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2 (Acidogenesis)
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32.1.1.

(Acetogenesis)

(Methanogenesis)

(Brownian movement)
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Local settling
3.Thermophoresis

4, Taxis  ?

b. (Lift force)

3212
(Reversible adhesion)

(Irreversible adhesion)
Extracellular

322 (Detachment)

3221

(Stationary phase)
(Hydrophilic)
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3. Shearing
(Shear stress)
4.Sloughing
b. (Abrasion)
(Fluidized bed)
3.3 (Anaerobic Filter)
331
3 @
(Fixed bed) (2) (Expanded bed) (3) (Fluidized
bed) 32
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31 ( , 2542)
HRT
332 (Design Parameters)
3321
1)
50 80-90
2000 . |
2)

1000 . | 2549)



3)
4
Mesophilic 30-40 Thermophilic
50-60 ,
Mesophilic
3322

Sludge Retention Time
(Void space)

Hall (1992)

(Module) 2

(2542)
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50
Young  Yang (1989) (2542)
2 3
3323
(2519)
15
1.20-1.50
(2521)
0.50 1.00
(2525)
0.30
1.20
Bayoumy (1999)
100% 10 350
1.0-1.80
(Short Circuit) 1.80
(Hydraulic

Retention Time)
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3.3.2.4
1,000
| 20000 .
8,000-12000 . /
16
L 12-96
(Volumetric
Organic loading)
GQ
B\= L)
- (1)
Q: ( / )
V= ()
2 (2542)
0.2-16 / ! /
?

2 . 1 .
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3325 (Hydraulic Retention Time)
12-96 H
30-40 12-14
3326
3.2 4.9-35
kg.vss/m3 60 kg.vss/im3,
3.2
(Hall, 1992)
Process Biomass Organic Speific SRT
Concentration  Removal Rate  Biomass Activity  (day)
(kgvssimd  (kgCOD /m3d)  (kgCOD/kg VSS-d)
Fixed Beds (Pilot)
Upflow 142 109 0.77 13
upflow 51 12 0.23 43
Upflow 49 18.6 3.8 2.6
Upflow 3% 4.9-20 0.14-0.57 175-173
Downflow 20 4-20 0.25-1.0 10-40
Expanded Bed(pilot) 40
60 15.6-72 0.26-1.2 8.3-38
Fluidized Bed(pilot) 115 49.5 43 24
30 5.1-25 0.17-0.83 12-60
312 40.6 13 7.6
1521 50.4 24 5-20
Fluidized Bed 20 18 0.9 il
(Full-scale) 22 198 0.9 12
15 105 0.7 14
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3327 ?
33 ! ] 1 (Hall,1992)
Process Media Voidage(%) SAI(2 3
Downflow Fixed Film 50-95 % 70-100
Upflow Modular Medium 90-95 % 85-100
upflow Random Medium 90-95 % 90-200
Expanded Bed (0.3 mm) 45-55 % 9,000-11,000
Fluidized Bed (0.3 mm) 50-300 % 4,000-10,000
3328 '
8000 12000 /
Young Yang (1989) (2542)
= SO — E
12,000 Q
= (R Q
0= (1)
3329
333
1)
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1) (Shock load)
2) (Intermittent mode)

3)
(Acclimatization)

334

(Plug flow)

(Quasi-plug flow)
(Parkin - speece,1984 pompimol ,1989)
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3351

50-60

1,000 /
500 /

| 2542)

3352

17

(Dague,1968 2539)
Mesophilic 30-40
Thermophilic
25-50%
Mesaphilic 100
1 /

6.5-7.7
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3353
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100-200 [ ..
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15
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34

35

336
)

200-400 (
2)
(Buffer Capacity)
1,500-2,000

3) (ORP)

36

/

19
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(Parkin

Sodium
Potassium
Calcium
Magnesium
Ammonium-N
Sulfide
Copper

Chromium(V1)

Chromium(ll
Nickel

Zinc

Owen, 1986

Hall,1992)

(gl (gl
3,500-5,500 8,000
2,500-4,500 12,000
2,500-4,500 8,000
1,000-3,000 3,000
1,500-3,000 3,000

