31 2 Vol.31 No.2
2010 2 ENVIRONMENTAL SCIENCE Feb. 2010

-ASBR

100084
ASBR
175°C 60 min VSS
31.3% 31.9% 49.7%. 54.28% 58.14%
40.91% . HRT 20d 2 ASBR Al A2 1 CSTR
C COD 3.2~3.6 kg/ m’- d 3 5656 mL/d Al 6335 mL/d
A2 3103 mL/d C VSS 45.3% Al 50.87% A2  20.81% C .TCOD 88. 1%
Al 90% A2 72.6% C .ASBR HRT 20 d
SRT 130 d CSTR
X705 A 0250-3301 2010 02-0526-08

Municipal Biowaste Thermal-Hydrolysis and ASBR Anaerobic Digestion
HOU Hua-hua WANG Wei HU Song XU Yi-xian
Department of Environmental Science and Engineering Tsinghua University Beijing 100084 China

Abstract Thermal-hydrolysis can remarkably improve the solid organics dissolving efficiency of urban biomass waste and anaerobic
sequencing batch reactor ASBR  was used to improve the efficiency of urban biomass waste anaerobic digestion. The optimum
thermal-hydrolysis temperature and holding time was 175°C and 60 min the volatile suspended solid VSS dissolving ratio of kitchen
waste fruit-and-vegetable waste and sludge were 31.3% 31.9% and 49.7% respectively. Two ASBR and one continuous-flow
stirred tank reactor CSTR  were started at hydraulic retention time HRT =20 d COD organic loading rate OLR =3.2-3.6
kg/ m’- d . The biogas production volumes were 5656 mL/d Al ~ 6335mL/d A2 and 3103 mL/d CSTR  respectively VSS
degradation ratios were 45.3% Al 50.87% A2 20.81% CSTR  and the total COD TCOD removal rates were 88. 1%

Al 90% A2 72.6% CSTR . In ASBR organic solid and anaerobic microorganism were remained in the reactor during
settling period. When HRT was 20 d the solid retention time SRT was over 130 d which made ASBR higher efficiency than CSTR.
Key words biowaste thermal-hydrolysis anaerobic sequencing batch reactor ASBR  anaerobic digestion continuous-flow stirred

tank reactor CSTR
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Fig.1 Schematic diagram of anaerobic digestion system
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Table I Characteristics of the concentrated source

urban biomass waste

mH RERR ¥ 08 BA R
TS/g - L' 170 95 155
VS/g- L' 149 88 112
SS/g- L' 90 45 —
vsS/g- L™! 84 43 -
TCOD/g - L! 278 122 —
SCoD/g - L°! 85 44 —
C/% 44.55 41.01 38.19
H/% 7.31 6.48 5.81
N/% 311 2.97 6.29
S/% 0.22 0.32 0. 87
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Table 2 Characteristic of the feedstock

B A#=E— KR=4—
TS/g - L' 92.72 88. 23
VS/g- L7t 80. 00 69. 87
VS/TS/% 86.28 79.19
Ss/g» Lt 32.34 44.34
VSS/g - L' 31.25 33.97
TCOD/g « L™! 130. 86 127. 20
SCOD/g - L' 107.71 60. 57
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175°C 60 min 64. 38% VDS/VS 50. 62%
53.20% VDS/VS
. 0.76% 40.91% .
VDS/VS =65.55% +6.91%
3 175°C 60 min
VSS ASBR
46.50% 23.88% 49.7% .
VDS/VS 43.96% 2.2
3
Table 3 Characteristics of biomass waste with and without thermal-hydrolysis
TS/g- L~! 170. 82 145. 81 95. 00 75.38 73.05 61.76
VS/g- L7! 149. 18 126. 17 88.02 69. 94 52.60 44. 46
SS /g L7 89.74 48.25 45.45 34.54 71.93 43. 11
VSS /g L' 84.36 44.94 43. 46 32.73 52.21 26.27
VDS/VS /% 43.69 64.38 50. 62 53.20 0.76 40.91
VSs /% 46. 50 23.88 49.70
2 SRT ASBR
4d ASBR
5 20d Al 1402 mL/ L- d A2 1514 mL/ L- d
20 16 ASBR
3 1000 mL/ L- d .
4
3
CSTR 2 ASBR 9 000
3 8000 —+ Al & A2 - C
I ?
5656 mL/d Al 6335 mL/d A2 3103 mL/d ol A, -~ "
C .CSTR 2 ASBR - 6000 —Wﬂ}"'\“’\ gyl
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45%  51%. CSTR T s000fd) 4 : W
HRT = SRT CSTR R RN AWV
‘H‘ XS “0 _&i/ n /A\ \
DI 3 000 [ AA J” \‘\,/{'l 7 V\ M 4 [ \A
A £ wéx AU :
HRT  20d. CSTR 2000 - L0 A
1000 —
0 0 ; 1I0 1‘5 2‘0 2‘5 3‘0 3I5 4I0 4IS 50
ASBR ASBR v
4 3

