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1. Introduction
Tradicalfi construction materials are developed 
products of the Lhoist Group based on high 
purity manufactured lime materials. The Lhoist 
Group is an international business focussed on 
the supply of high purity lime products to many 
industries including the construction industry.

Tradicalfi Hemcretefi is a unique, highly 
sustainable construction product for the 
creation of insulating walls as well as 
insulation layers for � oors and roofs. 
Hemcretefi is a blend of specially prepared 
hemp shiv (Tradicalfi HF) and a special lime 
based binder (Tradicalfi HB). Together these 
products form a bio-composite building 
material that can be used both for the creation 
of buildings that have excellent thermal and 
acoustic properties as well as creating a 
healthy living and working environment. 

Additionally Tradicalfi Hemcretefi has the ability 
to make an impact on the future of sustainable 
building. Helping to reverse the damaging 
effects of greenhouse gases, Tradicalfi 
Hemcretefi locks up approximately 110kg of 
CO2 per m3 of wall and provides one of the best 
value materials for low impact, sustainable and 
commercially viable construction.

Produced mainly from renewable sources, 
Tradicalfi Hemcretefi is mixed on site for 
fast track construction and delivers high 
levels of insulation, air-tightness and vapour 
permeability.

Properties:
� Low density
� High thermal insulation
� High sound insulation
� High thermal inertia
� Good vapour permeability
� Good � exibility
� Fire and pest resistant
� Can signi� cantly reduce CO2 emissions
� Inherently airtight structures
� Low waste

Hemcretefi Products� Components

Tradicalfi HF 
Tradicalfi HF is a hemp aggregate made from 
the stem of the hemp plant. It is chopped, 
graded and de-dusted to give a natural, sound 
and breathable product. Cultivated in the UK 
without agrochemicals, it is harvested annually. 
A renewable primary material, the industrial 
processing is mechanical and requires little 
energy and zero toxic products. 

Tradicalfi HB
Tradicalfi HB is a special binder based on the 
purest hydrated air lime blended manufactured 
to BS EN 459 part 1 with selected cementitious, 
hydraulic and inorganic materials. This 
ensures the perfect particle size distribution 
and setting characteristics to create the 
correct binder for use with Tradicalfi HF hemp 
shiv.

Hemcretefi is available thanks to the 
collaboration of Lhoist UK Ltd., Lime 
Technology Ltd and Hemcore Ltd. Lhoist bring 
their expertise as the largest manufacturers of 
lime in the world and also the bene� t of many 
years� research and development of binders for 
hemp in France. Lime Technology specialise 
in the development of lime based construction 
materials for environmental building uses. 
Hemcore are the pioneers of growing and 
processing industrial hemp in the UK.

Introduction to Tradical® Hemcrete®
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2. Bene� ts and Capabilities
Combining patented formulations of air-lime 
based binders with the chopped core of the 
industrial hemp plant stem, delivers a suite of 
new building products. These Tradicalfi Hemp 
Lime products have excellent performance 
characteristics for durable, healthy, 
sustainable and ecologically sound buildings.

Tradicalfi Hemp Lime products deliver 
excellent application, durability and aesthetic 
performance characteristics combined 
with sustainability, economic, comfort and 
health qualities that architects, developers, 
contractors and customers will value.

a) Design
The adaptability of Tradicalfi Hemp Lime 
products permits architects and their clients 
to have free reign on their imaginations for 
building layout and design. The products can 
be used with any structural framing system 
to provide the support for the insulating wall 
form of Tradicalfi Hemcretefi in new build 
and extension applications. The detailing is 
straightforward and air-tightness, crucial 
to economic, legislative and environmental 
performance, is readily achieved due to the 
nature of the Hemcretefi.

The lightweight nature of the wall form and 
insulation products means fewer supports and 
lighter foundations, saving cost and time. The 
most common structural frame is a timber 
frame and the vapour permeable Hemcretefi 
provides a dry environment for the timber such 
that untreated timber can be used.

