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Fig.1 Schematic of experimental apparatus
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Tablel Effectsof pH and HRT on anaerobic fermentation of glucose
H HRT (h)  Vinae (07 Ethanol Lactate Formate Succinate Acetate Propionate Butyrate Carbon
P e (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L) recovery (%)
4 60 0.043 97.74 33.57 0.00 12.56 19.02 0.77 4.72 96.46
5 10 0.705 7.10 79.59 16.44 20.41 111.7 0.77 12.85 100.00
5 15 0.589 5.89 47.42 21.48 12.49 75.09 144 36.89 99.63
5 20 0.377 57.19 94.99 452 12.07 73.20 0.00 2.28 99.52
6 25 3.501 1.15 27.76 32.06 15.96 36.54 0.00 47.23 71.48
6 5.0 2.193 7.50 3.47 51.64 10.14 24.87 1.23 51.30 69.78
6 10 0.893 7.45 49.10 0.00 8.18 23.77 2,77 30.60 64.09
6 20 0.565 8.20 45.56 6.54 0.00 21.23 1.32 22.47 68.45
7 25 3477 33.24 55.52 35.61 15.83 15.10 2.92 417 69.39
7 5.0 1.495 29.45 102.83 2531 16.11 38.67 5.33 7.69 86.63
7 10 0.988 31.06 3191 30.80 18.02 84.87 5.96 16.96 77.70
7 20 0.790 35.05 0.00 19.94 20.25 92.12 27.8 18.02 84.32
8 25 1.168 20.54 10.35 104.22 9.52 3119 219 541 64.74
8 5.0 1.133 4.36 39.44 107.02 47.36 54.74 7.58 0.67 79.35
8 10 0.791 4.44 54.23 116.12 29.48 105.00 2.04 2,57 83.17
9 10 0.529 51.45 44.30 113.82 0.00 64.58 2.38 2.50 77.07
9 20 0.346 53.37 28.15 133.95 10.26 90.30 4.33 4.35 86.14
9 40 0.362 67.41 8.19 149.37 1.93 75.18 124 11.94 90.24
9 60 0.484 47.56 16.65 83.10 5.27 62.85 144 9.64 76.65
10 70 0.026 39.07 79.02 141.07 19.24 43.30 0.00 1.80 100.00
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Fig.4 Product distribution as a function of HRT Fig.5 Effect of pH on specific degradation rate of
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Fig.6 Anaerobes with different morphology
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Table2 Gibbsfree energy changes of possible metabolic pathways of glucose (starting from pyruvate)
Substrates Products A G* (kJ)
Pyruvate” + 2H,0 Acetate” + HCO;™ +Hp + H* -47.3
Pyruvate” + 2H, Propionate + H,O -123
Pyruvate” + acetate” + Hz Butyrate + HCOs™ -95.4
Pyruvate” +H> Lactate -43.1
Pyruvate” + H,O + H, Ethanol + HCO3~ -56.9
Pyruvate” + HCO3 + H, Malate* + H,0 -20.9
Pyruvate + HCO3 + 2H, Succinate’ + H,0 -102.9
Conditions: pH 7, T=298 K, al substrates and products 0.1 mmol/L, H; 10130 Pa.
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Influence of pH, Redox Potential and Hydraulic Retention Time on Anaerobic
Fermentation of Glucose
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Abstract  In wide ranges of pH, Eh and HRT values, glucose was anaerobically fermented by mixed anaerobes.
Fastest specific glucose degradation rate and anaerobe growth rate were obtained under the conditions of pH=6~7
and Eh = —400 mV. Product distribution was strongly influenced by pH, Eh and HRT. Lactate and acetate were
always mgjor products under all conditions, while ethanol, butyrate, formate and succinate could be major products
under certain conditions. The effect of HRT on product distribution was not regular in a wide range of conditions.
Under the conditions of pH=6 and Eh= -550~ —300 mV, butyrate concentration was decreased and propionate
concentration increased. The shift in product distribution was due to variation in the population of anaerobes and
changes in metabolic pathways of the same group.
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