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Table S1 Concentration of PGM in pretreated SAC

SAC Batch I for P. fluorescens and

SAC Batch II for C. violaceum

Metal B. megaterium (mg/kg) (mg/kg)
Pt 1908 1112
Pd 1451 743
Rh 535 184




Table S2 The mass-based calculations

Mass-based
Calculations

Equation

Initial mass
of glycine

Mass of
SAC used

Initial mass
of PGM in
the SAC

Initial mass
of free CN
ion

Mass of
metal-
cyanide
complex
produced

Mass of metal - cyanide (g) = No. of mol of metal — cyanide (mol) x Molar mass of metal - cyanide (il)

Concentration of glycine 5 g/L

Initial mass of glycine = Concentration of glycine x Volume of solution

=05¢g

g 100 mL
X — =
1000 mL/L

Initial mass of glycine = S(E

Mass of SAC sample = Pulp density of SAC x Volume of solution

Mass of PGM (g)
Mass of SAC (g)

Mass of PGM = x Mass of SAC sample (g)

m
Mass of free CN ion = Conc. of free CN ion (Tg) x 10~ 3(£) x Volume of solution (L)
mg
% Recovery

Mass of metal recovered (g) =
100 %

x Initial mass of PGM in the SAC (g)

Mass of metal recovered (g)

No. of moles of metal recovered (mol) =

Molar mass of metal(i)
mol

No. of moles of metal - cyanide (mol)
Stoichiometric coeffi. of metal - cyanide

= No. of moles of metal (mol) x — -
Stoichiometric coeffi. of metal

mo




Table S3 Green chemistry metrics for metal limiting reactions for P. fluorescens and B.
megaterium at pulp density 0.5 % w/v

Limiting reagent (Metal)

P. fluorescens (0.5 % w/v)

B. megaterium (0.5 % w/v)

Pt Pd Rh Overall Pt Pd Rh Overall
Per;‘f;?ge Y 44.00 | 54.00 | 96.00 58.19 40.00 | 51.00 | 94.00 55.03
Effective Mass YE 341 | 411 | 342 10.93 3.0 | 388 | 334 1032
Yield
Percentage Cla 44.00 | 54.00 | 96.00 58.19 40.00 | 51.00 | 94.00 55.03
Conversion Clb 44.00 | 54.00 | 96.00 58.19 40.00 | 51.00 | 94.00 55.03
S1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Selectivity
S2 0.35 0.80 0.43 0.33 0.79 0.45
AE1 89.79 | 86.07 | 83.55 85.80 89.79 | 86.07 | 83.55 85.80
Atom AE2 100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00 | 100.00 | 100.00
Economy
AE2 (glycine) | 60.40 | 51.72 | 46.84 51.17 60.40 | 51.72 | 46.84 51.17
Atom AU 89.79 | 86.07 | 83.55 86.37 89.79 | 86.07 | 83.55 86.30
Utilization
Stoichiometric SF 134 | 148 | 158 178 127 | 139 | 147 1.63
Factor
Maximum
RME (Kernel's | Kernel's RME | 44.00 | 54.00 | 96.00 58.19 40.00 | 51.00 | 94.00 55.03
RME)
Curzon's 3292 | 3650 | 60.64 40.13 3143 | 3674 | 63.86 40.24
RME 1
Curzon's RME Curzon's
RME 2 3292 | 36.50 | 60.64 32.63 3143 | 36.74 | 63.86 33.68
Simple E- SEF 0.53 0.59
Factor
Simple E-
Factor sEF
(account for (pretreatment) 9.68 10.28
pretreatment)
Complex E- cEF 22270 235.84
Factor
Complex E-
Factor cEF
(account for (pretreatment) 231.85 245.53
pretreatment)
Carbon CEl 2236 | 27.44 | 4878 31.16 2243 | 2859 | 52.70 32.67
Efficiency CE2 0.13 0.22 0.22 0.58 0.12 0.21 0.22 0.55
Mass Intensity MI 3.04 2.74 1.65 2.49 3.18 2.72 1.57 2.49
Mass Intensity MI
(account for (pretreatment) 11.64 12.18
pretreatment) p
Process Mass PMI1 1.53 1.59
Intensity PMI2 48414.66 51271.49
Process Mass
. PMI1
Intensity (pretreatment) 10.68 1.28