Tradicalfi products also have synergy with other 
building materials including compressed earth 
blocks as well as more advanced lightweight 
thermal insulation aircrete blocks. Tradicalfi 
products are also available for renovation 
and improvement works providing increased 
insulation to existing buildings.

b) Application
Tradicalfi Hemp Lime products have workability 
characteristics that make them easy to use and 
forgiving in application. The longer pot-life of 
the binders combined with excellent plasticity 
increases the ef� ciency in the building process 
and reduces on site waste. The products can be 
cast into shuttering, moulds or forms or can be 
spray applied just like concrete or render. The 
dry spray concrete process needs only slight 
modi� cation to achieve high output, consistent 
Hemcretefi application

c) Durability
Tradicalfi Hemp Lime products have physical 
characteristics that can cope with the � exure 
that naturally occurs in buildings. The products 
are rodent, mould and fungus resistant and 
have excellent � re resistance to conform to 
current building regulations. The lime based 
binder has the extended durability common 
to lime construction products that have easily 
outlasted their designers.

d) Aesthetics
Tradicalfi Hemp Lime products provide the 
possibility for a wide range of excellent quality 
� nishes. The Hemcretefi, render and plaster 
products can be � nished in the normal manner 
of such products with � nishes ranging from 
as cast to a smooth � nish. The Hemp Lime 
products form an ideal substrate for the 
application of Tradicalfi renders, plasters 
and decorative products. The tight quality 
control regimes in manufacture ensure 
consistency and conformity in the selected � nal 
appearance.
 
e) Sustainability
Tradicalfi Hemp Lime products are among the 
most ecologically sound of building products. 
Hemp does not require agrochemicals in its 
cultivation. The hemp, in common with all 
similar plants, transforms carbon dioxide 
during its rapid growth and captures the 
carbon, releasing the oxygen to atmosphere. 
This has an immediate positive effect in 
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achieving the sequestration of the principal 
greenhouse gas CO2.

The air lime based binders are formulated with 
products that have lower energy demands in 
manufacture and distribution. The lower kiln 
temperatures and lower density of air limes 
make the products less energy intensive than 
other common alternatives. Carbonation 
of the binder as it sets absorbs more of the 
greenhouse gas, carbon dioxide. Tradicalfi 
Hemp Lime products can be used in place of or 
alongside bricks and blocks, thus reducing the 
energy required to form building walls, to the 
bene� t of the planet. 

f) Economic
Tradicalfi Hemp Lime products are low energy 
building products. Construction costs can be 
lower than for current traditional building 
materials. The products are lightweight, low 
density and this allows greater ef� ciency 
in transportation and handling as well 
as requiring shallower foundations thus 
saving cost. The hardened product ductility 
characteristics mean that costly movement 
joints may be avoided.

The enhanced insulation characteristics of 
hemp lime products can deliver lower running 
costs through reduced heating and cooling 
requirements. The vapour permeability 
of the hemp lime products also means a 
reduction in the requirements for forced 
ventilation and de-humidi� cation through 
the use of air-conditioning installations. The 
inherent durability of the lime binders means 
that the buildings will require less ongoing 
maintenance making them cheaper to own.

g) Comfort & Health
Tradicalfi Hemp Lime products have a high 
thermal insulation that means they are 
comfortable to touch and can radiate a warmth 
in a room. Their high vapour permeability that 
facilitates the through transfer of humidity, 
avoids the development of condensation and 
trapped moisture within the building. This 
has combined effects of improving the air 
quality and controlling the humidity as well 
as reducing the potential for growth of irritant 
moulds and fungi that may affect occupant�s 
health. The complete absence of solvents from 
the Tradicalfi product range protects builders, 
occupants, the environment and our workforce.

h) Carbon Balance
The combination of patented air-lime based 
binders and the woody core of the industrial 
hemp plant results in construction products 
that achieve the capture of signi� cant amounts 
of carbon from the atmosphere. Calculations 
show that approximately 110kg of CO2 per m3 
of Hemcretefi walling material is sequestrated 
� more for roof insulation. This carbon is 
then locked into the fabric of the buildings 
constructed with the Tradicalfi Hemcretefi 
products thus having bene� cial effects through 
reversing the carbon debt.
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3. Materials
Tradicalfi Hemcretefi is a bio-composite 
building material made by mixing specially 
prepared hemp shiv (Tradicalfi HF) with a lime 
based binder (Tradicalfi HB).

a) Lime
Lime is produced by heating calcium carbonate 
(limestone, chalk, shells, coral etc.) in a 
kiln to a temperature of approx. 900°C. At 
this temperature the calcium carbonate is 
chemically changed, or calcined, to form 
calcium oxide (known as quick lime or lump 
lime).

