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Abstract : The study was conducted to evaluate the effect of addition of food waste in brown water for anaerobic hydrogen pro-
duction. Batch experiment was carried out to determine appropriate food waste to brown water mixing ratio. Maximum hydrogen
yield of 6.92 mmol Hy/g CODremoved Was obtained at 70% food waste and 30% brown water. Semi-pilot scale reactor was operated
based on result of batch experiment. Semi-pilot reactor operated, mixing 70% food waste and 30% brown water showed significant
increment in butyric acid concentration. B/P (Butyric to propionic acid ratio) which is considered as governing factor for hydrogen
production was found high (52.64). Maximum hydrogen yield of 25.03 mmol Hy/g CODyemovea Was obtained. Result of this study

concluded that mixing of food waste to brown water at appropriate ratio assists in enhanced hydrogen fermentation.
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Table 1. Characteristics of Brown water and food waste

Fig. 1. Lab scale reactor for batch experiment,
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Fig. 2. Semi pilot scale reactor for continuous operation,

Table 2. Reactor operation conditions for batch and continuous

Concentration (mg/L)

Contents
Brown water Food waste
tCOD 62,400 149,400
sCOD 39,000 67,300
pH 6.7 40
T-N 3,460 6,230
TS 9,450 264,000
VS 8,980 248,200
Carbohydrate 4367 89,000

expariment
Conditions
Parameters
Batch exp. Continuous exp.
HRT 48 h
Temperature 375C
pH 55+01
Reactor volume 3L 30L
Mixing velocity 55 rpm

Aol A 2 uheRo SHEAS Table 2] ek
A Mg RO] §E 3 Lojil, A
A semi pilot T WHgEE 30 L] §3& ol g5
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Fig. 3. Variation of MLSS and MLVSS during the anaerobic
reactor operation,

tubular capillary column

Sample volume 200 pL
Column oven 35T
Injection port 50C
Detector port 120C

Carrier gas He 99.999%
Gas flow rate 30 mL/min

Table 5. Condition of HPLC for VFAs analysis

Model LC-20A, Shimadzu
Detector UV detector
Column 300 x 7.8 mm Aminex HPX-87H column
Sample volume 20um
Column oven 35T
Wavelength 210 nm
Solvent 0.005 M H2S04
Solvent flow rate 0.6 mL/min
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Fig. 19. Hydrogen yield by the anaerobic reaction at F/B
mixing ratio, 70/30.
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