(account for PMI2
pretreatment) | (pretreatment) 48423.81 51281.18
Mass MP1 0.40 0.40
productivity MP2 0.65 0.63
Mass v 0.09 0.08
productivity (pretreatment)
(account for
pretreatment) MP2
(pretreatment) 0.09 0.09
Solvent
in?er‘i:ir;y SI 48412.17 51269.00
Solvent
intensity SI
(account for | (pretreatment) 48421.32 51278.69

pretreatment)




Table S4 Green chemistry metrics for metal limiting reactions for C. violaceum at pulp
densities 0.5 % w/v, 1 % w/v and 2 % w/v

Limiting reagent (Metal)

C. violaceum (0.5 % w/v) C. violaceum (1 % w/v) C. violaceum (2 % w/v)
Pt | Pd | Rh | Overall | Pt Pd | Rh | Overall | Pt Pd | Rh | Overall
Peﬁfﬁ?ge Y 69.00 | 74.00 | 99.00 | 75.11 | 62.00 | 69.00 | 96.00 | 69.57 | 42.00 | 49.00 | 84.00 | 50.56
Effe‘;“ive T dMaSS YE 220 | 203 | 086 | 509 | 197 | 190 | 083 | 470 | 134 | 135 | 073 | 341
Percentage Cla | 69.00 | 74.00 | 99.00 | 75.11 | 62.00 | 69.00 | 96.00 | 69.57 | 42.00 | 49.00 | 84.00 | 50.56
Conversion Cib | 69.00 | 74.00 | 99.00 | 75.11 | 62.00 | 69.00 | 96.00 | 69.57 | 42.00 | 49.00 | 84.00 | 50.56
. S1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Selectivity
2 057 | 091 | 0.19 054 | 092 | 020 049 | 0.88 | 026
AEl | 89.79 | 86.07 | 83.55 | 85.80 | 89.79 | 86.07 | 83.55 | 85.80 | 89.79 | 86.07 | 83.55 | 85.80
100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0
Atom Economy | AE2 0 0 0 100.00 | 0 0 10000 | 0 0 100.00
AE2 1 040 | 5172 | 4684 | 51.17 | 60.40 | 51.72 | 46.84 | 51.17 | 60.40 | 5172 | 46.84 | 51.17
(glycine)
Atom AU | 89.79 | 86.07 | 83.55 | 87.19 | 89.79 | 86.07 | 83.55 | 87.12 | 89.79 | 86.07 | 83.55 | 86.92
Utilization
Sto‘CFl:C"tglremc SF 304 | 391 | 454 | 547 | 185 | 221 | 247 | 286 | 125 | 136 | 143 | 155
Maximum Kermnel's
RME (Kernel's 69.00 | 74.00 | 99.00 | 75.11 | 62.00 | 69.00 | 96.00 | 69.57 | 42.00 | 49.00 | 84.00 | 50.56
RME
RME)
Cl{ll\r/fgnls 2268 | 18.94 | 21.82 | 20.89 |[33.56 | 31.27 | 38.91 | 3339 |33.61 | 36.15 | 58.64 | 38.13
Curzon's RME Curzon'
1{11\/?13 2S 2268 | 1894 | 21.82 | 13.72 | 33.56 | 31.27 | 38.91 | 2436 | 33.61 | 36.15 | 58.64 | 32.68
Simple E- SEF 0.39 0.35 0.63
Factor
Fai Stlr?lzelle . nt SEF
o for"""“ (pretreat 20.05 21.63 29.96
pretreatment) ment)
Complex E- cEF 308.39 361.54 506.56
Factor
Facworraceount | CEF
for (pretreat 328.05 382.82 535.89
pretreatment) ment)
Carbon CE1 | 10.04 | 1077 | 1441 | 11.13 | 18.04 | 20.08 | 27.94 | 20.70 | 24.45 | 28.52 | 48.89 | 30.56
Efficiency CE2 0.12 | 0.16 | 0.08 0.35 021 | 029 | 0.15 0.66 0.29 | 0.41 | 027 0.97
Mass Intensity MI 441 | 528 | 458 | 479 | 298 | 320 | 257 | 300 | 298 | 277 | 171 | 2.62
Mass Intensity MI
(account for (pretreat 24.45 24.27 31.95
pretreatment) ment)
Process Mass | 7;;13391 3;73353 2;.36834
Intensi . . .
v PMI2 22 14 13
Process Mass PMI1
Intensity (pretreat 21.05 22.63 30.96
(account for ment)




