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A. Experimental yields from Temudo et al. (2007) 
In the Table S1 the yields reported by Temudo et al. (2007) ADDIN EN.CITE <EndNote><Cite AuthorYear="1"><Author>Temudo</Author><Year>2007</Year><RecNum>9</RecNum><DisplayText>Temudo et al. (2007)</DisplayText><record><rec-number>9</rec-number><foreign-keys><key app="EN" db-id="wxrpetve1aws53ezpvoxzp97ra5z2atzd5ae" timestamp="1456396242">9</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Temudo, Margarida F.</author><author>Kleerebezem, Robbert</author><author>van Loosdrecht, Mark</author></authors></contributors><titles><title>Influence of the pH on (open) mixed culture fermentation of glucose: A chemostat study</title><secondary-title>Biotechnology and Bioengineering</secondary-title></titles><periodical><full-title>Biotechnology and Bioengineering</full-title></periodical><pages>69-79</pages><volume>98</volume><number>1</number><keywords><keyword>fermentation</keyword><keyword>pH</keyword><keyword>products</keyword><keyword>glucose</keyword><keyword>mixed microbial population</keyword></keywords><dates><year>2007</year></dates><publisher>Wiley Subscription Services, Inc., A Wiley Company</publisher><isbn>1097-0290</isbn><urls><related-urls><url>http://dx.doi.org/10.1002/bit.21412</url></related-urls></urls><electronic-resource-num>10.1002/bit.21412</electronic-resource-num></record></Cite></EndNote> are presented. The Hydraulic Retention Time (HRT) was of 20 hours at pH values more acidic than 5.5 and of 8 hours at more basic pH values than 5.5. This avoided biomass washing at low pH. At pH 5.5 the experiment was repeated at both HRT.

Table S1. Experimental yields as reported in Temudo et al. (2007)
	
	
	pH

	
	
	HRT: 20h
	HRT: 8h

	
	
	4
	4.75
	5
	5.5
	5.5
	6.25
	7
	7.75
	8.5

	Product
	Butyrate
	0.580
	0.416
	0.546
	0.655
	0.513
	0.036
	0.001
	0.185
	0.034

	
	Acetate
	0.418
	0.455
	0.366
	0.370
	0.403
	0.619
	0.700
	0.578
	0.680

	
	Propionate
	0.000
	0.054
	0.000
	0.044
	0.040
	0.007
	0.000
	0.041
	0.020

	
	Glycerol
	0.185
	0.116
	0.059
	0.129
	0.094
	0.134
	0.063
	0.058
	0.174

	
	Lactate
	0.068
	0.165
	0.056
	0.022
	0.005
	0.004
	0.004
	0.098
	0.062

	
	Succinate
	0.000
	0.000
	0.000
	0.003
	0.004
	0.087
	0.106
	0.097
	0.065

	
	Ethanol
	0.000
	0.099
	0.133
	0.048
	0.028
	0.636
	0.689
	0.558
	0.587

	
	Biomass
	0.385
	0.533
	0.878
	0.653
	1.102
	0.709
	0.625
	0.902
	0.577

	
	CO2
	1.249
	1.398
	1.657
	1.481
	1.210
	1.315
	1.414
	1.398
	1.420

	
	H2
	1.398
	1.508
	1.652
	1.713
	1.276
	1.283
	1.451
	1.315
	1.439


B. NADH, H2 and CO2 stoichiometric coefficients
Table S2 contains the NADH and H2 stoichiometric coefficients for each of the pathways considered.

Table S2. NADH stoichiometric coefficients for each of the final products

	
	
	Stoichiometry

	
	
	NADH
	H2

	
	
	Without EB
	With EB
	Without EB
	With EB

	Product
	Butyrate
	0
	-1
	2
	3

	
	Acetate
	1
	1
	1
	1

	
	Propionate
	-1
	-2
	0
	1

	
	Glycerol
	-1
	-1
	0
	0

	
	Lactate
	0
	0
	0
	0

	
	Succinate
	-1
	-2
	0
	1

	
	Ethanol
	-1
	-1
	1
	1

	
	Biomass (C-mole)
	0.5
	0.5
	0.5
	0.5


C. Calculation example of a NADH balance
Equation S1 shows an example of a NADH balance calculation. The product yields used are the ones of the experiment at pH 4 (Table S1). No EB is considered. 
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(S1)
In S1, νi is the NADH stoichiometric factor for each compound (e.g. butyrate, acetate, etc.) and yi is the yield of that compound per moles of glucose consumed.

