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Table S1. Parameter values for landfill and landfill gas recovery.

Parameter Unit Value
Fraction of degradable organic carbon that can decompose, DOCy '™ 0.5
Landfill decay rate, k& ' 0.185
Methane correction factor, MCF 14 1
Volume fraction of methane in landfill gas, F '~ 0.50
Average oxidation factor, OX '™ 0.05
Volume rate of CHy4 to CO, in landfill gas emissions © 1
Landfill gas recovery efficiency ’ % 70
Power generation efficiency by landfill gas incineration ’ % 30




Table S2. Life-cycle environmental impacts of 1 dry kg XOS.

[Feedstock Water
ICollection XO0S X0Ss PLA Consumpti Potential ~ Potential
land Pretreatmen XOS Production Production PLA PLA Production Energy on and Benefit of Benefit of [Total
[Transportat t - Acetic ~ Pretreatmen Production - Sulfuric - Other Production Production - Other Consumpti Wastewater Substitutin Substituting|
ion Acid t-CaCO; -NaOH  Acid Materials - CaCO; - Methanol Materials on Treatment g Gypsum PLA
Acidification  S1 |5 78E-06 1.23E-05 1.97E-06 4.25E-06 1.44E-05 1.50E-03 1.73E-04 1.97E-03 4.50E-02 4.39E-03 4.13E-03 -1.67E-02 -4.18E-02 |1.26E-03
(kg SOz eq) 82 |532E-06 3.49E-02 5.62E-03 1.11E-02 4.14E-02  9.15E-03 1.86E-04 2.16E-03 4.71E-02 5.95E-03 3.91E-03 -4.67E-02 -4.55E-02 [6.94E-02
S3  WM.02E-06 4.48E-02 7.21E-03 144E-02 536E-02 1.ISE-02 149E-04 1.74E-03 3.72E-02 5.88E-03 2.92E-03 -5.I5E-02 -3.66E-02 [9.15E-02
S4 [7.00E-06 1.12E-01 1.80E-02 3.61E-02 134E-01 2.72E-02 3.08E-04 3.65E-03 7.54E-02 1.10E-02 5.26E-03 -1.23E-01 -7.66E-02 [2.23E-01
Carcinogenics  SI || 78E-10  6.23E-10  1.29E-11 1.23E-13  9.88E-11 421E-08 139E-09 6.63E-08 3.29E-07 4.11E-08 441E-07 -2.32E-08 -8.25E-07 [7.37E-08
(CTUh) 82 |1.64E-10 1.77E-06 3.68E-08 3.23E-10 2.84E-07 248E-07 149E-09 7.26E-08 3.39E-07 5.57E-08 4.17E-07 -6.50E-08 -8.99E-07 [2.26E-06
S3  |1.24E-10  228E-06 4.73E-08 4.19E-10 3.67E-07 3.13E-07 1.19E-09 5.84E-08 2.66E-07 5.50E-08 3.11E-07 -7.17E-08 -7.22E-07 [2.90E-06
R.1SE-10  5.68E-06 1.18E-07 1.05E-09 9.17E-07 7.35E-07 2.47E-09 1.23E-07 5.31E-07 1.03E-07 5.62E-07 -1.71E-07 -1.51E-06 [7.09E-06
Ecotoxicity SI D28E-02 3.69E-02 1.40E-03 209E-05 1.12E-01 6.28E+00 1.39E-01 5.60E+00 2.21E+02 3.22E+00 1.73E+01 -1.66E+00 -1.40E+02 [1.12E+02
(CTUe) S2 D.I0E-02  1.05E+02 3.99E+00 549E-02 3.22E+02 3.75E+01 1.50E-01 6.13E+00 2.34E+02 4.36E+00 1.63E+01 -4.63E+00 -1.53E+02 [5.72E+02
83 [1.59E-02  1.35E+02 5.13E+00 7.11E-02  4.17E+02 4.73E+01 1.20E-01 4.94E+00 1.85E+02 4.31E+00 1.22E+01 -5.11E+00 -1.23E+02 [6.83E+02
