Circular economy: adding value to a pulp-mill’s residue
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Objectives
Evaluate the use of Dregs and Grits (residue) in the formulation of Portland Cement.
Two different approach were followed:
1) Incorporate the residue as a filler, in the final step of portland cement production. The amount of filler is regulated and depends
on the type of Portland cement to be produced.
2) Blend the residue with limestone to produce clinker, the base material for all portland cement formulations. The amount of
residue that can be mixed is not regulated.

Materials and Methods
• The residue was dried, ground and characterized in terms of chemical
composition.
• Then, it was mixed with Portland cement (without filler) in 4 different
concentrations: 1.0, 2.5, 5.0 and 10.0% (m/m). Test proves were prepared
according to UNIT-ISO 679:2009, and their compressive strength were measured.
• Furthermore, the residue was washed to reduce Na content as the first step. Na
content was reduced in 70%, 80% and 99%. Test proves were prepared mixing the
washed residue with Portland Cement at 5%. The compressive strength were
measured.

Figure 1: Dried residue.

Figure 2: Test proves preparation and conservation.

Results and Discussions
Trials with washed residue

Trials with unwashed residue

Table 2: Sodium content in samples prepared
with washed residue at 5%.
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Figure 3: Compression resistance of samples
with different unwashed residue content.

Clinker production

Figure 5: Laboratory kiln
for clinker production.

Reference
Unwashed
Washed 1:5
Washed 1:10
Washed 1:20

Content (%
Na2O)
6.8
23.9
12.4
11.9
10.5

52
50
48

Resistance (MPa)

Table 1: Residue Composition
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Figure 4: Compression resistance of samples
with 5% of residue washed in different
conditions.

To mix the residue before clinker production, a laboratory rotatory kiln was
installed and tested for the production of Portland Cement CPN-40.
Residues with different Na content were mixed with the limestone in different
concentration, clinker and then portland cement were produced.
Characterization of the cements obtained is in progress .

Conclusions
Dregs and grits have a pozzolanic effect in Portland Cement production when are used at low concentration. However, sodium
content in dregs and grits is a critical issue to use these residues in Portland Cement production. To increase the percentage that
could be added to cement as a filler, this residue must be washed to reduce Na content. Sodium content in the washed residue
depends on the type of cement to be produced.
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