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In the dry reclamation systems of spent sands even 10 weigh0 of after reclamation
dusts are formed. Significant amounts of remains of binders or clays removed from sand
grains as well as sand abrasion products are cumulated in these dusts. In case of spent sands
with resins these dusts often have high values of ignition losses (above 300), which indi-
cates the significant content of combustible parts. In such case the separated dusts are
considered the dangerous waste, since there is a danger of an elution and penetration into the
soil of dangerous substances during their storage. Some properties and the way of dusts form
transformation decide on the possibility of the management of the after reclamation dusts.
The most often the chemical composition, grain and phase composition and the in-fluence on
the environment are taken into account [1].

The requirements of the European Union in the scope of the application the Best Avail-
able Techniques (BAT) force foundry plants to limit the amount of wastes or to manage them
rationally [2].
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The scope and sequence of investigations consisted of the following stages:
1 stage: Determination of the active clay content, ignition losses and chemical

reaction (pH).
2 stage: Determination of the specific and bulk densities.
3 stage: Determination of the grain composition of the tested dust.
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4 stage: Preparation of water-dust mixtures of a moisture content being in the range
of 5–15 mass 0.

5 stage: Making standard shaped samples (φ 50 × 50 mm).
6 stage: Performing the following examinations:

–�compression strength under wet conditions (Rc
w) and in the dry state (Rc

s),
–�splitting strength under wet conditions (Rp

w),
–�permeability (Pw),
–�compactibility under conditions of a static load (Z),
–�flowability by a shatter test (Pz),
–�friability (S).
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The compression and splitting strength was determined on the standard, roll shaped
samples, in accordance with the PN-83/H-11073. The principles of the compression (Fig. 1)
and splitting (Fig. 2) strength measurements are presented below.
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To app. 2g of the moulding sand 35 ml of distilled water was added and dispersed
by ultrasounds for a couple of minutes. The suspension was supplemented to a volume
of 50 ml, and then transferred into a 100 ml beaker. During mixing 10 ml of the copper (II)
complex solution was added. After 3 minutes of the reaction, the suspension was centrifuged
in the laboratory centrifuge at a rotational speed of 5000 rpm for 12 minutes. The supernatant
liquid was then carefully removed and its extinction measured at 620 mm in
a 10 mm developing dish versus water as the zero sample. The measurements were performed
by means of the spectrophotometer VIS ODYSSEY [3].

0� �������������	��

The obtained results of the physical, chemical and technological properties of the after
reclamation dust and water-dust mixtures are placed in Tables 1 and 2 and in Figures 3–10.

Examinations were performed for four moisture contents of water-dust mixtures obtained
by the determined water additions to dusts. The different initial water content in the investi-
gated dust samples causes differences in the final moisture content in relation to the assumed
moisture.
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Amount of water added  
to the dust [%] 

Real moisture  
of the water-dust mixture [%] 

0 4.82 

5 9.15 

7 10.95 

9 13.12 

11 14.85 

Examinations Test results 

Cu(II)-TET 38.74 Active clay 
content, % Methylene blue 39.29 

Ignition loss LOI, % 14.74 

Physical density ρ, g/cm3 1.92 

pH 8.61 
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The analysis of data contained in Table 2 indicates, that dust obtained from the bento-
nite sand processing plant contains a lot of active clay, the amount of which is determined by
approximation (average from measuring by means of the complex  Cu(II)-TET and the methy-
lene blue adsorption) and equals app. 390.

Changes of the apparent density of the water-dust mixtures in dependence of their
moisture content are presented in Figure 3. The various states of the material compaction,
obtained by two or three times compacting of the sample on the typical moulder’s rammer,
were taken into account. It was found that the highest density in both cases is obtained
at moisture of 120, while its decrease at moisture of 130. The more compacted is the given
mixture the higher its apparent density and thus the lower porosity.
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The results of investigations of dusts compositions (Tab. 3) determined by the laser
diffraction methods in the Analysette 22 NanoTec apparatus of the FRITSCH Company are
listed in the measurement sheet.
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The results of the compression strength investigations of samples made of dust-water
mixtures in a wet state and after drying are placed in Figures 4 and 5 – respectively. The samples
were of standard dimensions φ 50 × 50 mm. Dependence of Rc

w as the moisture content function
(Fig. 4) is characterised by the maximum strength at moisture of app. 110. Exceeding this value
causes a negligible strength decrease. An initial moisture increase of the water-dust mixture in
case of Rc

s curve causes the decrease of its value. When the moisture content exceeds app. 110

a quite fast strength increase occurs and achieves maximum at 130. A comparison of the
results of the compression strength Rc

w (Fig. 4) and the splitting strength Rp
w (Fig. 6) indicates

nearly analogous shape of curves and a maximum shift to a higher moisture content. Values of
Rc

w are nearly 10-times larger than Rp
w, which indicates that samples of the investigated mixture

have a significant tendency to disintegrate under a load.
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dQ3(x) Q3(x) 
Size Class 

Low 
Size Class High Q3(x) Size 

Class 
% % μm μm % 

    1.910 10.000 10.000     0.001     1.000     0.005 

    2.519 10.000 20.000     1.000   56.000   83.115 

    3.365 10.000 30.000   56.000   71.000   85.002 

    8.495 10.000 40.000   71.000 100.000   85.623 

  14.247 10.000 50.000 100.000 160.000   89.533 

  16.523 10.000 60.000 160.000 315.000   99.438 

  19.123 10.000 70.000 315.000 400.000   99.501 

  31.475 10.000 80.000 400.000 630.000   99.971 

102.855 10.000 90.000 630.000 800.000 100.000 

356.173   9.900 99.900 

 

800.000       1 600.000 100.000 
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The indicator of the suitability of the tested material for press moulding is its com-
pactibility. The compactibility changes depend on the amount and quality of clay in the
mixture, including the water-clay ratio, while at the constant clay content on the water content
in the mixture [6]. The dependence of compactibility on the moisture content of the water-dust
mixture is presented in Figure 8. The performed tests revealed that the moisture content
increase in the water-dust mixture causes its compactibility increase.
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The sand ability of the uniform compactibility can be characterised by means of its
flowability measurements. The flowability depends, first of all, on the water-clay ratio, and at
constant clay content – on the moisture content in the sand. The flowability was measured by
a shatter test and the results are presented in Figure 9. Increased moisture content to app.
130 causes the flowability decrease Pz, which in case of granulating dusty materials is
a positive feature. Exceeding this moisture content causes a small flowability increase.

A property known as friability is a feature, which decides of the form durability of the
material being granulated. This friability mainly depends on the kind of clay and the water-
clay ratio, (at its constant content – on the water content in the material) [6]. Figure 10
presents the friability change in dependence of the moisture content. As can be seen, the
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dust obtains the maximum friability at moisture of app. 110, which decreases with the mois-
ture increase.

3� �������

The performed investigations of the strength properties of water-dust mixtures provide
information essential for the determination of the expected ranges of the granulated products
as well as for the selection of dust granulation parameters in the bowl granulator and their
after the process properties.

The obtained results allow to state, that the assumed methods of the assessment
of physical and mechanical properties of the tested dusts – analogous to the ones applied
in moulding sands investigations – can be applied for the preliminary determinations
of the range of moisturizing the after reclamation dusts containing water wettable compo-
nents.
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The study was performed within the ‘Dean’s Grant’ 2011 No.15.11.170.417
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