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96 h scenario  without homogenization, and the hydrolysis
R . . efficiency in the scenario without the operation of overturn

mixing can only be 22. 3%. Compared with the distilled

(OFMSW) . : water, the hydrolysis rate of un-homogenized OFMSW
OFMSW 42.7%( increases by 40. 6% with methanogenic effluent as buffer.
). 22.3%; ) However, the increment is only 3. 6% in the hydrolysis of

OFMSW homogenized =~ OFMSW, which  indicates  that  the
10.6% ; , 3. 6%, homogenization has not significantly improved the hydrolysis
OFMSW ) efficiency, but increased the energy consumption.

Hydrolysate replacement to some extent eliminates the

; ’ 21 h 18 inhibition of organic acid. The increments of weight loss by

h 12 h OFMSW
11.5%  40.7%, 100%
300% , s 12 h

11.4% and 40. 7% are accomplished in the scenarios with

hydrolysate replacement frequencies of 24 h » run™' and 48 h

1 1

e run ', compared with that of 12 h » run™'. However. the

energy consumption increases by 100% and 300%.,
; ; ; ; respectively, suggesting that the hydrolysate replacement

1

frequency of 12 h « run™' is optimal.
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42.7% at most which happenes in the methanogenic-buffered N N
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(calculated by Maltose) / y ;
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/8 /8
MSW-12h 44.6 41. 6 6.9 32.4 26.2 25.2 42.5
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Tab.1 Comparison of weight loss rate (dry weight) in
96h dynamic hydrolysis with and without
homogenization pretreatment under different
buffers

/g /g /%
HMSW-ME 44,6 35.4 20.7
HMSW-W 44. 6 37.0 17.1
MSW-ME 44,6 25.6 42.7
MSW-W 44,6 43.8 1.9
S-MSW-ME 44,6 34.7 22.3

2 12,24,48h

3 12,24,48 h

Tab.3 Comparison of energy consumption in scenarios
with hydrolysate replacement frequencies of 12,
24 and 48 h kJ
1 2
MSW-12h 180 360 540
MSW-24h 360 720 1 080
MSW-48h 720 1 440 2 160
b
[12-13.18] 1
TOC



233

OFMSW

OFMSW

OFMSW ,

OFMSW

(1]

[2]

[4]

[6]

, , 24 h

, OFMSW

) . TOC

6 h ,

48 h
12 h
11.5%
300%.

40. 7%,
100 %
CO, CH,,

, 12 h
OFMSW ,

2009
[M].

National Bureau of Statistics of People”’ s Repubic of China.

, 2010.

China urban construction statistical yearbook 2009 [ M ].
Beijing: China Planning Press, 2010.
[Jl. .2003, 4(8): 46.

LU Fan. HE Pinjing, SHAO Liming, et al. Generation and
treatment technologies of putrescible wastes[ J]. Techniques
and Equipment for Environmental Pollution Control, 2003, 4
(8): 46.
Ludwig C, Hellweg S. Stucki S. Municipal solid waste
management[ M]. Berlin: Springer-Verlag. 2002.

. . [M].

, 2004,

HE Pinjing, SHAO Liming. Solid waste management [ M].
Beijing: Higher Education Press, 2004.
Rao M S. Singh S P. Singh A K. et al. Bioenergy conversion
studies of the organic fraction of MSW . assessment of ultimate
bioenergy production potential of municipal garbage [ ] ].
Applied Energy, 2000, 66(1): 75.

Mata-Alvarez J, Mace S, Llabres P. Anaerobic digestion of

[7]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

organic solid wastes: an overview of research achievements and
perspectives[ ] ]. Bioresource Technology, 2000, 74(1): 3.
Park C, Lee C, Kim S, et al. Upgrading of anaerobic digestion
by incorporating two different hydrolysis processes[ J]. Journal
of Bioscience and Bioengineering, 2005, 100(2) . 164.
Palmowski L. M, Miiller ] A. Anaerobic degradation of organic
materials; significance of the substrate surface areal J]. Water
Science and Technology, 2003, 231.

Stroot P G, Mcmahon K D, Mackie R 1, et al. Anaerobic
codigestion of municipal solid waste and biosolids under various
mixing conditions—1I. digester performance [ J ]J. Water
Research, 2001, 35(7). 1804.

Chen L, Jiang W Z, Kitamura Y, et al.

hydrolysis and

Enhancement of
acidification of solid organic waste by a
rotational drum fermentation system with methanogenic
leachate recirculation[ J]. Bioresource Technology, 2007, 98
(11) . 2194.
[l ,2008, 29(9): 2637.
HAO Liping, LU Fan, HE Pinjing, et al.
volume of
hydrolysis[ J]. Environmental Science, 2008, 29(9): 2637.
s s ., . pH
[Jl. ,2006, 26(1) . 57.

HE Pinjing. Pan Xiujiang, LU Fan, et al. The influence of pH

Impact of liquid

recycled methanogenic effluent on anaerobic

value on anaerobic hydrolysis and acidogenesis rates of
biodegradable organic waste[ J]. China Environmental Science,
2006, 26(1):57.
Zhang B, Zhang L. L, Zhang S C, et al. The influence of pH on
hydrolysis and acidogenesis of kitchen wastes in two-phase
anaerobic digestion[ J]. Environmental Technology. 2005, 26
(3): 329.

[Jl. ,2007, 28(4) . 881.
ZHANG Bo, HE Pinjing, SHAO Liming. Effect of pH and
fermentation time on yield and optical purity of lactic acid from
kitchen wastes fermentation [ J ]. Environmental Science,
2007, 28(4) . 881.
Killilea J E. Colleran E. Scahill C. Establishing procedures for
design, operation and maintenance of sewage sludge anaerobic
treatment plants[ J]. Water Science and Technology. 2000,41
(3): 305.
Chen Y, Cheng J J, Creamer K S. Inhibition of anaerobic

digestion process: a review [ J ]. Bioresource Technology.
2008, 99(10) . 4044.

Hartmann H, Ahring B K. Strategies for the anaerobic
digestion of the organic fraction of municipal solid waste: an
overview[ J |. Water Science and Technology, 2006, 53(8):
7.

Siegert I, Banks C. The effect of volatile fatty acid additions on
the anaerobic digestion of cellulose and glucose in batch

reactors[ J]. Process Biochemistry, 2005, 40(11); 3412.