PMI2

pretreatment) (pretreat 73450. 39754, 27413,
88 42 46
ment)
Mass MP1 0.21 0.33 0.38
productivity MP2 0.72 0.74 0.61
MP1
Mass (pretreat 0.04 0.04 0.03
productivity ment)
(account for MP2
pretreatment) (pretreat 0.05 0.04 0.03
ment)
Solvent SI 73426. 39730. 27381.
intensity 43 14 51
Solvent S
intensity 73446. 39751. 27410.
(account for | (Pretreat 09 42 84
ment)

pretreatment)




Table S5 Green chemistry metrics for cyanide limiting reactions for P. fluorescens at pulp
density 1 %w/v, B. megaterium at pulp density 1 % w/v, and C. violaceum at pulp densities 4

% w/v

Limiting Reagent (Cyanide)

P. fluorescens (1 % w/v) B. megaterium (1 % w/v) C. violaceum (4 % w/v)
Pt | Pd | Rh va”'l Pt | Pd | Rh va“‘l Pt | Pd | Rh va“‘l
Percentage Y1 12.09 | 19.58 | 23.04 | 54.70 | 12.28 | 20.13 | 24.02 | 56.44 | 12.94 | 18.03 | 12.57 | 43.53
Yield Y2 38.61 | 4471 | 92.47 | 54.70 | 39.24 | 45.97 | 96.43 | 56.44 | 34.92 | 39.58 | 72.18 | 43.53
Effective YE 294 | 335 | 324 | 952 | 271 | 312 | 3.06 | 889 | 096 | 093 | 054 | 243
Mass Yield
Cla | 38.61 | 44.71 | 92.47 | 5470 |39.24 | 4597 | 96.43 | 56.44 | 34.92 | 39.58 | 72.18 | 43.53
Percentage Clb | 38.61 | 44.71 | 92.47 | 54.70 |39.24 | 45.97 | 96.43 | 56.44 | 34.92 | 39.58 | 72.18 | 43.53
Conversion
C2 94.72 95.03 97.82
o S1 0.13 | 021 | 024 | 058 | 013 | 021 | 025 | 059 | 0.13 | 0.18 | 0.13 | 0.45
Selectivity
S2 035 | 0.71 | 0.49 034 | 0.71 | 0.49 0.49 | 0.85 | 0.27
AE1 | 89.79 | 86.07 | 83.55 | 85.80 | 89.79 | 86.07 | 83.55 | 85.80 | 89.79 | 86.07 | 83.55 | 85.80
100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0
Atom AE2 0 o o 100.00 | ) 0 0 100.00 | 0 0 0 100.00
Economy AE2
(Glycin | 60.40 | 51.72 | 46.84 | 51.17 | 60.40 | 51.72 | 46.84 | 51.17 | 60.40 | 51.72 | 46.84 | 51.17
€)
Atom AU | 89.79 | 86.07 | 83.55 | 86.29 | 89.79 | 86.07 | 83.55 | 86.26 | 89.79 | 86.07 | 83.55 | 86.91
Utilization
Stoichiometric SF 1.01 | 101 | 101 | 101 | 1.08 | 1.06 | 1.05 | 1.07 | 1.11 | 1.08 | 1.06 | 1.09
Factor
Maximum
RME Kemel's | 30 c1 | 4471 | 9247 | 5470 | 3924 | 4597 | 9643 | s6.44 |34.92 | 3958 | 72.18 | 4353
(Kernel's RME
RME)
Curzon'
SRME | 3821 | 4435 | 91.88 | 50.76 | 36.37 | 43.32 | 91.99 | 49.45 | 31.55 | 36.55 | 67.75 | 38.04
Curzon's RME ! ;
Curzon
SRME | 38.21 | 4435 | 91.89 | 5422 |36.37|43.32|92.04 | 5294 |31.55] 3655 67.80 | 39.87
2
Simple E- SEF 0.61 0.69 1.05
Factor
S‘;nplterE' SEF
acto (pretreat 11.11 11.94 42.29
(account for
ment)
pretreatment)
Complex E- cEF 261.05 279.80 731.41
Factor
ot |
(pretreat 271.55 291.05 772.65
(account for
ment)
pretreatment)
CE | 3861|4471 9247 | 5470 | 39.24 | 45.97 | 96.43 | 56.44 |34.92|39.58 | 72.18 | 43.53
Carbon CE
Efficiency | (glycine | 0.22 | 0.36 | 0.43 1.01 021 | 034 | 040 | 094 | 041 | 0.57 | 0.40 1.38
Mass Intensity | MI 262 | 225 | 1.09 | 197 | 275 | 231 | 1.09 | 202 | 317 | 274 | 148 | 2.63




