Nano Technology in Soil stabilisation

The stabilisation of soils with synthetic zeolites is a new technology introduced to the UK by
PowerCem Technologies. For “in-situ” stabilisation with low environmental impact.
The search to use our limited natural resources in a more responsible way has driven innovation in the
construction sector to implement new technologies that encourage sustainable development from an economic,
environmental and most importantly a quality of works point of view.
With this ethos in mind PowerCem Technologies have introduced RoadCem a nanotechnology specifically

designed for the stabilisation of soils, which allows contractors to stabilise any type of soil in a
molecular way , achieving its transformation from a weak poor quality material to one with unique
properties that allow it to be used as an engineered foundation element for roads and bound soil
working platform applications.
Nanotechnology is the science and technology that is applied at a Nano-scale level (0.000.000.001),
that is, measurements at the molecular level (10-9) that enable the manipulation of the structure of
the soils to be stabilised. In a way that irreversible changes are made in the molecules and structure
of the soil stabilisation and the reaction of the cement binder. Developing physical and chemical
characteristics that lead to increased load bearing capacity and durability.
The Nano crystallisation process is started by mixing soil of any kind (organic and inorganic),
synthetic zeolites, cement and water. The porous and intricate zeolite structure allows for the total
hydration of the mixture, the cement will be hydrated 100% increasing the generation of calcium
crystals that provide the increased resistance and superior mechanical properties of RoadCem
stabilisation.
Zeolites are aluminosilicate minerals of porous origin, in their natural state they have a threedimensional panel structure, which creates its ability to both hydrate and dehydrate. These minerals
are normally found in both sedimentary and volcanic metamorphic rocks.

Engineering research in the Netherlands into the structure of zeolites in their natural state has
allowed more than 150 synthetic zeolite variations to be created using nanotechnology processes,
for use in very specific design functions. One of these functions being the improvement of soils with
low capacity characteristics.
These zeolites have been mixed with our other patented components to provide an additive that can
stabilise any type of soil and provide properties that allow a far better interaction between soil and
cement.

Dynamic load testing rigs set up at the PowerCem facility in Mexico have verified that the durability
of a RoadCem zeolite soil road base stabilisation will be in excess of 30 years, compared to a
conventional granular road construction which failed after just 10.3 Years.

In general terms the application of synthetic zeolites in the stabilisation of soils with structural
cement, increases the production of calcium crystals, generates an impermeable structure with
resistance to deformations. It becomes very rigid, but at the same time so flexible that it recovers
from the deformations that can be formed by the repeated application of heavy dynamic loads and
avioids premature cracking or fissures during the setting of the cement.
Research and sustainable development in the UK construction industry are more important than
ever and the support to promote new applications in a responsible manner is essential. In addition
to the implementation process carried out by the industry itself, Ongoing testing and research must
by carried out by our universities to refine and raise awareness of new tools and technologies that
are availabl.
If the UK construction industry is to embark on a path of environmental sustainability and economic
infrastructure.

