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Effect of pH on Hydrogen Production from Noodle Manufacturing Wastewater
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Osamu MIZUNO*** Masafumi SHINYA*, Kiyohiko SUZUKI*, Junichi YAGUCHI*** and Tatsuya NOIKE***

ABSTRACT: The effect of pH on the hydrogen production from the noodle manufacturing wastewater by anaerobic
microflora was investigated using batch experiments with pH control at 35°C. Soluble carbohydrate was the main
organic substance in the noodle manufacturing wastewater. The pH was changed from 4.0 to 8.5. The hydrogen yield
was significantly influenced by pH. At pH of 5.2, the maximum hydrogen yield was 1.47 mol H,/mol hexose (0.12
gCOD H,/g COD hexose) and 12% of COD was converted into hydrogen gas. At pH of 4.5, the hydrogen yield
drastically decreased. At pH of 4.0, no hydrogen production was observed and lactate was predominantly produced,
suggesting that hydrogenase was inhibited by the low pH. On the other hand, the hydrogen yield gradually decreased
with increasing pH from 6.0 to 8.5. The concentrations of acetate and butyrate were changed by pH. In particular, the
hydrogen production was accompanied with the butyrate production between pH 4.5 and 8.5. The results indicate that
pH is a key factor affecting hydrogen gas recovery from the noodle manufacturing wastewater.
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Table 2 Characteristics of anaerobic microflora culture broth.
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Fig. 2 Experimental setup of batch reactor.

Table 3 Characteristics of noodle manufacturing

wastewater.
pH 4.8
Suspended solids 2,090 mg/1
Volatile suspended solids 2,080 mg/l
Carbohydrate

total 5,620 mg/l

soluble 4,800 mg/1
Protein

total 320 mg/1

soluble 270 mg/]
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Fig. 5 The effect of pH on the carbohydrate removal efficiency.
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Fig. 6 The effect of pH on the metabolite concentration.
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