Air Limes and Hydraulic Limes
The raw material - calcium carbonate, will 
vary according to its point of origin. Calcium 
Carbonate sources that are pure are used to 
produce high purity limes and these are known 
as air limes. These high purity limes are used 
in applications that require the characteristics 
of consistently manufactured chemical 
products. Calcium Carbonate sources that 
are contain impurities are inevitably the more 
common in geology. Some of these impurities 
provide the characteristic of hydraulicity in 
limes. Hydraulicity is a term that relates to the 
nature of the setting mechanism of lime in a 
mortar form.

Setting of Lime Mortars
The setting mechanism for mortars with 
hydraulic limes is a combination of the 
principal setting where water is required for 
the formation of cementitious compounds 
incorporating the impurities; and air where 
carbon dioxide is absorbed in the recarbonation 
of the lime to calcium carbonate.

Water and quicklime are combined in a process 
known as hydration to produce hydrated lime. If 
only an exact amount of water is added, the end 
product is a dry powder and is generally known 
as hydrated lime or lime hydrate. If an excess 
of water is used (always putting the quick lime 
into the water) the process is normally referred 
to as slaking or slacking and the end product 
is a colloidal gel, often sold in plastic tubs and 
known as lime putty.

The setting mechanism for high purity air limes 
is where only the carbon dioxide absorption 
provides the setting process. 

Tradicalfi air lime is one of the purest air limes 
produced anywhere in the world. 

b) Tradicalfi HB � Hemp binder
Tradicalfi HB is a pre-formulated binder based 
on a high purity air lime manufactured in 
accordance with the requirements of 
BS EN 459. It is a blend of UK produced 
Tradicalfi lime, Cement and other pozzolanic 
and mineral additions. It has been carefully 
formulated and tested over many years to 
ensure consistent, quality results when used 
with hemp. 

Other Binders
Please note that cementitious or hydraulic 
binders that have not been designed to be used 
with hemp may produce unacceptable results. 
The failure is often related to there being a 
competition for water between the binder 
and the hemp. If the binder has insuf� cient 
moisture for the hyrdraulic components to set, 
then the result can be a mixture of damp hemp 
and/or dry powder.
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c) Tradicalfi HF � Hemp shiv
Tradicalfi HF is industrial hemp that is grown 
under licence in the UK and processed 
exclusively for Lhoist UK to be used for 
construction purposes. The processing of the 
hemp removes the � bre and chops, grades and 
de-dusts the shiv ready for construction use.

Hemp History
It is said that production from the hemp plant 
has 25,000 known uses. Certainly it was grown 
as a staple crop to provide oil for lighting and 
� bre for ropes, nets, rigging, cloth and paper. 
Hemp has been used for Paper production 
for centuries. In fact the Magna Carter and 
American Declaration of Independence were 
written on hemp paper as was the � rst King 
James� Bible.

Henry VIII passed a law requiring all farms 
over 60 acres to grow hemp to satify his 
naval requirements. However by the mid 20th 
century the growing of hemp was outlawed 
because of its narcotic content (cannabis). The 
narcotic content has been selectively bred out 
of the industrial crop and the � rst licences for 
industrial grade hemp farming were issued 
by the UK Government in 1993. Industrial 
hemp is now undergoing a renaissance in 
numerous industries. As well as construction, 
hemp products are being used today in the 
automotive industry. The renaissance for 
hemp cultivation is being actively supported by 
DEFRA and the NNFCC.
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1. Technical Section
Tradicalfi Hemcretefi is a material that will 
cause a revolution in the construction industry. 
For any material to be used in the increasingly 
environmental conscious world it must live up 
to a number of key criteria.

a) Environmental
There is now a much greater awareness of 
the environmental impact of the way we live, 
than at any time in the past. International 
agreements like Kyoto and reports such as 
the Stern report show that we must act now to 
combat climate change. They start to set out a 
framework for reducing our carbon emissions 
in order to minimise climate change but 
recognise that change is already a reality.

Tradicalfi Hemcretefi is a material that has 
a very low environmental impact, locks up 
carbon (negative emissions) and can create 
very thermally ef� cient, healthy, comfortable 
buildings.