R.77E-02  3.36E+02 1.28E+01 1.78E-01 1.04E+03 1.11E+02 2.48E-01 1.04E+01 3.80E+02 8.04E+00 2.20E+01 -1.22E+01 -2.57E+02 [1.65E+03
Eutrophication S 10E-06 7.30E-06 4.07E-07 1.03E-07 3.56E-06 8.95E-04 2.56E-05 8.98E-04 1.77E-02 1.39E-03 220E-02 -1.95E-04 -3.01E-02 [I.27E-02
(kgNe) 82 |1.93E-06 2.08E-02 1.16E-03 2.71E-04 1.02E-02 5.75E-03 2.76E-05 9.83E-04 1.76E-02 1.88E-03 2.08E-02 -5.45E-04 -3.28E-02 W4.62E-02
S3  |1.46E-06 2.67E-02 149E-03 3.51E-04 132E-02 7.26E-03 220E-05 7.92E-04 1.37E-02 1.86E-03 1.55E-02 -6.01E-04 -2.63E-02 [5.40E-02
S4 D54E-06  6.66E-02 3.71E-03 8.78E-04 3.30E-02 1.71E-02 4.56E-05 1.66E-03 2.64E-02 3.46E-03 2.80E-02 -1.43E-03 -5.51E-02 [1.24E-01
Fossil_fuel s1
depletion 5.20E-03  1.25E-02  1.27E-03  1.44E-03 3.73E-04 6.64E-01 2.94E-02 7.08E+00 5.60E+00 224E-01 7.07E-01 _-1.96E-01 -2.43E+01 |1.01E+01
(MJsurplus) 82 44 78E-03  3.55E+01 3.60E+00 3.77E+00 1.07E+00 3.87E+00 3.16E-02 7.75E+00 5.86E+00 3.03E-01 6.68E-01 -5.48E-01 -2.64E+01 [3.54E+01
83 B.61E-03  4.55E+01 4.63E+00 4.88E+00 1.39E+00 4.87E+00 2.52E-02  6.24E+00 4.63E+00 3.00E-01 4.99E-01 -6.04E-01 -2.12E+01 [5.12E+01
S4 |6.29E-03 1.14E+02 1.ISE+01 122E+01 3.46E+00 1.14E+01 523E-02 1.31E+01 9.38E+00 5.59E-01 9.00E-01 -1.44E+00 -4.45E+01 [1.30E+02
Global warming S1  p 41E-03  2.62E-03 2.13E-03 8.12E-04 2.77E-04 2.76E-01 1.21E+00 9.81E-01 4.80E+00 9.21E-01 9.12E-01 -8.39E-02 -1.23E+01 [-3.29E+00
(kgCOz) 82 D22E-03  7.44E+00 6.08E+00 2.13E+00 7.95E-01 1.64E+00 1.30E+00 1.07E+00 5.03E+00 1.25E+00 8.63E-01 -2.35E-01 -1.34E+01 [1.40E+01
S3  |1.68E-03  9.56E+00 7.80E+00 2.76E+00 1.03E+00 2.07E+00 1.04E+00 8.65E-01 3.97E+00 1.23E+00 6.44E-01 -2.59E-01 -1.08E+01 [1.99E+01
S4 D92E-03  238E+01 1.95E+01 6.90E+00 2.57E+00 4.87E+00 2.16E+00 1.82E+00 8.0SE+00 2.30E+00 1.16E+00 -6.16E-01 -2.26E+01 4.99E+01
Non_ ) st
carcinogenics 6.05E-10  5.42E-10  4.33E-11 9.99E-12  1.80E-09 1.26E-07 2.83E-09 7.44E-08 4.46E-06 125E-07 2.17E-06 -5.90E-08 -2.17E-06 [4.74E-06
(CTUh) 82 |5.57E-10  1.54E-06 1.23E-07 2.62E-08 5.16E-06 8.11E-07 3.04E-09 8.14E-08 4.58E-06 1.69E-07 2.06E-06 -1.65E-07 -2.36E-06 [1.20E-05
S3  W4.20E-10 1.98E-06 1.58E-07 3.40E-08 6.69E-06 1.02E-06 2.43E-09 6.56E-08 3.60E-06 1.67E-07 1.54E-06 -1.82E-07 -1.90E-06 [1.32E-05
S4 [733E-10  4.94E-06  3.95E-07 849E-08 1.67E-05 242E-06 5.04E-09 1.38E-07 7.18E-06 3.12E-07 2.77E-06 -4.33E-07 -3.97E-06 [3.06E-05
Ozone depletion S1 |4 56E-11  1.01E-10  1.12E-11 3.52E-12  6.49E-12  2.55E-09 2.82E-10 7.21E-08 1.66E-07 7.86E-09 1.68E-07 -1.79E-09 -5.64E-07 [-1.50E-07
