
intro

In developing countries, the harvests of maize, rice and wheat were duplicated 
between 1961 and 2004. In Latin America, the maize occupies the second place 
of production, after the sugar cane; and fi rst within cereals [1]. This increasing 
level of production is due to an increase of the cultivated area which determines 
the total amount of waste generated by the crop of the plant. (Figure 1 shows 
the cultivated area of maize in Latin America).

If one hectare of maize produces next to 1.55 tons of stalks, by 2008 it was 
generated 42.4 millions of tons (Mt) of corn by-products in Latin America and 
228 Mt in the whole world. The waste of the corn plant is usually burned and 
incorporated to the ground, used as cattle feed stock, or is crushed to be used 
as bed for the cattle. Figure 2 shows the proportion of waste in dried maize 
plants.

These numbers show the importance of the volume of waste of the plant. Then it 
seems appropriate to search new uses for the waste of this plant which crop will 
be increasing in the region in the next years, and that is not completely used. 

This fact joined with the enormous lack of housing in Latin America and other 
developing countries, gave us the basis for the evaluation of maize particles as 
mortar reinforcement to develop a composite for building purposes. 

“L’uomo di mais” shows the application of a composite made of sand, lime hydrate 
and pozzolans, reinforced with maize particles; to develop building components 
that can be applied in the construction of houses for developing countries. 

The Material

The particles used for the composite correspond to the epidermis of the maize 
stem. The basic components of maize fi bers are cellulose, hemicellulose and 
lignin, which are the same components of other plants used in materials for 
construction purposes, like hemp, sugar cane or sisal.

The matrix is composed by lime, sand and puzzolanas from volcano activities 
which are abundant in several parts of Latin America.
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Mechanical characteristics of the composite

The results obtained at the Polytechnic Univesity of Catalonia in Barcelona show 
that generally, with treated maize particle addition, mechanical resistances 
increased in comparison with the matrix without reinforcement (Figures 3-4).

The composite compressive strength has improved in all cases in which there 
were used treated particles as reinforcement. 

We have experienced increases of 32% in compressive strength with the adittion 
of 8% particles (CPM 8%) [2]

At this moment is being investigated ways of implementing the material in 
construction components as blocks or tiles. To do so our team in dpr-science have 
been reseraching in low-tech building systems to apply the studied composite.

In this sense it has been stimulant the discover of some technologies developed 
in Latin America which have been explorated in order to mark out the potential 
of developing housing projects at rural scale. 

Closing the Composite Life-Cycle  

However it is necessary to consider and design, from the fi rst approach, the way 
the composite is going to be managed after used as constituent of construction 
materials. For this reason some efforts or the research are conducted to propose 
ways of closing the life-cycle of the material. 

In this sense, special attention has been given to the fact that intensive harvesting 
methods accelerate soil erosion. Fertilizers and chemicals used in the agriculture 
and industry often result in the salinization and soil acidifi cation, contributing 
annually to the desertifi cation of more than twenty times the surface area of 
fertile land than nature can provide. Soil acidity is one of the most limiting 
factors for development of agriculture in the tropics. This acidity is in fact one 
of the major limitations for maize planting.

After used as a construction material constituent, it has been noticed that due 
to its chemical composition, it may be feasible to use the composite as acidity 
correction material in agricultural soil due to it’s lime content. Some compounds 
as ferric oxide and magnesium in low quantities help to the recovery of soil 
nutrients. With around 60% of silica sand the material could also be used after 
milling, as a substrate for hydroponics cultivation system in small scale agricultural 
activities. This silica component empower the development of trichome (Figure 
5), which are used by the plant to defense against pests.
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5. Trichome. Maize plant self-
defense mechanism. 

3. Microscope photographs of 
interaction between matrix and 
maize fi bers. 
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