Fig.4 Daily biogas production of three reactors
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Fig. 6 SS concentration in Al
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Table 4 Mass balance of solid in ASBR during a reaction cycle
Al A2
21d 2 200 mL SS/¢g 162. 88 122.53
VSS/g 80. 92 64.29
FSS/g 81.97 58.25
SS/g 88. 68 71.15
VSS/g 67.94 68. 74
70 FSS/g 20.74 2.41
] m 8§ SS/g 13.79 22.28
60 |- 4 V8§ VSS/g 9.01 13.23
|
sol- - - n FSS/g 4.78 9.05
- - SS/g 221.6 152. 69
I n n L
= 40| . VSS/g 109. 09 84. 83
g FSS/g 112.49 67. 86
& 30 2 SS/g 58.72 30. 16
it A A -
&ooa A A VSS/¢g 28.17 20. 54
20 & =2 a
FSS/g 30. 52 9.61
10l S8/% 66. 21 42.4
VSS /% 41.5 29.9
" 10 2 3 0 50 1S3/ % 147 399
td vss /g 30.76 34.97
VSS /% 45.3 50. 87
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2
VSS . Moo * ASBR
FSS . 4 1 Al
VSS 41.5% A2 VSS
28% VSS A2 ASBR
VSS Al 12%
2 LAl
A2 2.4
5. HRT 20
d 3 SCOD
90% 20 d
3
TCOD
LAl SS Al 88.1% A2 90.0% CSTR 72.6% ASBR
22.17 g/L. VSS/SS  76.6% A2 CSTR 20%
SS 18.80 g/ VSS/
SS  94.1% ASBR ASBR
SS
VSS/SS SRT HRT 20
2 d ASBR 6
Al A2 5 CSTR LAl
Al A2 VS 85.8% 87%
¥ VS 507.1 mL/g
-ASBR 531.4 mlL/g.
5 3
Table 5 Performance of the three reactors
Al A2 C
VS/g L°! 34.9 38 37.93
TCOD/g- L~ 63.6 72.1 63.09
SCOD/g- L~! 30.3 36.9 36.86
VS/g- L7 4.7 4.7 11.7
TCOD/g- L~ 7.6 7.2 17.3
SCOD/g- L~ 3.0 2.6 2.4
CcoD /kg- m®- d ! 3.2 3.6 3.2
VS /% 85.8 87.0 69.2
TCOD /% 87.5 89.5 72.6
SCOD /% 90. 1 93.0 93.4
CH,/% 62.71 64. 8 61.1
/% 79.6 85. 4 60. 7
VS /mL- g~ 507. 1 531.4 349
HRT/d 20 20 20
SRT /d 134.6 137.9 20
CcoD 2.49 kg/ m’- d VS
2 CSTR 62. 6% 456 mL/g. Mata-Alvarez
HRT 20 d 2 50% OFMSW 50%
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35°C 20 d SRT 130 d CSTR
HRT 14.5 d VS 2. 8 ASBR
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2
. Dinsdale ~ * 1. 2006 14 3 2427
3 Nguyen P H L  Kuruparan P Visvanathan C. Anaerobic
75:25 VS 250 digestion of municipal solid waste as a treatment prior to landfill
2 J . Bioresource Technology 2007 98 2  380-387.
mL/g. Fu 4 De Baere L. Anaerobic digestion of solid waste state-of-the-art
Vs J . Water Science and Technology 2000 41 3  283-290.
350 ~370 mL 61.8% ~67.4% . 5 .
1998 19 1  94-96.
ASBR 6 ASBR
J . 2003 19 13 28-32.
7 Mata-Alvarez J Mace S Llabres P. Anaerobic digestion of
3 organic solid wastes. An overview of research achievements and
perspectives ] . Bioresource Technology 2000 74 1 3-16.
1 8 Scheidat B Kasche V  Sekoulov I. Thermal hydrolysis TDH
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In  Proceedings of the Second International Symposium on
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VSS 31.3% 174.
31.9% 49.7% . 9  Wang Z Wang W Zhang X et al. Digestion of thermally
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54.28% 58. 14% 40.91% . J . Journal of Hazardous Materials 2009 162 2-3
799-803.
10 LuJ Gavala H N Skiadas 1 V et al. Improving anaerobic
ASBR sewage sludge digestion by implementation of a hyper-
2 HRT =20 d 3 thermophilic prehydrolysis step J . Journal of Environmental
Al 5656 mL/d A2 6 335 Management 2008 88 4 881-889.
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