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Table S1. Laboratory desorption results of gold from the CBCS.

Eluant Desorption Gold concentration in the Gold content in Gold extracting
volume, cm? time, min eluate, mg dm- the eluate, mg degree, %
100 30 100.08 10.008 35.93
100 30 58.00 5.80 20.82
100 30 31.37 3.137 11.26
100 30 20.67 2.067 7.42
100 30 p14.80 1.480 5.31
100 30 11.67 1.167 4.19
100 30 8.18 0.818 2.94
100 30 5.01 0.501 1.79
100 30 3.95 0.395 1.42
100 30 4.80 0.480 1.72
100 30 4.17 0.417 1.497
100 30 4.56 0.456 1.64
100 30 2.86 0.286 1.03
100 30 2.01 0.201 0.72
100 30 1.65 0.165 0.59
100 30 1.20 0.120 0.43
100 30 0.98 0.098 0.35
100 30 0.91 0.091 0.33
100 30 0.84 0.084 0.30
100 30 0.82 0.082 0.29
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Table S2. The results of metal removal from the production solution by the CBCS in the pilot test.

Au Ag Cu Zn Fe As

D Vl 3
ay dm T R* G2 G Rf Gz Gb R* G2 G° R' G2 C»° Rf Gz Co® R

1 30 26 003 99 042 002 95 490 490 0 540 550 -2 7100 7315 -3 096 083 14
2 30 26 007 97 042 020 52 490 500 -2 540 567 -5 7100 7115 0 096 074 23
3 30 26 021 92 042 032 24 490 480 2 540 570 -6 71.00 7165 -1 096 0.68 29
4 30 26 045 83 042 030 29 490 500 -2 540 553 -2 7100 718 -1 096 076 21
5 21 26 073 72 042 040 5 490 500 -2 540 540 0 7100 7135 0 096 0.68 29
6 8 26 007 97 042 022 48 490 490 0 540 463 14 71.00 5650 20 096 0.62 35
7 9 26 013 95 042 026 38 490 480 2 540 593 -10 71.00 7035 1 096 0.73 24
8 15 26 014 95 042 026 38 490 480 2 540 560 -4 71.00 7150 -1 096 076 21
9 13 26 029 8 042 034 19 490 500 -2 540 547 -1 7100 7185 -1 096 075 22
10 12 26 041 84 042 039 7 490 490 0 540 547 -1 71.00 7200 -1 096 0.79 18
Total/average 198 90 39 0 -3 0 23

1V — the volume of the production solution passed through the sorption cascade. 2 Ci - the metal ions concentration in the solution before sorption, mg dm?=. 3 Cz — the
metal ions concentration in the solution after sorption, mg dm-. 4 R — metal removal, %.



Table S3. The dynamics of changes in the concentration of gold in the solutions after sorption for the day shift on each column during testing at the pilot unit.

Day shift Ci! Cixd 2 Rid® Cokd? Rid? Ckd? Rid?® Cokd? Rid? Cokd? Rid®  Realcd?
Ca1a Ria Ca221 Roa Ca3a R31 Casa Rsa Cas1 Rs541 Reale1

! 1.4 46 0.68 51 0.28 59 0.06 79 0.01 83 100
Ca12 Ri2 Ca22 Ro C232 Rs2 Co42 Ra2 Cos2 Rs2 Reatc2
2 1.77 32 0.99 44 0.41 59 0.12 71 0.04 67 98
3 C213 Ris Co23 Ros C233 Rss Caas Ras Cas3 Rs3 Reale3
2.1 19 1.82 13 1.43 21 0.92 36 0.51 45 80
1 Co14 Ri4 Ca24 Ro4 Cas4 R34 Co44 Ra4 Cosa Rs4 Realcs
2.24 14 1.92 14 1.54 20 1.07 31 0.64 40 75
C215 Ris C225 Ros C235 Rss Caas Ras Cas5 Rs-s Reales
> 2.19 16 1.96 11 1.64 16 1.23 25 0.86 30 67
6 C236 Rs.6 C246 Rus Ca25.6 Rs-6 Ca16 Ri6 - - Realc s
1.52 42 0.72 53 0.38 47 0.13 66 - - 95
. Ca37 R Coaz Raz Cos7 Rs7 Ca17 Riz Caoy Rz Reale 7
1.17 55 1.01 14 0.75 26 0.64 15 0.25 61 90
Ca4s Ras Cas8 Rss Ca1 Ris C228 R2s - - Reales
8 1.48 43 0.8 46 0.4 50 0.17 58 - - 93
9 2,6 Caa9 Rao Cas9 Rs9 Ca19 Rio Ca29 Roo Ca39 Rs9 Reatco
1.79 31 1.13 37 0.68 40 0.4 41 0.22 45 92
10 Ca410 Reo Cos0 Rso o100 Rio o200 Roo Cosz0 R0 Reaaicio

2.18 16 1.72 21 1.31 24 0.88 33 0.41 53 84
1 Ci1 — the gold ions concentration in the solution before sorption, mg dm=. 2 C2kd — the gold ions concentration in the solution after sorption on the column (k) for the day

shift (d), mg dm?. 3R kd — the gold removal degree by the sorbent on the column (k) for the day shift (d), %. 4 Reaica— the calculated gold removal degree in the cascade for
the day shift (d).




Table S4. The metals content on the surface of the CBCS after sorption and desorption during testing at the pilot unit.

Aul, Au?, Ag?!, Ag? Cul!, Cu? Fel, Fe?, Zn! Zn? As], As?, Au+ A-g Au proportion Au extracting
Column § § . . o o o o o o o o proportion . o

gt gt gt gt Yo Yo Yo Yo Yo Yo Yo Yo after sorption, % after sorption, % degree, %

1 2776.2 283.2 133.2  289.9 - - - - - - - - - - 90

2 2690 251 137.1 72 - - - - - - - - - - 91

3 2700 183 135.1 83 - - - - - - - - - - 93

4 2883.4 767.5 168.3 1125 0.096 0.09 0.069 0.086 0.005 0.009 0.001 <0.001 99.99 94.48 73

5 2358.4 446.7  208.3 115 0.098 0.115 0.081 0.144 0.005 0.009 0.001 <0.001 99.99 91.88 81

13 23243 13258 116.7 130 0.136 0.115 0.07 0.096 0.017 0.009 0.001 <0.001 99.99 95.21 43

23 2370 1294 1143 1268 0.13 0.117 0.072 0.094 0.007 0.01 0.001 <0.001 99.99 95.39 45

33 22733  1198.3 140 725 0141 0.087 0.098 0.111 0.009 0.008 0.001 <0.001 99.99 94.19 47

! The metal ions content after sorption. 2 The metal ions content after desorption. * After reuse.