(kg CFC-1leq) S2 W420E-11 2.87E-07 3.19E-08 9.23E-09 1.86E-08 1.68E-08 3.04E-10 7.90E-08 1.73E-07 1.07E-08 1.58E-07 -5.02E-09 -6.15E-07 [1.65E-07
S3  [B.17E-11  3.68E-07 4.10E-08 120E-08 241E-08 2.13E-08 242E-10 6.36E-08 1.37E-07 1.05E-08 1.18E-07 -5.54E-09 -4.94E-07 [2.97E-07
S4 |5.53E-11  9.18E-07 1.02E-07 2.99E-08 6.02E-08 5.04E-08 5.03E-10 1.34E-07 2.77E-07 1.96E-08 2.13E-07 -1.32E-08 -1.03E-06 [7.58E-07
Respiratory st
effects 1.51E-06  1.80E-06 2.96E-07 1.83E-07 1.16E-06 1.79E-04 7.07E-05 3.04E-04 4.29E-03 7.58E-04 1.15E-03 -1.04E-03 -6.18E-03 [4.63E-04
(kgPM2.5¢q) S2 |1 39E-06 5.13E-03 8.42E-04 4.80E-04 333E-03 1.08E-03 7.61E-05 333E-04 448E-03 1.03E-03 109E-03 -2.91E-03 -6.73E-03 [8.23E-03
83 |I.05E-06 6.58E-03 1.08E-03 6.21E-04 4.32E-03 137E-03 6.07E-05 2.68E-04 3.54E-03 1.02E-03 8.15E-04 -3.22E-03 -5.40E-03 [1.10E-02
S4 |1.83E-06 1.64E-02 2.70E-03 1.55E-03 1.08E-02 3.22E-03 126E-04 5.63E-04 7.17E-03 1.89E-03 1.47E-03 -7.65E-03 -1.13E-02 [2.69E-02
Smog S1 |1.04E-04 137E-04 3.10E-05 4.80E-05 4.01E-05 140E-02 4.44E-03 3.89E-02 3.16E-01 6.55E-02 5.73E-02 -1.00E-02 -5.09E-01 |-2.30E-02
(kg O; eq) 82 19.55E-05 3.90E-01 8.83E-02 126E-01 1.1SE-01 853E-02 4.77E-03 4.26E-02 3.28E-01 8.88E-02 5.42E-02 -2.80E-02 -5.55E-01 [1.41E-01
83  [7.20E-05 5.00E-01 1.13E-01 1.63E-01 149E-01 1.08E-01 3.81E-03 3.43E-02 2.59E-01 8.77E-02 4.04E-02 -3.09E-02 -4.45E-01 [9.83E-01
S4 |1.26E-04 1.25E+00 2.83E-01 4.08E-01 3.72E-01 2.53E-01 _7.90E-03 7.20E-02 5.21E-01 1.64E-01 7.29E-02 -7.36E-02 -9.33E-01 []2.40E+00




Table S3. Life-cycle global warming potential of treating 1 dry t poplar sawdust.

\Water . . .
. |Potential  [Potential IPotential
Feedstqck IXOS PLA IEnergy Consumption Benefit of [Benefit of Landfill Benefit of
(Collection and |Pretreatment . . . fand L .. |Gas . . [Total
. IProduction|Production|Consumption Substituting|Substituting|~ . .  |Substituting
[Transportation |Wastewater [Emissions ..
Gypsum  [PLA [Electricity
Treatment
S1 0 0 13 322 42 42 -4 -567 0 0 -152
S2 0 676 229 370 62 43 -12 -671 0 0 698
S3 0 1151 388 390 82 43 -17 <714 0 0 1322
S4 0 1645 545 457 87 44 -23 -858 0 0 1898
Landfilling 0 0 0 0 0 0 0 0 2899 0 2899
Landfilling|
with
landfill gas 0 0 0 0 0 0 0 0 317 -345 -28
recovery
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Fig. S1. The life-cycle global warming potential of 1 kg XOS in four scenarios by using

economic allocation method.
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