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Effect of Hydraulic Retention Time on Fermentative Hydrogen and
Byproducts Production from Food Waste
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Hydrogen fermentation from food waste was attempted at different hydraulic retention time (HRT, 18-42 h). A continuous
reactor fed with ground, alkali-treated and diluted food waste (average VS 4.4%) exhibited stable hydrogen production during
126 days. Hydrogen production depended on HRT, resulting in the maximum values of 25.8 mL Hg VSadded, 0.36 mol
Ho/mol hexoseases and 0.91 L Hyl/d at HRT 30 h. n-Butyrate and isopropanol production increased with hydrogen
production increased, while acetate production decreased. The fermentation efficiency ranged from 53.3 to 65.7%, which
implied that hydrogen fermentation would substitute conventional acidogenesis of food waste.
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Table 1. Characteristics of pretreated and diluted food waste
Parameter Unit Value
Total solids % 46+ 02
Volatile solids % 4.4+02
Total COD g/L 442+23
Soluble COD g/L 21912
Total carbohydrate ¢ COD/L 270
Soluble Carbohydrate g COD/L 105 +1.2
Total Kjeldah! nitrogen gN/L 1.1+0.1
Ammonia gN/L 0.08 £ 0.02
pH 118403
Alkalinity g CaCOs/L 4803
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Table 2. Average hydrogen production at each HRT

Hydrogen production
HRT (h) Yield Rate Content

(mL Hy/g VS) (L HyfL/d) (%)
18 5.02 0.29 133
21 6.46 0.32 15.0
24 17.9 0.79 237
30 25.8 091 29.8
36 25.1 0.74 294
42 12.9 0.32 14.1

Table 3. Maximum hydrogen production in continuous process fed
with organic waste

Maximum H, Yield

Feedstock Reactor (mLJg VSuied) Reference
Food waste Fed-batch 258 This study
Foqd ‘waste CSTR wi_lh 256 a1
juice recirculation
Brewery waste CSTR 379 (12)

* All date was corrected to standard temperature (0°C)
and pressure (760 mmHg).
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Figure 1. Daily variations in hydrogen production.
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Table 4. Fermentation products at each HRT

Fermentation Product (%, COD basis)

HRT

w H Organic acid Alcohol
b

HAC* HPY® n-HBW' HLa® Tot® EtOH' iPrOH® Tot." Total

18 04 200 95 144 54 496 39 02 46 547
21 05 166 108 147 98 521 10 0.0 1.0 536
24 14 98 37 284 17 528 59 37 115 657
30 20 81 56 220 17 484 49 42 115 619
36 19 66 19 254 05 457 46 40 117 594
42 10 95 39 254 17 469 39 12 54 533

“HAc = acetate; "HPr = propionate; n-HBu = n-butyrate; ‘HLa =
lactate; “Tot. = sum of formate, acetate, propionate, lactate, n-butyrate,
isobutyrate, n-valerate, isovalerate, n-caproate; ‘EtOH = ethanol; %PrOH
= isopropanol; "Tot, = sum of ethanol, n-propanol, isopropanol,
n-butanol, isobutanol, and sec-butanol; ‘Total = sum of Ha, organic acid
ang alcohol (fermentation efficiency)
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