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An accurate and swi� iden�fica�on of materials, quan��es 
and demoli�on methods is necessary before the selec�ve 
demoli�on works start.
HISER project has developed a tool based on Building 
Informa�on Modelling (BIM) to support the collec�on and 
management of informa�on of materials through smart 
processing of data in the pre-demoli�on stage. The so�ware 
interface has been oriented to portable devices. The expected 
benefits include improved reliability of calcula�on, easier 
traceability of materials and quicker evalua�on of alterna�ve 
demoli�on/recovery op�ons.
Using a simple BIM model of the building, with only main 
arquitectural details, a portable editor is used to produce an 
inventory of the building. The user will iden�fy the elements 
present in the building using a database linked to the tool, 
which will provide relevant informa�on for the comple�on of 
the building inventory, such as: deconstruc�on processes 
usable for each element (e.g. disassembly); defini�on of 
materials and assigna�on of codes from the European List of 
Waste; or formulas for the calcula�on of weight and volume of 
each of these materials.
The second step supports the desk study for dra�ing the 
waste audit i.e. the actual waste streams that will be produced 
depending on the processes (disassembly, removal, 
demoli�on) planned for the different elements in the building. 
Subsequently, corresponding reuse, recycling, energy 
recovery or disposal op�ons can be established.
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Inline quality assessment system based on laser-induced 
breakdown spectroscopy (LIBS) has been built and applied to 
recycled ceramic and concrete aggregates.
LIBS provides poten�al users with higher levels of certainty 
about the quality of the secondary raw materials. The LIBS 
system shows promising results on the quality assessment of 
both the “grey” (concrete) frac�on as the “red” (ceramic) 
frac�on.
The higher quality of produced aggregates facilitates the 
development of new high-grade products through the par�al 
replacement of virgin raw materials with higher amounts of 
upgraded C&DW.
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TECHNOLOGICAL SOLUTIONS DEVELOPED IN HISER PROJECT AIMING TO ACHIEVE A SUPERIOR RECOVERY OF VALUABLE RAW MATERIALS FROM COMPLEX C&DW

The electro-fragmenta�on could be a poten�al breakthrough 
technology for libera�ng par�cles from the CDW. Tests have 
been performed on a batch and a con�nuous mode on several 
types of CDW: concrete waste, waste made with brick with 
a�ached mortar and gypsum, and steel fibers reinforced 
concrete. The works carried out during the HISER project have 
showed that electro-fragmenta�on technology is effec�ve for 
selec�ve separa�on of concrete waste and brick-based waste. 
The results regarding to libera�on of the steel fibers from 
reinforced concrete are promising.
The selec�ve fragmenta�on of CDW is crucial for the 
implementa�on of an efficient recycling system since it allows 
producing frac�ons of higher quality which favors their use 
and valoriza�on.

Electro-fragmenta�on

ADR technology is effec�ve in producing high quality 
aggregates from concrete waste. The advantage of ADR is also 
the fact that it can be applied on site of demoli�on works.
ADR performs purely mechanically and in the moist state, i.e. 
without prior drying or wet screening. It uses kine�c energy to 
break the bonds that are formed by moisture and fine 
par�cles and can classify materials almost independent of 
their moisture content. This choice reduces process 
complexity and avoids problems with dust or sludge. ADR is 
applied to remove the fines and light contaminants with an 
adjustable cut-point of between 1 and 4 mm for mineral 
par�cles. ADR separa�on has the effect that the aggregate is 
concentrated into a coarse aggregate product and a fine 
frac�on which includes the cement paste and contaminants 
such as wood, plas�cs and foams.
With this technology, 3 material frac�ons can be obtained: 1) 
a cement-rich fine frac�on (<1 mm); 2) an intermediate sand 
frac�on (1-4 mm) and 3) a coarse high-grade concrete 
aggregate frac�on. These coarse aggregates are used in the 
produc�on of high-grade structural concrete.

Advanced Dry Recovery (ADR)

Basic pre-condi�ons to achieve high-produc�ve automa�c 
sor�ng of C&DW are intelligent and fast sensor technologies. 
Op�cal sensors HSI is one of the most advanced op�ons for a 
holis�c solu�on in C&DW separa�on and re-covery. This 
nondestruc�ve and robust technology is a combina�on of 
spectroscopy and image processing. 
Currently the condi�ons for HSI supported automa�c 
separa�on of mixed stony frac�ons in high-grade concrete and 
ceramic aggregates to be recycled later in new materials for 
building applica�ons are being studied. In this context, a new 
advanced prototype has been developed within HISER project. 
As part of a sor�ng line the prototype is designed to split the 
input into three output frac�ons in one single stage: “grey” 
debris (composed by mortar/concrete aggregates and natural 
stones), “red” debris (composed by ceramics, bricks, �les and 
other ceramics) and impuri�es (plas�cs, wood, gypsum, glass 
or paper/cardboard).
The core of the new sensor system is a VIS-NIR-SWIR 
Hyperspectral-Camera for the spectral wave-length from 0.7 
un�l 2.2 µm. The greatest challenge was to develop very fast 
so�ware algorithms for material classifica�on. A fullframe rate 
of 330 Hz could be achieved. The prototype allows to sort 
par�cles with sizes in the ranges from 5 mm to 20 mm and > 
20 mm.

Hyperspectral Imaging (HSI)
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