, once applied and
dried, a point at which the colour does not alter
any further, and patchy areas of colour staining
appearing on the wall once dried.
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Adding linseed oil to limewash
Facidunt wis nosto odion hent nos nibh
eliquatue tio commy nullam iuscill aoreetuercip
ex eugait nibh eros. Andiam ipsumsan ut lorper
ad ex et, consequat dip enibh et, consent ad
dolorer aesequis alit lorem quipsummy niam,
conulluptat dolore magna facilit volor sequi te
con voluptat augiatet, con henis do elesequat.
Osto odo erci blaore mod tem verosto od tat
dipit inim in esse volese modit alit lobore mod
magnibh exer iurerosto doloreet lorpercidunt
ad ea feum amet nosto dit lobor iriure tie
dolore commodolor sed magna feu facipit
luptat. Ut num at wis adit, se dip exerosto odio
coreraessed delis ad tatinis nibh eugueraese
consequamet nosto dolobore modolortisim
zzriustrud tin utem eui ex estissi.
Am incidunt lore facil inibh exerat.

13

14

breakage, which could affect the integrity of the
plaster. Lime plasters/renders, which set and cure
suitably hard enough, are a much better option.

surface, and then create a hard, durable body
once dry. Most of these products use primarily
‘natural’ and non toxic ingredients, which are
breathable and safe to use even for chemically
sensitive individuals. These grainy primers
come ready to use, and are simply brushed or
rolled on. Check manufacturers guidelines for
individual product application.

Preparing plasterboard for earth plasters

Earth plasters are ideal for applying onto
plasterboard to bring character and depth to their
flat surfaces. It is only necessary to apply one base
coat and a finishing coat, because the surface is
so flat, but it is equally possible to get away with
applying just a finishing coat. Earth plasters can
be applied directly onto plasterboard as long as
certain preparatory measures are taken to assist the
plaster to bond to the inherently smooth surface of
the plasterboard. It is also necessary to slow down
the rate of absorbtion of the moisture from the
plaster into the very thirsty board, which would
create a weak bond as the plaster dries out.

As well as applying a sanded, grainy primer or
adhesion coat, it is necessary to prepare the joints
between the boards, to prevent cracking in the
plaster. For details on this see Chapter 2.
Before applying any of the above methods, it is
essential to ensure that the wall surface is clean,
dry and grease/dust free.

Aftercare

Earth plasters/renders require a set of drying
conditions that are not extreme in any one
direction. To ensure optimum performance from
an earth plaster/render, it must dry out neither
too quickly, not take too long. A plaster/render
that dries rapidly by direct, hot sunlight, wind
or draughts is liable to crack. This is due to the
sudden volume changes in the material, as the
water rapidly evacuates. On the other hand, a
plaster/render that lacks sufficient warmth or
ventilation will fail to relinquish its moisture before
moulds start to flourish. This is most likely when
organic vegetable fibres are present in the mix. For
these reasons, it is necessary to control the drying
and curing process when necessary, to provide the
optimum conditions for gradual and even drying.

Methods:
1. Using wheat flour paste how to make it up) in
the earth plaster mix. The glutinous wheat flour
will act as a natural glue to bind and stick the
plaster onto the plasterboard surface. The flour
paste need only be incorporated into the first
plaster coat, which is in direct contact with the
plaster board.
2. Using a similar, grainy mix to the adhesion
coat, to provide a toothed surface for the earth
plaster to key into. This mix of wheat flour
paste, manure and sand sticks onto the smooth
surface, and dries extremely hard. Variations of
this include rubbing or brushing on a clay slip
and coarse sand mix onto the wall. One coat is
normally sufficient, but two or more coats can
be applied if the material does not provide even
coverage. Allow these grainy bonding layers to
dry thoroughly before applying the first coat of
earth plaster.

Repairing earth plasters/renders

The beauty of plasters/renders made out of earth
lies in their ability to be re-wetted and instantly reworked at any stage in their life cycle. This ensures
that minor cracking that manifests in a finishing
coat can be re-wetted and closed up with either
a sponge or metal trowel. Similarly, any chips or
damaged areas can be re-filled with

3. Using a purchased primer, which also contain
coarse sands within a blend of binding agents,
that serve to stick the particles onto the wall
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Applying mortar by hand
1

Scoop up a handfull of mortar.

