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« Complex catabolic network
« Prevalent pathways modulated by operating conditions
« CO may cause inhibition to multiple microbial groups
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Water-gas shift reaction Fatty-acid production Fatty-acid production

7 00+ 7 HaD = CHCH.CO0r +5 H*+ 4 HODy
2G"= -287 5 klfmal

©D + Hz0 = OD; +Hz 10 Hy + 4 HOD; + 3 H* =3 CHy{CH;):000-+ 10 H;0 1000+ 10 Hu0-SCHA|CHy) e T
AG"= 20 kljmel AG"= -257 4 Kl fma AG"= -408.5 klfmol
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Homoacetogenesis Fatty-acid oxidation Carboxydotrophic acetogenesis
CHZ{CH]:000+ 2 HyD = 2 CH000™ + 2H; + H*
AG"= +48.1 klfmal
2 HOO5™ + 4 Hz + H* = CH000 + 4 HaD CHLOO0 +4 1o = 2 HOD,- + 44, + 4 400+ 4 Ho = CH:000- + 2 HODy — + 3H*
LET= — 1046 kljmal AG'= +104.6 klfmal AG"'= ~165.4 klfmal
T ) t 1
4 : ¥
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Hydrogenotrophic methanation Aceticlastic methanation Carboxydotrophic methanation
HOO:+ 4Hz + H 3 CHa 4+ 3 H:0 CHyD00"+ HzD = CHa + HOOS™ 400+ 2 Hi0 3 300+ CHa
L4GF= 1355 kljmal 457z 31kl fmad 45z -210.8 Kl jma
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« Addition of H, requires careful e-mol / C-mol ratio
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v CH, — — Theoretical CH,
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Sinharoy, Arindam & Pakshirajan, Kannan & Lens, P.N.L.. (2020). Biological Sulfate Reduction

Using Gaseous Substrates To Treat Acid Mine Drainage. Current Pollution Reports. 6.

10.1007/s40726-020-00160-6.
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Channelling phenomena and gas to liquid mass transfer
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Channelling phenomena and gas to liquid mass transfer

W

* Nutrient limitation
« Bottleneck other than gas-liquid mass transfer

Gas concentration

Solid g Liquid g Gas
) Active
Three phase system: Gas- :2:;:; biomass
liquid-solid mass transfer L - Gas concentration
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Solid-liquid Liquid-gas
interface interface

Sinharoy, Arindam & Pakshirajan, Kannan & Lens, P.N.L.. (2020). Biological Sulfate Reduction
Using Gaseous Substrates To Treat Acid Mine Drainage. Current Pollution Reports. 6.
10.1007/s40726-020-00160-6.
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Channelling phenomena and gas to liquid mass transfer
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1- rate
0
0.75 1 1.5
— Biomethane : :
Gas residence time (h)
280 Liquid recirculation 20 mL min™', no trace elements 7 Liquid recirculation 20 mL min™", with trace elements

I Liquid recirculation 280 mL min™", no trace elements [ Liquid recirculation 280 mL min™", with trace elements
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[ ] Other Bacteroidota

Spatial distribution of syngas biomethanation reactions

Other Firmicutes
Other B Eubacterium
Bacteroidota bl Syntrophaceticus
Unclassified L] Ureibacillus

] Other Firmicutes
Halobacterota
B Methanoculleus
Caldatribacteriota ] Methanosarcina
Ca Caldatribacterium | Methanothrix

Lentimicrobium
Proteiniphilum

midas g 230 Proteobacteria
Chloroflexi B Alcaligenes
Unclassified Ll Pseugomonas
Ca_Brevefilum L | Thiopseudomonas
midas_g_184 || Other Proteobacteria
Other Chloroflexi Synergistota
Euryarchaeota Acetomicrobium
Methanobacterium Aminobacterium
Methanosphaera midas_g_2022
Methanothermobacter [_| Other Synergistota
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