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Table S1. Production scenarios used for process design.

Production scenario Media composition

Control Mineral/elemental nutrients
Scenario | 5 g/L FSBC + organic N
Scenario Il 5 g/L PLBC + organic N
Scenario Il 75% ADE + 10 g/L FSBC
Scenario IV 75% ADE + 10 g/L FSBC + 12.5% organic N
Scenario V 75% ADE only

Table S2. Average glucose utilization per MT of 2,3-BD produced.

Control Scenario | Scenario 11 Scenario 11 Scenario IV Scenario V
Total G'E‘I\C/I"Tsfy‘;)o”sumed 124,727 107,443 107,443 118,555 112,301 148,655
Total 2,3-BD produced (MT/yr) 41,000 41,000 41,000 41,000 41,000 41,000
Yield ('\SIE Czc;fé)BD MT 0.33 0.38 0.38 035 0.37 0.28
Glucose “t,'\'/ﬁa;'%”é'\g; glucose/ 59 263 263 286 270 357

Table S3. Production costs of different 2,3-BD production scenarios.

Cost without Cost with
_ ~ Conc. of 2,3- BD after distillation distillation Distillation Cost
Production scenario fermentation Fold | Fold | in b
(/L) $/L S $/L o ($/L)
in cost cost
Control 325 5.96 - 8.38 - 242
Scenario | 38.7 291 2.05 414 2.03 1.23
Scenario 1l 41.9 2.63 2.27 3.73 2.24 111
Scenario Il 224 2.70 221 4.63 181 1.94
Scenario 1V 37.1 3.26 1.83 498 1.68 1.73
Scenario V 16.7 342 1.74 5.95 141 2.53

aFold decrease in production cost of 2,3-BD relative to the control.
PDifference between the production costs of 2,3-BD with and without distillation.

Table S4. Production cost parameters for 2,3-BD fermentation without distillation.

Percentage of total operating cost  Control Scenario | Scenario 1l Scenario Il Scenario IV Scenario V

Raw Materials (%) 56.6 67.2 67.2 717 58.6 70.8
Labor-dependent (%) 04 0.8 0.8 0.8 0.7 0.7
Facility-dependent (%) 319 233 22.8 20.8 30.2 21.3
Laboratory/QC/QA (%) 0.1 0.1 0.1 0.1 0.1 0.1
Utilities (%) 11.1 8.6 9.0 6.5 10.4 7.1

Total operating cost (%) 100.0 100.0 100.0 100.0 100.0 100.0

Total operating cost (x10°$) 2417.6 122.9 113.7 112.9 134.2 143.2
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Table S5. Production cost parameters for 2,3-BD fermentation with distillation.

Percentage of total operating cost  Control Scenario | Scenario Il Scenario Ill  Scenario IV  Scenario V

Raw Materials (%) 375 47.6 47.9 42,5 38.4 41.7
Labor-dependent (%) 0.3 0.6 0.6 0.5 05 0.4
Facility-dependent (%) 22.8 16.6 16.3 12.2 19.8 12.3
*Facility-dependent (distillation) (%) 30.3 26.9 28.0 35.3 34.1 35.8
Laboratory/QC/QA (%) 0.0 0.1 0.1 0.1 0.1 0.1
Utilities (%) 7.9 6.1 6.4 3.8 6.8 4.1
Utilities (distillation) (%) 12 2.1 0.6 55 04 5.6

Total operating cost (%) 100.0 100.0 100.0 100.0 100.0 100.0

Total operating cost (x10°$) 346.1 173.0 159.1 192.3 205.0 2415

16

>('Facility dependent costs (distillation) are the additional facility dependent costs associated with

the distillation process.
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Figure S1. The concentrations of boron, potassium, manganese, molybdenum, sodium, sulfur, sele-
nium, silicon, strontium, titanium, and zinc in ADE cultures of P. polymyxa at 0 h (black color) and
end of fermentation (gray color). Control medium contains all the required nutrients, minerals, and
buffers necessary for optimal growth and 2,3-BD production. The treatment contains 0%, 25%, 50%,
75% and 100% dilutions of ADE.
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Figure S2. The concentrations of aluminum, boron, potassium, and sodium in the Ctrl A, Ctrl B, 5
g/LPLBC, 10 g/L PLBC, 20 g/L FSBC, 5 g/L FSBC, 10 g/L FSB and 20 g/L FSBC cultures of P. polymyxa
at 0 h (black color) and end of fermentation (gray color). Ctrl A medium contains all the required
nutrients, minerals, and buffers necessary for optimal growth and 2,3-BD production, whereas Ctrl
B contains 5 g/L yeast extract, 3.5 g/L tryptone, and trace element solution.



