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L9F ! Characteristics of biological hydrogen production rate and organic acid under anaerobic fermentation process were investi-
gated with sugar wastewater. Hydrogen production rate was higher with alkaline pre-treatment than acidic pre-treatment, resulting in
70% increment. An adequate supply of the nutrients (N or P) into raw sugar wastewater could increase hydrogen production rate.
Carbohydrate degradation of the anaerobic fermentation process was not directly related with hydrogen production. Sugar wastewater
with the addition of the nutrients shows 3 times higher B/A ratio than the raw sugar wastewater. B/A ratio of the wastewater with
alkaline pre-treatment and nutrients addition was most higher than other samples, showing 4.02 of B/A ratio. Higher B/A ratio shows
higher hydrogen production rate at each sample.

TN : Anaerobic Fermentation, Hydrogen Production, Sugar Wastewater, B/A Ratio
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Table 1, Component of the culture medium

Components Concentration (mg/L)

NHHCOs 2,000

KH2PO,4 1,000
MgS04 7H0 100
NaCl 10
NaMoQ. 2H,0 10
CaCl, 2H:0 10
MnSQO, 7H.0 15
FeCl, 278
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Fig. 1. Schematic diagram of the batch reactor for anaerobic fermentative hydrogen production,
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Fig. 2, Solubilization ratios of the sugar wastewater with acidic

or alkaline pre-treatment, Box plot at each pH was ob-
tained from 8 to 21 numbers of trials,
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Fig. 3. Gel permeation chromatogram of the pre-treated sample at pH 3 and pH 12, Full line: pre-treated sample at pH 3, Dot line:

pre-treated sample at pH 12, M\W_: molecular weight,
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Fig. 4, Hydrogen gas production curve with microbial digestion
of the pre-treated sugar wastewater, Regression of ex-
perimental data was performed by Sigma Plot of SPSS
Science Inc, using the modified Gompertz equation, (SPL
A: synthetic wastewater (sucrose), SPL B: pre-treated
sugar wastewater at pH 3, SPL C: pre-treated sugar
wastewater at pH 3 with addition of N/P, SPL D: pre-
treated sugar wastewater at pH 12 with addition of N/P).
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Table 2, Parameter values from nonlinear regression of modified
Gompartz equation for gas production with pre-treat-
ment (pH) on sugar wastewater

Hydrogen produc- Max, hydrogen

tion potential production rate P
Pn (mL) p-value Ry (mL/hr)  p-value
SPLAY 138397  <0.0001 40.86 ¢0.0001 0,99
SpLB? 34105  <0.0001 11.71 ¢0.0001 0,99
spLc® 77459  (0.0001 2614 ¢0.0001 0,99
spL DY 130930 (0.0001 31.87 ¢0.0001 0.99

ISPL A: synthetic wastewater (sucrose)

P'SPL B: pre-treated sugar wastewater at pH 3

9SPL C: pre-treated sugar wastewater at pH 3 with addition of N/P
ISPL D: pre-treated sugar wastewater at pH 12 with addition of N/P

Table 3, Comparison of the literature data on biohydrogen pro-

duction
Hydrogen yield
Reference Substrate (mg of Hy/g of COD)
This study (SPL A) Synthetic wastewater (sucrose) 7.55
This study (SPL C) sugar wastewater (pH 3) 422
This study (SPL D) sugar wastewater (pH 12) 714
20 Waste activated sludge 1.20
21 Boiling treated sludge 0.40
22 Raw sludge 0.90
22 Alkaline treated sludge 1.65
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ig. 5. Carbohydrate utilization of pre-treated sugar wastewater
with anaerobic fermentative digestion, (SPL A: synthetic
wastewater (sucrose), SPL B: pre-treated sugar waste-
water at pH 3, SPL C: pre-treated sugar wastewater at
pH 3 with addition of N/P, SPL D: pre-treated sugar
wastewater at pH 12 with addition of N/P),
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Fig, 6, Organic acid profiles at strong acidic or alkaline pre-tre-
atment on the sugar wastewater, (SPL A: synthetic was-
tewater (sucrose), SPL B: pre-treated sugar wastewater
at pH 3, SPL C: pre-treated sugar wastewater at pH 3
with addition of N/P, SPL D: pre-treated sugar waste-
water at pH 12 with addition of N/P).
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Table 4, COD balance with strong acid/base pre-treatment on sugar wasewater (unit: %)
Initial - - - - ,VFA_S — - - - Biomass Remain of Others  H,  Recovery
COD  Laticacid Formicacid Aceticacid  Propionic acid  Butyric acid substrate
SPLA 100 117 0,11 3.12 - 11,64 1224 8.33 5287 714 96.62
SPLB 100 184 06 7.82 058 1.45 2.09 751 778 178 10147
SPLC 100 09 0.18 4.39 - 273 541 528 7086 541 9516
SPLD 100 0.00 0.73 1.21 498 487 442 219 6816 692 93.49

Others : SCOD - (VFA + soluble carbohydrate), -: not detected
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