Mass Intensity

MI

(account for | (pretreat 12.47 13.28 43.86
pretreatment) ment)
Process Mass — 2;.76713 2;'76697 1 320550
Intensity PMI2 06 o 40
PMI1
Process Mass | (pretreat 12.11 12.94 43.29
Intensity ment)
(account for PMI2
pretreatment) | (pretreat 27783. 29778. 19291,
88 60
ment) 56
Mass MP1 0.51 0.49 0.38
productivity MP2 0.62 0.59 0.49
MP1
Mass (pretreat 0.08 0.08 0.02
productivity ment)
(account for MP2
pretreatment) | (pretreat 0.08 0.08 0.02
ment)
Solvent S 27771. 29765. 19247.
intensity 09 60 70
Solvent S
intensity 27781. 29776. 19289.
(account for (pretreat 59 85 00
ment)

pretreatment)




Table S6 Green chemistry metrics for cyanide limiting reactions (Rh99) for P. fluorescens
and B. megaterium at pulp density 2 % w/v

Limiting Reagent (Cyanide) (Rh99)

P. fluorescens (2 % wiv)

B. megaterium (2 % w/v)

Pt Pd Rh Overall Pt Pd Rh Overall
b Vield Y1 19.08 | 32.04 | 42.02 93.14 19.65 | 3142 | 43.02 94.09
ercentage Yie
& Y2 79.55 | 95.45 | 99.00 | 93.14 83.38 | 9529 | 99.00 94.09
. YE 232 | 274 | 205 | 801 217 | 243 | 274 7.34
Yield
Cla 79.55 | 95.45 | 99.00 | 93.14 83.38 | 9529 | 99.00 94.09
Percentage Clb 79.55 | 9545 | 99.00 | 93.14 | 83.38 | 9529 | 99.00 94.09
Conversion
C2 95.41 96.31
Selectivit S1 020 | 034 | 044 0.98 0.20 0.33 0.45 0.98
clectivi
Y S2 032 | 0.68 | 0.5 0.33 0.65 0.56
AE1 89.79 | 86.07 | 83.55 85.80 89.79 | 86.07 | 83.55 85.80
Atom Economy AE2 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
AE2 6040 | 5172 | 4684 | 5117 | 6040 | 5172 | 4684 | 5117
(Glycine)
Atom Utilization AU 89.79 | 86.07 | 83.55 86.14 89.79 | 86.07 | 83.55 86.15
Stoichiometric SF 208 | 1.83 | 1.08 1.66 229 | 200 | 1.11 178
Factor
Maximum RME ,
(Kemel's RME) Kernel's RME | 79.55 | 9545 | 99.00 | 93.14 83.38 | 9529 | 99.00 94.09
Curzon's 3830 | 52.06 | 91.95 | 5513 | 3641 | 47.68 | 88.90 51.92
, RME 1
Curzon's RME Curzon's
RME 2 38.30 | 52.06 | 91.95 56.20 36.41 | 47.68 | 88.90 52.72
Simple E-Factor sEF 0.80 0.91
Simple E-Factor EF
(account for (pr trs atment) 13.28 14.54
pretreatment) pretreatme
Complex E- CEF 313.62 34235
Factor
Complex E- EF
Factor (account (pretreatment) 326.10 355.97
for pretreatment) P
Carbon CE 79.55 | 95.45 | 99.00 | 93.14 83.38 | 9529 | 99.00 94.09
Efficiency CE (glycine) | 035 | 059 | 0.78 1.72 033 | 0.53 0.72 1.57
Mass Intensity MI 274 | 2.08 | 0.84 1.81 2.88 227 0.86 1.93