Carbon Sequestration
The construction and use of buildings accounts 
for over 50% of the UK�s CO2 emissions. It is 
vital that we design and construct buildings 
that use as little energy as possible in their 
use. However, it is also possible to make 
a signi� cant additional contribution to the 
reduction of CO2 emissions by building with 
Tradicalfi Hemcretefi. When hemp grows it 
takes in CO2 and converts it into glucose, 
cellulose, hemi-cellulose and lignin. The CO2 
molecule is broken down, with the carbon 
locked up in the plant and the oxygen given 
back to the atmosphere. It takes 1.84 tonnes 
of CO2 to make each tonne of dry hemp. 
Therefore each tonne of Tradicalfi Hemcretefi 
has carbon trapped within it equivalent to 
330kg of CO2. The more Hemcretefi we use, the 
more CO2 is removed from the atmosphere.

The materials used in the construction of the 
walls of a typical house are responsible for 
tens of tonnes of CO2 emissions. Replacing 
all, or some, of these materials with Tradicalfi 
Hemcretefi can make a saving of up to 50T of 
CO2 per house.

Current Government targets are to improve the 
thermal performance of buildings to such an 
extent that the emissions from heating fuels 
can be reduced by 1T per year per house. The 
Chancellor has recently announced that he 
wants all houses to be zero-carbon by 2016. 
Tradicalfi Hemcretefi is better than zero-carbon 
because it locks up carbon as well as being 
thermally ef� cient. The thermal ef� ciency 
of Tradicalfi Hemcretefi is also better than 
many conventional walling materials and this 
achieves even better insulation.

Making a difference of 50 tonnes of CO2 
emissions per house is a powerful weapon in 
the � ght against climate change.

Life cycle analyses
The French Government have now carried out a 
full and detailed life cycle analysis of Tradicalfi 
Hemcretefi in accordance with ISO 14040. This 
extensive report is available in French and is 
currently being translated into English.

Despite the fact that certain very conservative 
assumptions are made, the LCA shows 
Tradicalfi Hemcretefi to be an extremely 
environmentally friendly material and validates 
the information given in this pack.

Technical & Practical
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b) Thermal
The thermal performance of buildings is very 
complicated. Heat moves by three mechanisms, 
conduction, convection and radiation. However, 
building regulations have focussed on the heat 
lost by conduction. Consequently most building 
professionals have become obsessed by the 
U-value of building elements. The U-value 
gives a � gure for the heat energy conducted 
through a square metre of wall, � oor or roof 
for each degree difference in temperature 
on each side (in watts per square metre per 
degree centigrade). This simpli� cation of the 
true thermal dynamics of building materials 
leads to some erroneous conceptions of thermal 
performance of buildings.

Insulation
To calculate the thermal conductivity of a 
material it is measured in a laboratory test 
involving a hot plate/hot box. The nature 
of this test dries the material. Their actual 
performance in buildings where a degree of 
moisture is present may be very different from 
the dry laboratory test. Consequently very few 
buildings perform thermally as predicted at the 
design stage. Some buildings perform better, 
but most fail to perform as well as anticipated 
by the designer, despite their following current 
�best� practice.

Thermal Mass
There is no doubt that walls with the same 
U-values transmit heat at the same rate when 
they are in a steady state. However, walls in 
buildings are very rarely, if ever, in a steady 
state. In fact only a portion of the heat energy 
on one side of a wall is conducted through 
to the other side. The rest is simply stored 
and then released later. The higher the heat 
capacity of a material, the greater its ability to 
store heat. Tradicalfi Hemcretefi exhibits the 
property of good thermal mass.

Air-tightness
Signi� cant amounts of heat are lost from 
buildings through air leakage. This simply 
means the hot air leaks through gaps 
and takes the heat with it. Hemcretefi is a 
monolithic material that is inherently air-tight 
and it is easy to use. There is no need for lots 
of complicated layers. Just a simple solid 
cast or spayed wall. This high level of air-
tightness minimises the heat lost through air 
leakage and draughts. Air-tightness values of 
better than 2 air changes per hour are readily 
achievable.

