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Table S1. LCA characterization results.

Raw Material Production

Refractory Brick Production

Impact Category Unit SWSM-1 SWSM-2 Slnt.ered 'C.r ushl'ng-' Welghmg-!Satch Forming D]fy,l ng/ Packing
Spinel  Milling-Sieving Preparation Firing

Abiotic depletion (element) kg Sb eq. 534 x10° 530x10° 7.85x107 1.07 x 10 4.26 x 107 1.07 x10° 1.96 x107 1.04 x 107
Abiotic dep. (fossil fuels) M] 838x10° 7.98x10° 2.11x10% 7.35 x 102 2.94 x 10? 7.35x102  3.62x10° 1.23x10"
Global warming (GWP100a) kg COz2eq. 1.12x10°5  1.10x10%  2.47 x 10? 6.50 x 10t 2.60 x 10 6.50 x 10! 5.72x10° 8.89x103
Ozone layer depletion (ODP) kg CFC-11eq. 6.72x10"° 6.37x10° 1.86 x 10 2.74 x 10°¢ 1.09 x 10 2.74x10° 322x10° 4.92x1071
Human toxicity kg14-DBeq. 452x10" 3.75x10' 278 x10! 3.38 x 10° 1.35 x 100 3.38x100 1.56x10° 2.54x103
Fresh water aquatic ecotox. kg 1,4-DBeq. 1.03x10> 1.02x10> 2.49x10° 1.86 x 101 7.42 x 1072 1.86 x101 296 x10° 1.07 x 10™*
Marine aquatic ecotoxicity kg14-DBeq. 885x10* 852x10* 253 x10* 2.25 x 104 9.00 x 103 225 x10*  2.01x107 3.48 x 100
Terrestrial ecotoxicity kg14-DBeq. 7.55x101 726x107 1.95x10" 4.61 x 1072 1.85 x 102 461x102 839x102 7.65x10°
Photochem. oxidation form. kg C:Hieq.  1.71x107 214 x10" 4.48 x 1072 4.02 x 107 1.61 x107° 4.02x10° 281x10° 2.16x10°
Acidification kg SOzeq. 318 x10° 2.68x10° 1.39 x 100 8.61 x 1072 3.44 x 1072 8.61x102 3.95x10' 3.96 x 107
Eutrophication kg POs*eq. 524 x10"' 5.15x10" 1.60 x 10! 3.40 x 1072 1.36 x 102 3.40x102 3.30x 10" 5.61 x10°°
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Table S2. LCA normalization results.

Raw Material Production Refractory Brick Production

Weighing-Batch Drying/

Impact Category Total Sintered Crushing-

SWSM-1 - SWSM-2 Spinel  Milling-Sieving  Preparation Forming Firing Packing
Marine aquatic ecotoxicity ~ 1.74 x 107 758 x 107'° 7.30 x 1071 2.17x 107"  1.93x 107" 771 x 107" 1.93x 107" 1.72x107 299 x 107"
Acidification 1.67 x107° 1.13x 107" 951 x 107" 4.94 x 107! 3.06 x 10712 1.22x107"2  3.06x10"* 1.40x10° 1.40x10"
Global warming (GWP100a) 1.66 x 10° 2.24 x 107 218 x 1071° 4.92 x 107" 129 x 107" 5.17 x 10712 129 x 107" 1.14x 107 1.77x 1071
Abiotic dep. (fossil fuels)  7.68 x 1071 2.67 x 107'* 2.54 x 1071° 6.70 x 107" 234 x 10" 9.35x107"2  234x107" 1.25x107"° 391 x 107"
Fresh water aquatic ecotox. 4.07 x 107! 1.98 x 107* 1.98 x 1071° 4.81 x 1072  3.58 x 107" 1.43x10" 358 x 10" 5711072 2.07 x 107!
Photochemical oxidation =~ 3.84 x 107" 2.01 x 107!" 252 x 107" 528 x 1072 4.75x 107" 1.90x 107" 475x 10" 332x107'° 2.55x 107!
Human toxicity 216 %1071 584 %1072 4.84x107"> 358 x 10712  435x 10" 1.74 %107 435x 107" 2.01x 10710 3.27 x 107!
Eutrophication 1.22x1071% 397 x 107" 3.90x 107" 1.21 x 107" 257 %1071 1.03x 1072 257 x 107" 250 107" 4.25x 1076
Terrestrial ecotoxicity 3.85x 107" 1.56x 107" 1.50x 107! 4.02x 10>  9.50 x 107" 380x10"%  950x10" 1.73x 107> 1.58 x 107'¢
Ozone layer depletion (ODP) 2.11 x 1072 752 x 107" 7.13x 107" 2.08 x 10  3.07x 107" 1.23x10"  3.07x 10" 3.61x107"% 551 x107"®
Abiotic depletion 1.67 x 1077 6.30x10" 6.26 x 1074 9.26 x 10°"* 1.26 x 1074 5.03 x 10715 1.26 x 107 231 x 1075 1.22 x 1077
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Figure S1. Distribution of indicators based on processes.



