31

31

—_
o

4
(room temperature)
( A
( B
35 5 7
(COD)
(BOD)
(pH, ORP)
(Volatile fatty acid )
(Total Alkalinity)
(VSS)
(SMA, specific  ethanogenic activity)
(Total gas volume)
5 . /3
trace element ( )

100: 0.3: 0.008 ( ,2539)



31 31

Guiot et.al.,(1992) ,Fang etal.,(1994) Batstone et.al.(2003)

3.2
2
31
A B
12 . 1-2
32 (Batstone et. al., 2003)
Property Carbohydrate Protein
Microbial density Very high Low
Layered structure (SEM)  Yes No
Microbial diversity 4 main types Many types
Acidogenic bacteria Around edge Clumped throughout
Syntrophic groups center granule
methanosarcina Outer throughout granule
methanosaeta center Some of edge
Filamentous,
throughout granule

(Start up)
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1
3

3.3

~ ro

4

B 2
5 . 13
2 /3
(1)
(1) (1)
1 255 :
2 255 153
35 255 459
1 255
2 255 153
35 255 459
7 255 1173
20
15
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SO JC TN NCITN

)l

60

35

/
A
B
A
B
A
B
A
B

0o > W >

(Steady state)
2 5
120
1
() (/)
2 35
2 35
2 1
2 1
2 5
2 5
2 10
2 10
2

RO PO PO PO

2

10/ .
34

trace element (
100: 0.3: 0.008

60

10
10

255
255
255
255
255
255
255
255

42

459
459
1173
1173
765
765
1784
1784



(Hulshoff Pol et al.1983)
(Specific methanogenic activity, SMA)

( 2539) [CaCl2  CoCl2
100: 0.3: 0.008
Start up Steady state
355710 |/ .
(Ca24Co (Ca2+ Co2¥
60 60 60
32
3.2
321
4
3.6
322
500
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3.3

331
4311
4312
43.13

3.3.2

3.33
215

101 - 169 112-196
76 -89
46-64 47-67
12-18 13 1.7
249 -2% 253 -295
5/-86 57 -86
54 -74
500
30
60
2
1
250 .

025 . 015 .

(Gas-Solid separator, GSS)

3.3

135-196
76-98
50-69
13-1.6

251 -293
62 -88
5-78

104



3.34

3.4

341

34.2
343

P2

P1

34

(GS9)
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Recycle water

X

V3

Recycle pump

MK

Tank 3

Gas Gas Drain
VA4
(5as meter
Effluent
S
V4
5 Drain water
Tank 4

V
Pum
.—.p Influent

— B*0-
V? Tank 2 Tank 1

34
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35
37
5
Specific methanogenic activity
A
C

> > > > > > W >

> > > > > W X

3
steady state

3.7

49



3.8

Specific  ethanogenic activity

50

pH Meter
Thermometer
ORP Meter

Close reflux
Azide Modification
Standard Method
Standard Method
Standard Method

Kjedahl method

Particle Size Analyser

SEM (Scanning Electron Microscope)
methanogenic activity test

GC (Gas chromatography)
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