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Supplementary information
Example of determining the equations for modelling

Table S1 shows a simplified example of the oxide composition of the raw materials to illustrate the
calculation of the input equations for the dosing method by thermodynamic modelling. The example
considers co-processing 10 wt.% SFCC and the alumina modulus set to 1.6.

Oxides (%) SFCC CaCOs AP SiO; AP Fe.O3 AP
SiO; 55.00 1.00 100.00 0.00
Al203 44.00 1.00 0.00 1.00
Fe20s 1.00 0.00 0.00 98.00
CaO 0.00 56.00 0.00 1.00

CO; 0.00 42.00 0.00 0.00

Table S1. Oxide composition of the raw materials for the simplified example.
The determination of the fixed Fe2O3 AP content is shown in equation S1.
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The angular coefficients for the input equations are calculated as in equation S2.
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The linear coefficient for each oxide is calculated from Equation S3. Where Sfixed was the fixed
SFCC content for the system (10 wt.%), Cmax was the maximum CaCOz AP content in the raw meal
(100 - Sfixed — Ffixed = 87.19), Smin was the minimum content of SiO2> AP (0 wt.%), and Ffixed
was the content of Fe2O3 AP fixed in the system (2.81 wt.%).
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In this context, the linear equations applied as inputs in FactSage would be indicated below (S4 to
S8). The variable x (SiO2 AP content) would be configured in the software to go through values from
0 to 22.5% with a step of 0.5, covering 46 scenarios (raw meal compositions).

Y0,=6.37+0.99x (S4)
Y 11203=5.30-0.01x (S5)

YEe203=2.85 (S6)
Y 30 =48.85-0.56% (S7)
Y 00y =36.62-0.42x (S8)



Oxide composition of modelled systems

Table S2 details the oxide composition of the clinker raw meals dosed in this study.

Sample CaO SiO; Fe03 AlO3 MgO SOz P,Os Na,O ZnO KO NiO TiO; MnO CO,
S5 46.02 15.99 0.09 233 025 0.06 0.08 0.13 0.00 0.01 0.05 0.03 0.00 34.96
S7.5 4574 1530 0.11 344 025 0.06 0.09 0.13 0.00 0.02 0.07 0.05 0.00 34.74
S10 4546 14.60 0.14 455 025 0.06 0.10 0.13 0.00 0.02 0.10 0.06 0.01 34.53
S15 4461 13.71 020 6.77 024 005 0.12 014 0.00 0.03 0.14 0.09 0.01 33.89
S20 4405 1232 026 899 024 005 0.14 014 0.00 0.04 0.19 0.11 0.01 33.46
R5 46.00 1598 0.09 233 025 0.07 006 013 0.00 0.01 0.00 0.00 0.00 34.95
R75 4578 1532 0.14 347 025 0.07 005 013 0.00 0.01 0.00 0.00 0.00 34.78
R10 4544 1460 015 455 024 006 005 013 0.00 0.01 0.00 0.00 0.00 34.53
R15 4460 13.71 020 6.77 024 006 005 013 0.00 0.01 0.00 0.00 0.00 33.88
R20 4404 1232 026 899 024 006 005 013 0.00 0.01 0.00 0.00 0.00 33.46
S5F 4573 1512 145 233 025 0.07 0.08 0.12 0.00 0.01 0.05 0.03 0.01 34.74
S7.5F 4517 1423 217 344 024 0.07 0.09 0.13 0.00 0.02 0.07 0.04 0.01 34.32
S10F 4461 1335 288 455 024 0.07 010 0.13 0.00 0.02 0.10 0.06 0.01 33.89
S15F 43.49 11.60 430 6.76 024 0.07 012 0.13 0.00 0.03 0.14 0.09 0.01 33.03
S20F 42.06 10.36 573 898 023 0.07 014 0.13 0.01 0.04 019 011 0.02 31.94
R5F 4576 15.14 147 235 025 0.07 006 0.12 0.00 0.01 0.00 0.00 0.01 34.77
R7.5F 4522 1426 219 346 024 0.07 005 012 0.00 0.01 0.00 0.00 0.01 34.35
R10F 44.67 1339 291 458 0.24 0.07 005 012 0.00 0.01 0.00 0.00 0.01 33.94
R15F 4357 1165 435 6.81 023 0.08 005 012 0.00 0.01 0.00 0.00 0.01 33.10
R20F 4218 1042 580 9.05 0.23 0.08 0.05 0.12 0.00 0.01 0.00 0.00 0.01 32.04

Table S2. Oxide composition of the clinker raw meals optimised by the proposed dosing method.

Table S3 presents the oxide composition of clinker raw meals from previous studies simulated for
method validation.
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Table S3.

Oxide composition of clinker raw meals simulated for method validation.



