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RO: One-phage reactor G: Mixed liquor sampling port
RA: First-stage reactor PG: Gas recirculation pump
RM: Second-stage reactor TC,PC,CC: Cool dip system

E: Gas collection system

F: Gas sampling port

§: Subs
H: Magnet

B,C,D: Mixed liquor overflow system PF:

trate tank
ic stirrer
Feed pump

Fig. 1 Schematic of experimental apparatus.

Table 1 The Experimental Condition

Parameters RUN 2
of Reactors RUN 1
RUN 2-1 |RUN 2-1
Lquid Volume (L) b 1.2 4.8
Temper. c)y |35l 35 1 35 %1
HRT (d) 10.2 2.02 8.08
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Table 2 The Results of Continuous Experiment
Parameters RUN 1 RUN 2-1} RUN 2-2
Solube CODcr ciny  (mg/1) 9972 9972 8997
Solube CODce couts (mg/1}) 5506 8997 5195
SS (mg/1) 585.5 1267.3 502.3
V§S§ (=g/1) 484.3 1081 407.5
Solube carbohydrate(mg/1) 410.4 396.0 98.74
Solube protein (mg/1) 1666.1 495.9 617.7
Gas producing rate (ml/1-d) 335.8 725.1 232.5
Methane percentage (%) 44.3 10.8 61.7
el 7.04 5.89 7.08
HAC (ng/1) 762.9 2322.8 1772.0
HPR (mg/1) 471.5 1056.8 744.0
VFA I-HBU  (mg/1) 26.1 47.0 66.5
N-HBU  (mg/1) 93.4 1356.9 216.7
I-HVA  {(mg/1) 14.5 7.0 23.0
N-HVA  (mg/1) 37.3 304.4 83.7
Table 3 The Result of Enumeration(MPN Cell/mi)
Run No. RUN 2
Metabolic RUN 1
groupes RUN 2-1 RUN 2-2
Fermentative bacteria 1.8x10® - 1.45%x10®
Tota! H.-Producting 2.8x10® 5.4x10° 4.0x10%
acetogenic bacteria
Homoacetogenic bacteria 1.3x107 | 2.45%10¢ 1.1x10%
Methanogen
Total 1.4%x107 3.4x10% 1.9x 107
H.-utilization 1.25% 10 | 2.25%x10% 1.7x 108
HAC utilization 1.9x10% |2.75x10* 1.7x107
Formate utilization 9.4x10% 3.4x 10 7.9%x10®
Methanol utilization 1.2x107 2.4x 108 2.3x10°
Total number of bacteria% ) 8.43x10° | 8.03x10° | 6.75x10°

ﬂ:fﬁﬁ {_)%‘< N ?Kbiiﬁ‘(‘ﬁ{t?&) () . ﬁ‘b‘ﬁtﬂ@ ‘j: % :Microscopic count using Petroff-Hausser counting chamber.
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Table 4 Methane and VFA Production Activites of the Sludge
Run No. RUN 2
Test RUN 1
Substrate RUN 2-1 RUN 2-2
Methanogens m]-CH¢/gVSS-d
Hz 156.29 117.10 142.70
NaAC 259.23 38,77 275.18
HCOONa 149.18 35.46 202.86
CH30H 1680.42 222.32 1566.20
Mixing acid of Cs ~ C¢ 317.4 185.63 326.07
H2+NaAC+HCOONa+CH30H 1916.01 341.30 1829.76
Fermentative bacteria mng-C0D/gVSS+d
Golucose Producing HAC 2087.71 1180.15 2557.70
+Peptone Producing HPR 410.86 2219.28 1263.48
Producing HBU 4908.33 1562.30 9758.09
Producing Total COD 6868.59 4734.41 12037.31
Hz-Producting acetogenic bacteria ng-C0D/gVSS-d
Producing HAC 133.42 90.41 123.58
HBU Producing HAC 245,12 82.93 165.44
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