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JOURNÉE DES DOCTORANTS2021
Valorization of different biomass ashes and agricultural by-

products in the production of concrete 

Biomass ash is obtained as a result of combustion of diverse

biomass (wood, agricultural waste etc.) at high temperatures.

The properties of biomass ash depend on several factors

including composition of biomass, temperatures of

combustion, collection and storage conditions.

Sunflower is an annual plant, native primarily from North

and South America.

In France, sunflower is densely cultivated in the Midwest

and South-west regions.

The sunflower stem that consists of pith and bark will be

used in this study as aggregate.

Common applications for sunflower seeds : edible oil and

seeds, wild bird food, ornamental in domestic gardens.

3. Raw materials 

4. Methodology  Characterization of biomass ashes and sunflower aggregates : Physical and chemical properties

 Mechanical performance : Elasticity modulus, Compressive strength, Flexural strength and etc.

 Thermal performance

 Morphological characteristics : Structure, Porosity, Form, Shape and etc.

 Durability and environmental performance : Freeze-thaw cycles, Resistance to chemical and 

alkali attacks, leaching test and etc. 

 Soil fertilization 
agent

 Production of blended cements, bricks, blocks

Different applications of biomass ash:

 Cement alternative material in 
mortar and concrete production

Plant aggregates

Natural hydraulic lime

What is the 
biobased concrete ?

Unlike conventional concrete (binders, sand, mineral aggregates), the 
bio-based concrete is composed by binders and plant aggregates
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 Elaboration of alternative bio-based concrete based on

biomass ashes and sunflower aggregates.

 Understanding reactivity mechanisms (relation composition

-structures - properties) occurring in concrete mixture :

biomass ash-mineral binders-sunflower aggregates

 Promote the re-use of locally available biomass wastes and encourage the 

conservation of non-renewable natural resources.

 Elaborate an affordable bio-based concrete for building thermal insulation.

 Reduce the impact of cement industry on the environment (greenhouse 

gases emissions i.e.: CO2) 

1. Objectives 2. Goals 

Sunflower pithSunflower bark

Crushed sunflower stem