Mass Intensity MI
(account for (pretreatment) 14.29 15.55
pretreatment) P
Intensity PMI2 16507.98 18020.30
Process Mass
, PMI1
Intensity (pretreatment) 14.28 15.54
(account for
pretreatment)
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PMI2

(pretreatment) 16520.46 18033.90
Mass MP1 0.55 0.52
productivity MP2 0.55 0.52
Mass MP1
productivity (pretreatment) 0.07 0.06
(account for
pretreatment) MP2
(pretreatment) 0.07 0.06
Solvent intensity SI 16506.17 18018.40
Solvent intensity S
(account for 16518.65 18032.00
(pretreatment)

pretreatment)
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Table S7 Correlation between green chemistry metrics for metal limiting reactions

Pulp density Product Metal limiting reactions
and bacteria
P. fluorescens Individual Y=Cla= | S1>S2 | Curzon’sRMEl1= | AEI< sEF < CE1> | PMIl < MPI <
(0.5 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
P. fluorescens Overall Y=Cla= Curzon’s RME1 > | AEl < sEF < CEl1> | PMIl < | MPI<
(0.5 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
B. Individual Y=Cla= | S1>8S2 | Curzon’sRMEl = | AEl< sEF < CEl1> | PMIl < | MPI<
megaterium Clb= Curzon’s RME2 AE2 cEF CE2 MI< MP2
(0.5 % w/v) Kernel’s PMI2
RME
B. Overall Y=Cla= Curzon’s RME1 > | AEl < SsEF < CEl1> | PMII < MPI <
megaterium Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
(0.5 % w/iv) Kernel’s PMI2
RME
C. violaceum Individual Y=Cla= | S1>S2 | Curzon’sRMEl1= | AEI< sEF < CE1> | PMIl < MPI <
(0.5 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
C. violaceum Overall Y=Cla= Curzon’s RME1 > | AEl < sEF < CEl1> | PMIl < | MPI<
(0.5 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
C. violaceum Individual Y=Cla= | S1>82 | Curzon’sRMEl = | AEl< sEF < CEl1> | PMIl < | MPI<
(1 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
C. violaceum Overall Y=Cla= Curzon’s RME1 > | AEl< sEF < CEl1> | PMIl < MPI <
(1 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
C. violaceum Individual Y=Cla= | S1>8S2 | Curzon’sRMEl1= | AEI< sEF < CEl1> | PMIl < MPI <
(2 % wiv) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
C. violaceum Overall Y=Cla= Curzon’s RME1 > | AEl < sEF < CEl1> | PMIl < | MPI<
(2 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME
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Table S8 Correlation between green chemistry metrics for cyanide limiting reactions

