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Introduction
Nowadays, large quantities of CDW (Construction and 

Demolition Waste) are produced worldwide: European Union 
between 310 and 700 million tons [1], United States 145 million 
tons [2], China about 1 billion tons [3], etc. In Europe, this waste 
represents over 30% of all solid waste generated [1]. Current CDW 
processing plants only separate light materials (such as plastics, 
paper, wood, etc.) and metal parts (ferrous and non-ferrous) after 
their comminution [4-6]. The remaining material is known as Inert 
CDW and basically contains bricks, tiles, plaster, concrete, mortar 
and coarse aggregate [7-9]. The main uses of Inert CDW in terms 
of quantities are sub-base material for road works, drainage layers, 
concrete production as a paving block, etc. [10]. It is estimated that 
around 20% of Inert CDW can be used as coarse aggregate in the 
formulation of structural concretes [11] They are basically coarse 
aggregates from demolished concretes liberated by comminution, 
which can be separated and concentrated by gravity concentration 
processes. Thus, between 60 and 150 million tons can be generated 
in Europe alone each year. In Europe, more than 2,800 million tons 
of aggregates of all types [12] are produced annually, which could 
be partially replaced by concentrated Inert CDW. With this partial 
replacement, 2 major problems can be tackled: the use of part of 
the generated CDW and the production decrease of new aggregates 
[11,13]. Several publications present the use and characterization of  

 
coarse aggregates in construction engineering [14-17]. Knowledge 
of the physical properties of different demolished concretes is 
extremely important to enable their recycling [6]. Features such 
as particle liberation of different components by comminution, 
liberation of coarse aggregates from cement paste, density and 
porosity of individual particles, etc., allow the use of techniques 
for the separation and concentration of species that can be used as 
coarse aggregate in new concretes. One of these techniques derived 
from mineral processing is Air Jigging, also known as Pneumatic 
Jigging.,

Materials and Methods
Figure 1 presents a schematic figure of an industrial air jig used 

in mineral processing. Jigging is the most widely used separation 
process in the mineral industry. It consists of the expansion and 
contraction of a particle bed through the passage of a pulsating 
medium, which may be water or air. As a result, the particle bed 
is stratified, i.e. its present particles with increasing densities from 
the top to the bottom of the bed. Jigs are widely used by the mineral 
industry mainly due to their low operational and investment costs. 
Also, they are very robust, easy to operate and can concentrate 
a very wide particle range. Compared to other concentration 
processes, jigs have an excellent ability to absorb fluctuations in 
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ore content, feed rates and solids percentages. The paper compares 
different studies carried out with laboratory air jigs aiming at a 
concentration of concrete particles, which can partially substitute 
coarse aggregates in new concretes.

Figure 1: Air Jig (Allair® jig, Allmineral company) used in 
mineral processing.

Results and Discussion
Tables 1-3 present some jigging tests carried out in a laboratory 

air jig (AllMineral AllAir® S-500) with different particle mixtures. 
Table 1 presents the best results of several jigging tests. It is possible 
to see that it is possible to recover more than 90% of the concrete 
particles of the feed. Table 2 presents 6 jigging tests with different 
jigging control parameters. Al tests present concentrates with 
concrete particles with about 90% mass recoveries. It is possible to 
see in Table 3 jigging tests of a mixture of 5 different materials. The 
results indicate concentrates with about 90% concrete particles. In 
all studies, a concentrate of concrete particles of about 90% was 
reached, demonstrating that the jigging is a feasible process to 
treat Inert CDW. Most of the concrete particles concentrated can be 
used as coarse aggregate in new concretes. They consist of coarse 
aggregates present in demolished concretes. The coarse aggregate 
from demolished concretes are completely or partially liberated. 
Their liberation is related to the strength and textural properties 
of the original concretes, which propitiate preferential plans 
of rupture in the aggregate/paste interface. This phenomenon 
foments a higher liberation of the coarse aggregates form the 
cement paste. On the other hand, the cement past liberated from 
the coarse aggregate should be removed, due to its high porosity 
and low strength. They are removed in the same equipment since 
they present lower densities and concentrate in higher layers of the 
jigging bed, partially mixed with bricks and gypsum [18,19].

Table 1: Jigging tests in a laboratory air jig AllMineral AllAir® S-500 [5].

Jig Product Concrete (%) Brick (%) Gypsum (%) Total (%)

Lights 3.39 18.06 78.55 100

Middlings 30.42 58.54 11.04 100

Heavies 90.68 8.35 0.97 100

Table 2: Jigging tests in a laboratory air jig AllMineral AllAir® S-500 [18].

Feed Jig Concentrate

Concrete (%) Brick (%) Gypsum (%) Concrete (%) Brick (%) Gypsum (%)

60.7 36.4 2.9 84.8 14.7 0.5

60.4 34.2 5.4 88.5 11.4 0.1

57.9 32.1 9.9 88.0 11.6 0.4

59.0 31.5 9.5 91.5 8.3 0.2

63.5 27.7 8.8 92.3 7.4 0.2

52.3 27.0 20.8 92.3 7.0 0.7

Table 3: Jigging tests in a laboratory air jig AllMineral AllAir® S-500 [19].

Paper (%) Wood (%) Gypsum (%) Brick (%) Concrete (%) 
Jig Concentrate Total (%)

Test 1 0.00 0.00 0.00 11.50 88.50 100

Test 2 0.00 0.00 0.10 7.70 92.20 100

Test 3 0.10 0.00 0.10 14.10 85.70 100

Test 4 0.00 0.00 0.20 10.50 89.30 100
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Conclusion
The main conclusions of the paper are presented below. 

Encouraging results were reached in processing Inert CDW with 
air jigs. Concentrates present about 90% of concrete particles. The 
results show that a good accuracy of the concentration and a good 
mass recovery can be achieved. Although the tests were performed 
with an air jig, which usually presents high cut imperfection, 
reasonable mass recoveries of the concrete particles could be 
reached.
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