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CO, EMISSIONS IN CEMENT PRODUCTION

COZ from limestone calcination 250 kg/t clinker Source: Gartner, Ellis, Barcelo, Laurent. (2012).
CO, from fuel combustion ~300 kg/t clinker ¢ sustamability of cement and concrete

CO, emissions for clinker ~850 kg/t clinker
X
Average clinker content in cement 72.3% source: Cembureau report (2018)
CO, emissions for cement ~615 kg/t cement
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CALCIUM-SULFOALUMINATE CEMENT
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CALCIUM-SULFOALUMINATE CEMENT
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Hong, Seongwon & De Bruyn, Kyle & Bescher, Eric & Ramseyer, Chris & Kang,

Thomas. (2018). Porosimetric features of calcium sulfoaluminate and Portland
cement pastes: testing protocols and data analysis. Journal of Structural Integrity
and Maintenance. 3. 52-66.
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COMPARISON OF CO, EMISSIONS

PORTLAND CLINKER CSA CLINKER

CO, from limestone calcination ~550 kg/t ~370 kg/t Source: Gartner; Ellis, Barcelo, Laurent.

. (2012). The sustainability of cement and
CO, from fuel combustion ~300 kg/t ~240 kg/t concrete
CO, emissions for clinker ~850 kg/t ~610 kg/t

&
@ Si|ESian UniverSitv ? S Z)? ty::rssilesian University
of Technology of Tochaolods



CALCIUM-SULFOALUMINATE CEMENT

Characteristics: |
Input (weight %)
- Rapid setting time, 12 29% bauxite
- High early strength, RA% limestone
| 19.5% clay
- Low shrinkage,
- High densit
5 Y 6.6% bauxite
- Lower CO, emissions from clinker 67.3% limestone ® geology.com
. High cost 26.1% clay

Galan, Isabel & Elhoweris, Ammar & Hanein, Theodore & Bannerman, Marcus &
Glasser, Fredrik. (2017). Advances in clinkering technology of calcium sulfoaluminate
cement. Advances in Cement Research. 29. 1-13.
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The aim of the presented study was to
investigate chosen properties of mortars with

CSA blends with CEM 142,5R and limestone in
amount 10, 20, and 30% of binder mass.
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MATERIALS AND

METHODS
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MATERIALS

Cement type

Constituent [%]
LOI Si0, AlLO; Fe,0, CaO MgO SO, Na,0 K, O Na0
CSA 0.46 9.2 28.1 152 39.2 3.5 114 0.08 0.35 -
CEMI425RNA 2.8 20.55 4.67 28 6435 1.18 279 0.18 0.43 0.46
Limestone MW 42.7 1.4 0.4 0.5 53.2 1.5 0.02 - - -

eq

10, 20, 30%
CEM 1 42.5R NA

10, 20, 30%
LIMESTONE MW
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METHODS - EARLY SHRINKAGE

* Schleibinger Shrinkage Cone deltaEL,

* Early shrinkage measured from 5 min from
mixing the mortar,

* Measurement lasted 24 h,

* During the measurement, sample was kept in

a climatic chamber in 20°C and humidity of
60%
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METHODS — RHEOLOGICAL MEASUREMENT

* Schleibinger Viskomat NT,
* Measurement lasted 1.5 h,

* Measured were plastic viscosity and yield
stress after 5 min from mixing, and changes in
torque,

* During the measurement, sample was kept in
temperature of 20°C
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METHODS — RHEOLOGICAL MEASUREMENT
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METHODS — RHEOLOGICAL MEASUREMENT

Rheological parameters were obtained using simplified Bingham model:

70
60 |
E 50
M =g +hN E
— Z 40
g 30 |
=
— o 20 | === ===
Wi~ torque, - v 211,794k +/40,259]
N — rotational speed 10 220,983
g — shear resistance - yield stress t, 0
h — plastic flow resistance - plastic viscosity n,, . sl .1 o : L3
P Rotational speed, [1/s]
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MORTARS USED IN THE RESEARCH

LIMESTONE
ADDITION OR STANDARD
AMOUNT CEMI425RNA SAND [g]
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RESULTS
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SHRINKAGE
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SHRINKAGE
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RHEOLOGICAL MEASUREMENT

B VYield stress [Nmm] Plastic Viscosity [Nmms]
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RHEOLOGICAL MEASUREMENT
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RHEOLOGICAL MEASUREMENT
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RHEOLOGICAL MEASUREMENT
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RHEOLOGICAL MEASUREMENT
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CONCLUSIONS
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CONCLUSIONS

Substitution of 10-30% of CSA cement mass with CEM | 42.5R NA led to increase In yield stress
and torque, of mortars, and rapid loss of consistency. This effect may occur due to ‘flash setting’
of Portland cement In the presence of CSA cement. Similar effects were not observed Iin case of
limestone

Addition of 10% of limestone slightly decreased the torque and yield stress, what may be due to
the filler effect, which leads to limestone particles acting as a bearing for clinker and sand
particles. Addition of 20% and 30% of limestone led to a small increase.

CSA cements were characterized by significantly lower shrinkage than Portland cement CEM |
42.5R NA. Shrinkage of CSA cements with limestone are slightly higher than of CSA cement.
This might be due to the higher caplillary forces, due to the filler effect of imestone. In case of
CSA cement with 30% substitution with Portland cement, a further decrease In shrinkage was
observed. This might be due to the expansive forms of ettringite that may appear during hydration
of CSA cement in the presence of Portland clinker.
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