D. Results from other data sets
We repeat the analysis with the methodology explained in the main text using data obtained from other experimental acidogenic fermentations besides the data presented in the main text from Temudo et al. (2007). Nevertheless, the other data sets are not as comprehensive and, for example, the mass balances are not closed in most cases. In general, these experiments do not report the yields of minor products (e.g. succinate) therefore the carbon balance is not fully closed. This should have a substantial impact on the NADH balances. 
In all the cases, we observe that the NADH balances fit better the experimental data when electron bifurcation (EB) is considered. Fig. S1 to S6 show the balance results considering and not considering EB in the stoichiometry of the process. Specific comments on the possible causes for the deviations in the balances of some data sets are discussed below.
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Fig. S1. NADH balances without and with EB stoichiometry considered for the experimental data presented in Fang and Liu (2002). ■ without EB ■ with EB.
In some experiments of the data set of Figure S1 (Fang and Liu, 2002), glucose consumption was not complete (representing around 20% of the carbon content of the effluent), especially at low pH. At high pH, on the contrary, methane was detected in the gas effluent. This could explain the high NADH balances because part of the reductive equivalents are in form of methane, which was not considered in the analysis.
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Fig. S2. NADH balances without and with EB stoichiometry considered for experimental data presented in Horiuchi et al. (2002) ■ without EB ■ with EB.
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Fig. S3. NADH balances without and with EB stoichiometry considered for experimental data presented in Zoetemeyer et al. (1982) ■ without EB ■ with EB.
In some cases, carbon balances are higher than 100% (e.g. at pH 7.9, (Zoetemeyer et al., 1982)) which could indicate that some of the concentration values could be overestimated.
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Fig. S4. NADH balances without and with EB stoichiometry considered for experimental data presented in de Kok et al. (2013)  ■ without EB ■ with EB.
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Fig. S5. NADH balances without and with EB stoichiometry considered for experimental data presented in Mohd-Zaki et al. (2016) ■ without EB ■ with EB.
In the data set of Fig. S5 (Mohd-Zaki et al., 2016) and mostly in those cases where NADH balances are high, carbon recovery is higher than 100%, which would indicate uncertainty in the experimental measurements.
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Fig. S6. NADH balances without and with EB stoichiometry considered for experimental data presented in Temudo et al. (2008) and Temudo et al. (2009) ■ without EB ■ with EB.
E.  Energetics of homoacetogenesis 

Fig. S7 shows the Gibbs energy for homoacetogenesis (HA) at different hydrogen partial pressures. The pH is considered constant at 7 and concentrations of acetate and bicarbonate assumed 10 and 2 mM respectively.
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Fig. S7. Gibbs energy of the HA function of the H2 partial pressure in the headspace. Assumed ideal liquid-gas equilibrium.

F. Example of the calculation to include homoacetogenesis
 For this example, we assume a simplified fermentation experiment with the following yields: butyrate (0.6 mol/mol glucose), acetate (0.45 mol/mol glucose), biomass (0.4 C‑mol/mol glucose), H2 (1.7 mol/mol glucose) and CO2 (1.5 mol/mol glucose). Using the stoichiometric factors provided in Table S2, the theoretical H2 and CO2 yields are calculated.
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The difference between the theoretical and the measured yields is 0.75 and 0.35 mole for H2 and CO2, respectively. We will assume that HA consumes all the CO2 yield difference (0.35 mol). Therefore, the amount of extra H2 consumed (0.7 mol) and extra acetate produced (0.18 mol) are calculated straightforwardly from the stoichiometry of the HA (Eq. 2 in the main text). The new theoretical yields are 1.75 mole for H2 and 1.5 mole for CO2 (Table S3)
Table S3. First iteration of the calculation including HA
	
	Theoretical yield without HA
	Measured yield
	Yield difference
	Consumed yield in HA

	H2
	2.45
	1.70
	0.75
	0.70

	CO2
	1.85
	1.50
	0.35
	0.35


However, this result is not completely correct since we have assumed for the calculation of the H2 and CO2 theoretical yields that acetate production was contributing to them (0.45 mol/mol glucose). Now, part of this acetate is assumed to come from HA and therefore is not accompanied with H2 and CO2 yield. In consequence, the acetate produced by HA (0.18 mol/mol glucose) should be subtracted from the overall yield measured (0.45 mol/mol glucose) recalculating the theoretical yields of H2 and CO2.
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(S5)
With the new theoretical yields, we repeat the calculation procedure (Table S4).
Table S4. Second iteration of the calculation including HA
	
	New theoretical yield
	Measured yield
	Yield difference
	Consumed yield in HA

	H2
	2.28
	1.70
	0.58
	0.35

	CO2
	1.68
	1.50
	0.18
	0.18


The iterations continue until the yield difference between the theoretical values and the measured ones is minimum.

G. NADH balances considering EB in butyrate and propionate pathways
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Fig S8. Absolute error for the NADH balance with the different metabolic networks considered for the experimental data presented by (Temudo et al., 2007). NADH balances are from: ■ the metabolic network without electron bifurcation and ■ the metabolic network with electron bifurcation in Butyrate and Propionate pathways ■ the metabolic network with electron bifurcation and assuming homoacetogenesis
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