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Abstract >> This study was performed to evaluate the characteristics of start-up of anaerobic digestion from food
waste with different inoculum ratios. The hydrogen yield was similar with different inoculum ratios. The hydrogen

production rate increased with increasing inoculum ratio. But the specific hydrogen production rate decreased with

increasing inoculum ratio. Total volatile fatty acids composition analysis showed that butyrate and acetate were

the prevalent products in all reactors, followed by lactate and propionate. The acetate was most prevalent product
in reactors at X¢/S¢=0.080 and 0.159. But in reactors at X¢/Sp=0.239 and 0.318, butyrate accounted for greater

than 50% of the total volatile fatty acids.
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Table 1 Hydrogen yield and production rate for different inoculum ratios
Hydrogen yield Hydrogen production rate
0,
Inoculum (v/v%6) (mol Hx/mol hexose) (mol Hx/mol hexose.h)
5 0.597 0.008
10 0.576 0.009
15 0.585 0.012
20 0.589 0.013
WA RE 2TRE AA09999%)F A0 & o e u B4S eIt 4 e,

22 30 mL/min®2 117%3}%c} Column< molecular
sieve 5A (80/100 mesh)E ZZA|Z ARE3H 1.8 m x
3.2 mm stainless steel columng ©]-8-5}93ch. Column,
injector®} detector®] &+ 50, 80 L 90°C=Z %]
stk FErA XHAK(volatile fatty acids, VFAs)
2L 294 HE7](210 nm)2} fast acid column
(BIO-RAD, 100x7.8 mm, USA)o] &H2hel 14% of
A Z2otE T 9 (high performance liquid chroma-
tography, YL 9100, Korea)& o|-&3}o] EA413}¢ch
o] x4 =42 0.005 M gAkS o]8-5k3itk TS, VS

2 COD-= Standard Methodsol| Z3}o] 4=8)a}5ict”.
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Fig. 1 Variation of hydrogen production with time for different
inoculum ratios
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Table 2 Comparison of studies on dark fermentative hydrogen production with different Xo/So ratios

FEd A-Ktotal

Xo/So
Substrate Inoculum (based on Yield Rate Ref.
TS)
Waste wheat powder Anaerobic sludge
(20 /L sugar) 25 gl) 0.125 57.1 mL Hy/g starch 7.8 mL Hyh Argun et al., 2008
Cheese whey Anaerobic sludge .
(26 gL sugar) (19 o/L) 0.082 1.5 mol Hy/mol hexose| 3.5 mL Hy/h Kargi et al., 2012
Sugar beet Anaerobic sludge
(372 g CODIL) 8.1 g VSSIL) 0.250  [3.2 mol Hz/mol hexose| 84.0 mL Hx/h Dhar et al., 2015
Glucose Clostridium
saccharoperbutylacetonicum - 3.1 mol Hy/mol hexose| 10.7 mL H./h | Alalayah et al., 2009
(10 g/L) 0
(10%, v/v)
Dairy waste water Anaerobic sludge .
(7.9 ¢ CODIL) (25 g VSS/L) 0.357 306 mL/g VSS 99.0 mL Hyh | Wicher et al., 2013
0080 | 097 mol Hmol oo i Hm This study
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0059 | 0376 mol Hafmol o) oty This study
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Table 3 Compositions of TVFAs with different X0/SO ratios

Xo/So TVFAs (g/L)

(based on TS) Lactate Acetate Butyrate Propionate

0.080 0.3 23 1.4 0.7

0.159 0.4 24 1.6 0.4

0.239 0.5 1.2 3.0 0.7

0.318 0.5 1.4 2.8 0.8
volatile fatty acids, TVFAs)2] 752 AA|3}%HoH T 3lH(A] 3 ZxR) A4S ARSH= U0 95 A
Table 304 W& 7 F TVFAsS] 74 A8 4 A7 3ehA] 3, 4 22y

R oA,

27] ¥k3-29] TVFAs9] 55+ 03 gL2 fAS}
ot whe 7 T @9 /1A g A T
WS4 TVFAsY] 57l £ 202 vy
(Fig. 1 3%). Xo/Sp H]7} 0.080 L 0.159%1 Ao =
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031821 Z$olli= FeElAd(butyrate)o] S| vhehyt
ok Z4bdo] HAMER HMYEIL ¢ RElaelo] )
3 i AT BTHA 1, 2 F2)”
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Glucose — 2Butyrate + 2CO, + 2H, 2
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Fig. 3 Variation of TVFAs with time for different Xo/So ratios

2)

Acetate + 2Lactate — 1.5Butyrate + CO, + H, (3)

4H, + 2CO, — Acetate + 2H,0
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