Pulp density Product Cyanide limiting reactions
and bacteria
P. fluorescens Individual Y2=Cla= | S1<S2 | Curzon’s RMEl = | AEl< sEF < CE1> | PMIl < MPI <
(1 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME = CE
P. fluorescens Overall Y2=Cla= Curzon’s RMEl < | AEl < sEF < CEl1> | PMIl < | MPI<
(1 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME = CE
B. Individual Y2=Cla=| S1<8S2 | Curzon’sRMEl= | AEl< sEF < CEl1> | PMIl < | MPI<
megaterium (1 Clb= Curzon’s RME2 AE2 cEF CE2 MI< MP2
% w/v) Kernel’s PMI2
RME = CE
B. Overall Y2=Cla= Curzon’s RME1 < AEl < SsEF < CEl > PMI1 < MPI <
megaterium (1 Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
% w/v) Kernel’s PMI2
RME = CE
C. violaceum Individual Y2=Cla=| S1<S2 | Curzon’s RMEl = | AEl< sEF < CEl1> | PMIl < MPI <
(4 % wiv) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME = CE
C. violaceum Overall Y2=Cla= Curzon’s RMEl < | AEl < sEF < CEl1> | PMIl < | MPI<
(4 % w/v) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME = CE
P. fluorescens Individual Y2=Cla=| S1<82 | Curzon’sRMEl = | AEl< sEF < CEl1> | PMIl < | MPI<
(2 % wiv) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME = CE
P. fluorescens Overall Y2=Cla= Curzon’s RME1 < | AEl < SsEF < CEl> | PMII < MPI <
(2 % wiv) Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
Kernel’s PMI2
RME = CE
B. Individual Y2=Cla=| S1<S2 | Curzon’s RMEl = | AEl< sEF < CE1> | PMIl < MPI <
megaterium (2 Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
% w/v) Kernel’s PMI2
RME = CE
B. Overall Y2=Cla= Curzon’s RMEIl < | AEl< sEF < CEl> | PMIl< MPI <
megaterium (2 Clb= Curzon’s RME2 AE2 cEF CE2 MI < MP2
% w/v) Kernel’s PMI2
RME = CE
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Detailed explanation on the cyanide split in:

The steps regarding the splitting of cyanide are explained using the results of P. fluorescens at
1 % w/v pulp density. Once the limiting reagent is determined, the percentage difference
between the initial number of moles of free cyanide present in the system and the theoretical
number of moles of cyanide required for the complete reaction of Pt, Pd and Rh was calculated.
The percentage difference was found to be -1.59 %, implying that the amount of cyanide split
between the PGM should give a percentage yield which is slightly higher than the percentage
recovery of each metal. Hence, to obtain the number of moles of cyanide available for each
metal, the theoretical number of moles of cyanide required for the complete reaction of each
metal was reduced proportionately by the percentage difference. This approach was used for
all metal-limiting reactions and when the percentage difference was less than -15 % for
cyanide-limiting reactions.

However, the method was modified for cyanide-limiting reactions with large percentage
differences namely, P. fluorescens at 2 % w/v pulp density and B. megaterium 2 % w/v pulp
density. If the aforementioned method of splitting was used for these two experiments, the
percentage yield of Rh would be 100 % (Table 3, Part 1). A percentage yield of 100 % was
obtained because the number of moles of cyanide allocated to Rh was not sufficient. Since
having a percentage yield equal to 100 % is not realistic from a practical perspective, an
alternative method was conducted which is shown in Table 3, Part 2. The percentage yield of
Rh was assumed to be 99 % (named “Rh99”) as Rh has the highest percentage recovery among
the three bacteria. Emphasis was also given to Rh because Rh requires 6 moles of cyanide to
react with one mole of Rh while Pt and Pd each only require 4 moles of cyanide for one mole
of the metal. After determining the number of moles of cyanide allocated to Rh using the
percentage yield equation, the number of moles of free cyanide left was calculated. To split the
cyanide to Pt and Pd, E1 and E2 were used as shown in Table 3, Part 1.
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