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Figure S1. Particle size distributions for the Sn, Mn and Bi,O3 powders

S2. X-ray Diffraction diffractograms
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Figure S2. XRD diffractograms of Sn, Mn and Bi,O3; powders.
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The burn residue slags were milled into fine powders using a tungsten carbide mill. The

samples for XRD were prepared according to the standardized Panalytical backloading system,
which provides nearly random distribution of the particles. The samples were analyzed using a
PANalytical X Pert Pro powder diffractometer in 6—6 configuration with an X’Celerator detector
and variable divergence- and fixed receiving slits with Fe filtered Co-Ka radiation (A=1.789A).
The mineralogy was determined by selecting the bestfitting pattern from the ICSD database
compared to the measured diffraction pattern, using X Pert Highscore plus software. The relative

phase amounts (weight% of crystalline portion) were estimated using the Rietveld method (X’ Pert

Highscore plus software). The recorded XRD diffractograms, for the samples listed in Table

S1A, are presented below. The estimated phase amounts are listed in Table S1B
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Table S1A. Details of reagents in the glass tubes before combustion

Code in Paper Sample Code Component (amounts in wt-%)
A3 Sample 1 27.7Sn/72.4B1,05

A4 Sample 2 30.0Sn/70.0 Bi,0;

A5 Sample 3 40.0Sn/60.0 Bi,04

A6 Sample 4 50.0Sn/50.0 Bi,03

A9 Sample 5 22.5Sn/11.3Mn/66.2B1,05
Al Sample 6 15.0Sn/22.5Mn/62.5Bi,0;
B4 Sample 7 7.5Sn/33.8Mn/58.7B1,04
All Sample 8 31.25n/5.8Mn/63.0Bi1,0;
B3 Sample 9 10.0Sn/40.5Mn/49.5B1,0;
B6 Sample 10 8.1Sn/42.4Mn/49.5B1,0;
Al10 Sample 11 27.0Sn/10.0Mn/63.0Bi,0;
A8 Sample 12 20.7Sn/11.3Mn/68.0Bi1,0;
A2 Sample 13 13.8Sn/22.5Mn/63.7Bi,04
BS5 Sample 14 6.9Sn/33.8Mn/59.3Bi,0;
A7 Sample 15 27.0Sn/4.5Mn/68.5B1,0;
B1 Sample 16 3.0Sn/40.5Mn/56.5B1,04

B2 Sample 17 2.8Sn/40.5Mn/56.7Bi,04




Sample 18
Sample 19
Sample 20
Sample 21
Sample 22
Sample 23

17.0Sn/27.0Mn/56.0B1,04
23.0Sn/23.0Mn/54.0B1,0;
27.0Sn/17.0Mn/56.0B1,0;
15.0Sn/35.0Mn/50.0B1,0;
20.0Sn/30.0Mn/50.0B1,0;
30.0Sn/20.0Mn/50.0B1,04
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Table S1B. Quantitative XRD analysis of the residues obtained after combustion in glass tubes

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
i 68. 63. 59. 56. 565 567 560 540 560 500 500 50.
Bi,O5 724 700 600 500 662 625 587 630 495 495 63.0 o . 5 .
11.  22. 33, 45 405 405 270 230 17.0 350 300 200
Mn 113 225 338 58 405 424 10.0
3 5 8
20, 13. 69 27. 30 30 170 230 270 150 200 30.0
Sn 277 300 400 500 225 150 75 312 100 81 270 , 6 o
Products
Bi 339 367 434 439 307 515 389 462 376 319 569 52. 46. 33. 45 291 419 372 375 330 382 369 37.8
|
0 1 3 8
20 410 476 413 467 11 21 34 47. 12 532 449 521 466 350 465 397 193
MnO
6 6
451 465 485 298 16.6 35.1 79 12, 10 33, 12 20.2
Sn02
5 8
2MnO-SnO 46.9 246 28. 49 10. 18.5
5 0
2
Bi,0;2SnO 10 21 32 00 18.2 2.2
2
MnBi 0.9 1.7 23 18
MnsSh 12.6 19.3 185 12. 115 133 130 0.8
0
MnSh, 27 241 13 62 12
Unreacted reagents
Bi,O, 200 146 19 00 09 75 56 14 71 15
Sn 00 00 30 264 0.5 94 16 11 13 0.7 03 10 1.1
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Figure S3. XRD diffractograms of residues obtained after combustion in the glass tubes.
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S3. Mixture model details

The mixture model used for correlating the burning rate (mm-s=") in the glass tubes was:
u=alb
3 2 2
a=a,,w, +3a,,,w,w, +3a,;w;w;, +
3 2 2
Ay Wy + 381, MWy + 305wy W, +
3 2 2
Q33 Wy + 30,5 W W5 + 30w, W5 +6a,,w W, Wy
2 2 2
b=b,,w; +by,wy +byw; +2a,ww, +2a,;,Ww; +2a,,,w,w,
Where the w; are the mass fractions corresponding to /=1: Bi,O3; /= 2: Mn, and /=3:
Sn.

The constants were determined by least squares regression and their values are listed

in Table S2. The correlation coefficient was 0.974.

Table S2. Mixture model coefficients
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-0.849 1.099 -1.069 -0.060 -2.737 6.485 13.685 -7.616 23.900 -1.558

0.0000 0.1076 1.0000 0.0001 0.0000 0.2692
0 5 0 0 4 9




