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Abstract : In this study, variations of hydrogen production were investigated with food waste fermentation in the presence of
heavy metals. Hydrogen production was 79.48 mL/g COD with fermentation of food waste. In the presence of 1 mg/L of zinc,
the hydrogen production was decreased about 60%. When the copper is present, the production of hydrogen is severely inhibited,
while the coexistence of copper with zinc relaxes the inhibition of copper and restores hydrogen production. Butyric acid or acetic
acid was observed as the main species during hydrogen production. Klebsidlla sp., Clostridium sp., and Dysgonomonas sp. were
mainly appeared in the samples not containing heavy metals. However, Enterococcus sp. extremely influenced the hydrogen
production activities of samples containing zinc or copper.
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Table. 1 Component of the culture medium

Components Concentration (mg/L)
NH4HCOs 3,000
KHoPO4 1,500
MgSQO, - 7H20 150
NaCl 15
NaMoOy - 2H,0 15
CaCl, - 2H,0 15
MnSO; - 7H:0 196
FeCl, 6.5
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1. Culture medium

4. Liquid sampling port
7. pH controller

10. N

2. pH meter sensor
5. Gas sampling port
8. Pump

11. Magnetic stirrer

-
D: —

3. Temperature sensor
6. Biogas collector

9. 2N-KOH solution
12. N2 Supply

Fig. 1. Schematic diagram of the batch reactor for fermentative hydrogen production.
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Table 2. Compositions of food waste

[tem Concentration (mg/L)
TCODcr 308,500 + 6,500
SCODcr 177,000 £ 11,000

T-N 66.835 = 5,015

T-P 2645 = 0,015

SS 2555556 = 1,111.12
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Fig. 2. Hydrogen gas production curve with microbial digestion
of the different Zinc concentration in food waste, Re-
gression of experimental data was performed by Sigma
Plot of SPSS science Inc, using the modified Gompertz
equation,

Table 3. Calculated parameter values from nonlinear regression
of modified Gompartz equation for gas production with
different heavy metal concentration in food waste

Zinc concen-  Production potential Production rate

tration (mg/L) P, (mL) p-value R, (mL/hr) p-value -
control 119213  (0.0001 28.56 <0,0001 098
05 72629  (0,0001 17.99 0.0037 097
1 41632  (0.0001 26.52 ¢0.0001 098
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Fig. 3. Total gas production curves with anaerobic digestion
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Fig. 4. Total gas and gas production potential with anaerobic
digestion of food waste in the presence of zinc, Linear
regression of experimental data was performed by Sigma
Plot of SPSS science Inc,

600

500 v

400 A

300 4

200 4

100

< Zn1ppm
v Zn1ppm + Cu 1ppm
v Culppm

Cumulative Hycrogen production, H (mL)

i 20 40 60 80 100 120
Duration (hr)

Fig. 5. Hydrogen gas production curves with anaerobic diges-
tion of food waste in the Zinc and Copper concentra-
tion, Regression of experimental data was performed
by Sigma Plot of SPSS science Inc, using the modified
Gompertz equation,
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Table 4. COD balance with different heavy metal concentr.ation B Cu ZneCu
(unit : %) A a .
2
Heavy metals (1 rig/%_ g;ch) (1 rig/l_) (1 ﬁ;/L) g 3 :
initial COD 100 100 100 :
lactic acid 274 0 1.08
formic acid 0.02 0.05 0.07 K
VFAS acetic acid 035 292 092 8
propionic acid 0.76 13 0.39 9
butyric acid 1.29 155 094 10
biomass 15.49 13.02 923
remain of sucrose 27.88 13.69 462
others 4474 62.29 80.03
Ha 2.96 23 0.76
recovery rate 96.22 97 1 98.04 » 12

Others : SCOD - (VFA + soluble carbohydrate)
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