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Influence of Pretreatment on Hydrogen Production from Cattle Manure
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The hydrogen production was investigated by using the cattle manure with and without pretreatment as the

substrate. Heat treatment (50. 80, 1207C). initial pH control and acidic hydrolysis was used pretreatment.
Without pretreatment. the hydrogen production was limited. By the pretreatment with 05% HCl at 121TC.

20min. about 45-55% of solid carbohydrates were hydrolyzed. In the batch test using hydrolyzed liquid.

hydrogen production was 1.76 L/L and the degradation efficiency of carbohydrate was above %0%. In the

continuous experiment. hydrogen was produced continuously. Hydrogen production rate was 3 L/L/day during

the steady condition. The main organic acids were acetic acid and butyric acid.
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Table 1. Characteristic of raw cattle manure

Item Concentration (g/L)

TS/ VS (w/w%)
SS/VSS (w/w%)
CODCr (Total/Soluble)
Carbohydrate (T /S)
Protein (T /S)

8.0~11.6765~105
55~857/50~78
120.0~180.0 / 20.0~27.0
33.0~48.0/06~1.2
24.0~370/45~6.6

pH 6.9~75

NHs -N 15~25

Acetic acid 40~6.0

Propionic acid 1.5~20

Butyric acid 1.0~15
Formic acid. Lactic acid 0.5
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Fig. 1. Schematic diagram of the sequence reactor.
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Fig. 2. Effect of heat treatment on the hydrogen
production from cattle manure.
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Fig. 3. Effect of pH control on the hydrogen production
from cattle manure.
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Fig. 4 Effect of solid-liquid separation and carbohydrate
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Fig. 5. Hydrogen production on the batch experiment
from the pretreated cattle manure (0.5% HCIL
120C. 20 min).
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Table 2. Hydrolysis rate of cattle manure

control ball mill NaOH 22l il

control 0.6 0.6 0.9 1.3
control 0.7 15 1.8 2.6

80C H.80s 34 44 24.5 29.0
HCl 29 49 21.0 28.1
control 1.2 2.0 09 1.8
120C H,S0., 481 57.4 51.0 63.5
HCI 46.2 49.7 48.6 239
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Fig. 6. Variation of organic acid concentration on the

batch experiment from the pretreated cattle
manure (0.5% HCI. 120C, 20min).
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