2

3

Using a cupped hand press mortar
ball against the wall.

Applying material with the hands

Spread the mortar onto the wall using an
upward motion while applying pressure.

Application with a render gun

This method is more suited for use with earth
mortars, but can be used with lime mortar base
coats, or more rough work, with success. If using
lime it is essential to wear gloves.
1. Scoop up a handful of mortar
2. Using a cupped hand, hold hand against wall
3. Spread mortar onto wall maintaining a cupped
hand, using an upward motion, applying
pressure.

This is perfect for applications onto large expanses
of wall, especially for base coats. It is especially
useful for application onto substrates that are
lacking in mechanical key, or are not very porous,
(required to provide suction between the mortar
and the wall for good bonding). It is also the
preferred method for applying slip coats onto
strawbale walls – the force at which the mortar
is fired onto the wall enables it to penetrate into
and around the straw fibres, producing a superior
bond to hand application.

Can be left rough or further pressed in and
smoothed out with a trowel (best done if
using lime).

Always wear full safety gear – overalls, gloves,
safety glasses and mask when using a render gun.
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Applying clay/lime slip onto strawbale
walls with a render gun

1. Scoop up the mort/slip material into hopper.
2. Stand about 30cm (approximately one foot)
from the wall. Aim the rendergun at the wall
and pull trigger to spray. Move along the wall
until complete. The finish can be left rough to
provide a good key for subsequent coat.
3. Go back over missed bits of wall (where
substrate is visible), as well as details such as
window edges and doors. Can leave rough for
key, or press back with a trowel for a smooth
finish.

1. Make a clay ‘slip’ (refer to chapter four). If
using lime it should be made wetter than a
normal mix, but not as liquidy as a clay slip.
No fibres should be added.
2. Make a scoop (a cut off clothes washing
detergent bottle works well) to scoop the
liquid slip from a bucket into the hopper of the
render gun. Work with a partner – one person
scooping material into the hopper, the other
spraying it onto the wall. The sprayer will
have to block off the exit holes with the hand

Applying mortar with a render gun
onto a strawbale wall

Stuff the crevaces between the
straw bales with extra straw.

Spray the wall with the previously
prepared slip standing back
approimately 30 cm from the wall.
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Spread the mortar onto the wall
using a circular motion to spread
evenly.

“The secret of tadelakt is in the time you
put into it and the passionate nature of
application”- Malam, Marrakech
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from the red pigments found in the surrounding
ares, or a grey/buff colour from the unpigmented
lime. Modern renditions utilise a wide variety of
colours from the more natural earth pigments to
the brightly coloured synthetic pigments. The act
of polishing the plaster with the stone creates an
irregular colour tone within the final finish. This
is due to the differential compression that will
naturally occur over the wall surface. Where more
pressure is applied, a darker tone will develop.
This creates the natural varied patina that makes
authentic tadelakt appear so uncontrived and at
ease with its environment.
To create a tadelakt plaster it is possible to import
lime direct from Marrakech, but to avoid the
implications associated with the long transport,
many people have successfully adapted local
limes to allow it to behave and look the same
as an authentic Morrocan tadelakt. A natural
hydraulic lime (NHL 2or NHL 3.5) is best used,
especially when applied to a bathroom area, and
when there will be direct contact with water.
It is also possible to use a non- hydraulic lime
with a pozzolan added. Unlike Moroccan lime,
which contains within it a proportion of under
and over cooked lime particles, which act as
the aggregate, the finer European limes must be
blended with an added aggregate. This is so that
the fine balance can be achieved between creating
the decorative micro-fissures, that make tadelakt
so unique, and not creating large cracks that will
jeopardize the integrity of the plaster, and will
certainly make it lose its waterproofing qualities.
Without these micro –fissures, it is said that you
simply create something more akin to an Italian
poslished ‘marmorino’ plaster. To achieve this
balance, a fine aggregate, such as marble powder
is normally added( well graded, less than 1mm) in
the proportion of 1 part lime : 2 parts aggregates.
Master plasterer, Bruno Bengamra of D’Ocres,
in the South of France, recommends this mix,
although as with all lime mixes, it is necessary
to test and adjust the mix according to the
lime being used.
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