Comfort
The human body perceives comfort by sub-
consciously averaging the air temperature and 
the surface temperature of surrounding walls. 
It is possible to feel cold in a warm room if the 
walls are cold. However it is also possible to feel 
warm in a cooler room if the walls are warm.

The thermal effusivity of Hemcretefi is low 
which is why it feels warm to the touch. This 
warm feeling greatly improves the thermal 
comfort of a building. Experience of Hemcretefi 
buildings in France shows that sub-conscious 
feelings of thermal comfort are achieved at an 
air temperature of 1 to 2 degrees lower than in 
conventional masonry structures. This means 
that you feel warm even though the heating 
is turned down, potentially saving energy and 
money each year in reduced heating costs, as 
well as saving on further carbon emissions. 

Health
It is now widely recognised that Healthy 
buildings are ones that deal well with moisture. 
The word �breathability� is often used to 
describe materials in these buildings. There 
are various ways in which materials deal 
with moisture (water vapour permeability, 
capillarity and hygroscopicity). Tradicalfi 
Hemcretefi performs well in all these and 
therefore naturally provides a healthy internal 
environment to all buildings, commercial as 
well as domestic.
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Research and Monitoring
It is important to design and construct 
buildings that perform in reality rather than 
just on paper. In order to do this we need to 
understand all the properties of a material 
and how these properties relate to the real 
performance. There is no doubt that walls 
should prevent as much heat being lost as 
possible, and they should contribute to the 
feeling of comfort within the building. 

The hemp lime houses built at Haverhill in 
2000 and monitored by the BRE yielded lots of 
interesting data that con� rms the information 
above � see www.projects.bre.co.uk/
hemphomes/. On paper the hemp houses 
had a very poor U-value (around 0.58W/m2.K) 
however the monitoring showed that they out 
performed the conventional brick and block, 
cavity-walled, neighbouring houses with a U-
value of 0.3W/m2.K.

Research in Belgium, France and Germany has 
shown that Hemcretefi subjected to (simulated) 
sudden cooling of 20°C takes over 100 hours 
to reach a steady state of heat transfer 
compared to 30 hours in cellular concrete 
and 12 hours in mineral wool of the same 
thickness. The amount of energy lost from the 
internal environment in the � rst 24 hours is 
less in Hemcretefi than mineral wool (despite 
the mineral wool having better thermal 
conductivity) and less than half that of cellular 
concrete despite having a similar thermal 
conductivity.

Thermal diffusivity is very low for Tradicalfi 
Hemcretefi compared to other materials, which 
means it will take longer to heat up. When 
subjected to sudden heating of 20°C, in the 
above test, it took 850 hours for the Hemcretefi 
to achieve a steady state and the effect of latent 
heat transfer within the Hemcretefi was shown 
to reduce the need for cooling by nearly 10%. 
This is very important as we see air conditioning 
costs already rising and set to rise still further 
in the future.

This research highlights the importance of 
considering the response of materials under 
dynamic conditions to assess their thermal 
performances. It also con� rms that thermal 
performance of Hemcretefi in transient 
conditions is very good. Just 250mm of 
Hemcretefi was shown to completely dampen 
a sinusoidal change in external temperature of 
20°C to 0°C over a 24hr cycle. 

Some conclusions of the research were that:

�A speci� c combination of hygrothermal 
parameters gives strong thermal and hygric 
inertia to Hemcretefi. A high thermal capacity, 
with a medium density and a quite low thermal 
conductivity correspond to a low thermal 
diffusivity and a relatively low effusivity. 
These elements help to create a comfortable 
environment in winter as well as summer 
conditions�. 

�Bioclimatic architecture takes into account 
the dynamic reality of climate, and it appears 
that transient performances of such a wall 
element are de� nitely higher than what 
permanent transfer calculations would assess. 
This conclusion is often observed in wood and 
earth constructions. Combined parameters can 
be de� ned on the basis of material�s transfer 
and storage parameters to help architects and 
designers to choose materials when they wish 
to optimize comfort feelings and low energy 
demand of their buildings�. 

Hemp plasters can also be used in the 
refurbishment of solid wall masonry structures 
to improve their thermal performance. In a 
recent French study 65mm of hemp plaster 
used as part of a range of energy saving 
measures reduced the heating bills of a 
traditional stone building by as much as 75%.


