Supplementary Materials

Table S1. Stoichiometry and kinetic equations of the anaerobic digestion for bioCH4 production [1,2].

Conversion steps Stoichiometry Kinetic equations
Enzymatic hydrolysis
Carbohydrate hydrolysis  (C¢H19Os)is— Ye (CsHi0Os)s + (1 — Ye) (CsH10O5)in Rs=kS
Protein hydrolysis (Protein)is— Y, (Amino acids) + (1 — ¥;) (Protein)in Rs=kS
Bacterial steps
. . (C6H1005)3 +0.1115NH;—>0.1115 CsH-NO, _ 1
ACldgge‘rl;ﬁilucose +0.744 C;H405 + 0.5 C3HeOs + 0.4409 C4HsO; = tmax(T) ( . -ou—
grading +0.6909 CO, + 0.0254 H,0 [(CoH1005)s]
1
Livolviic Cs7H10406 + 1.90695 H,0 + 0.04071 NH; + 0.0291 CO, 0= tmax (T) (——)
poly — 0.04071 CsH/NO, + 0.941843 CsHeO, + 3 CisH340: 1+ [GTSO]
1
Long chain fatty acids CisH3402 + 7.7401 H,0 + 4.0834 CO,+ 0.2537 NH3 L= Unax(T) C K [LCFA])
(LCFA)-degrading ~ — 0.2537 CsH;NO, + 8.6998 C,H,0; + 3.4139 CH, 1+ SSLCFA 4
[LCFA] * Kiicra
CH>.0300.6N0.3S0.001 + 0.3006 HO — 0.017013 CsH7NO»
. . . +0.29742 C,H40; + 0.02904 CsHsO2 + 0.022826 C4H30,
A d-d d = T
TN acie-Ceetating 1 0.013202 CsH 1002 + 0.07527 CO; + 0.28298 NH; + 0.001 H= Hmax(T)
H»S
1 1
—— . C3Hs0; + 0.06198 NH; + 0.314 H20 —> 0.06198 CsH;NO, L= fmar(T) ( ) ( )
Propionate-degrading " 9345 C,H,0, + 0.6604 CH, + 0.1607 CO I CH o [ LU
[C3H602] Ki,C2H4-02




Butyrate-degrading

Valerate-degrading

Acetoclastic
methanogenic

C4HsO2 + 0.0653 NH3 + 0.5543 CO.+ 0.8038 H,O
— 0.0653 CsH/NO;+ 1.8909 CoH40: + 0.4452 CHy

CsHi100, + 0.0653 NH; + 0.5543 CO,+ 0.8045 H,O
— 0.0653 CsH7NO;>+ 0.8912 C,H40; + 0.02904 C3Hs0O,
+0.4454 CHy

C:H402 + 0.022 NH; — 0.022 CsH7NO,+ 0.945 CH4
+0.945 CO; + 0.066 H>0

1 1
= T
U= tmax(T) (1 . L) (1 . [C2H402])
[Ci;Hsaz] Ki 21402
= T
M= Umax(T) (1 . K, ) ( . [CZH402])
[CsH100,] Ki c2n402

1 1
M= Umax(T) ( K, ) ( [NH3])

1+ i 1+
[C2H,0,] Kinn3




Table S2. Details of life cycle inventory database for FW-based GM production in China [3].

Scenario Base case Wind Photovoltaic Hydro
FW FW collection in lower-middle income country
Heat Heat, district or industrial, natural gas {GLO}| market group for | APOS, U
Electricity, low Electricity, high
Electricity, high voltage {CN-BJ}| voltage {CN-BJ}|
Electricity, high voltage {CN-BJ}| electricity electricity
Electricit voltage {CN}| electricity production, production, hydro,
y market group for | production, wind, photovoltaic, run-of-river | APOS,
APOS, U >3MW turbine, 570kWp open U

onshore | APOS, U ground installation,
multi-Si | APOS, U
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