200 200
0.5 soluble
50-70 total
3.0 soluble
200-600 total
180-420 total
2.0 soluble
30 total

1.0 soluble

20
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Acetaldehyde

Acrolein

Bacitracin
Bromoethanesulfonate
Chloroform
Creolin(mixture of cresote.pheno;,isopropanol)
Dinitriphenol

Dettol

Ethyloenzene

Fluorinated hydrocarbons
Formaldehyde
Long-chain fatty acids
Monensin

Nitrobenzene

Tannins

Virginiamycin

3.6

Ag | AgZXI2 Reference Electrode

(

440
10
20
20
15

40
10
340

10
500

10
700
10

2542)

+300
+100

-300
-500

f*»

an atmm

12542)

50%

2dill
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, -300 -500

5) Metaholic Activity

34

Cheng (1975) Rivera (1983)
4
(Adsorption)
I (Incorpration into cell)

Saccharomyces cerevisiae

p.aeruginosa

(Wise, 1988)
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H H"—»'2 ‘-»

co2>

hzo3->hcod-> c03-> MCOJi

(Optimum)

23



3411

Pompimol (1989)

34.12

80

24

Kugelman Chin (1971)

3.1

(Generation) (Wise, 1988)
(Strain)

(Permeabilty)

? (Acclimatization)

JRIVERSH

250 |/
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(Parkin , 1984

Nickel

Sulphide

Formaldehyde

39
(Acclimatized)

Nickel
Sulphide
Formaldehyde

3.5

Pornpimol 11989)

( Parkin

10

80

90

100
100
200
300
500
100
150
250
500

(/)

11964

o NN B oo o

15
23
3
3

Pornpimol 11989)

(1)
250
600
400

25



Oxidizing Sulfate Reducing Bacteria; I-SRB)

Oxidizing Sulfate Reducing Bacteria; C-SRB)

(1991)

)

2)

(2542)

26

, (Incompletely

(Completely

Choi Rim
1.7-2.7
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36.1

. (Commercial Cane Sugar: C.C.S.)

(Clarifying Reagent)

4

. .2537

21

2535-2536

4

3

. .2921

2535

Co )
.. 2535

Polarimetric Method

(International
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Commission for Uniform Methods of Sugar Analysis :ICUMSA)

37
(2542)
1 1.25
5500 /. 367 489 733 1467 . |/
A 44-96
(2543)
1 0.1
' ' 0.58 178
[ . 47 8
900 /
(2543)
510 . 300
[ 15
80-97
Pornpimol  (1989)
42 | 23 | 067 /.

750
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. 10.16
180 . 8.2
6 (1525 )
;040168 0056 . [/ ./ 2 2
24 87-90%
76% 12
8.986 [ .1 12 [ .1
72-92 %
0714 /. 4.72 [ .
0.826 [ ? 80-97%
0185 /. 1.758
[ . 0.098 =1
60-94% 0135 /.
Prayitno (1989)

(Rotating Biological Contactor)

0 50 45 9
(-Ball ?
200 /.
5 . 200 . .
97% 98% 141
| 0 /. 077
| 0% 96%

5 |.
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Haas Chongchin (1993)

(Anaerobic
digestor) (Precipitation)
' 10400 . 3,060 /
7 149 | .
coprecipitate
Wijaya (1993) Bayoumy (1999)
(Sulfate-reducing bacteria : SRB) (+6)
5 ] 8 8 /0
400 /90 50 /. 9%
65 /. SRB 6
[ .
Chua (1997)
(Hydraulic
shock loading) 3000 .
5 25 125 100 0.50

2 4 5 10



3l

5 98.1%
2 4 5 84-88%
8
10
5 3
1
Bayoumy (1999)
(Sulfate-reducing bacteria: SRB)
1,300 . 102 . 9.80
(1) 0( ) 15225 (2)
6 [ .1 (3 03 07 [ .1 (4
006 [/ .1 (5
100:5:1 (6) 12
TOC  50% 14%
( )
(1) 100% 200 /
150 | IEI. 5 |/
0 |/
2) 90%
350 | 200 / 100 / 1 7
/ 50 |

) 100% 10-350
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( H):cje(%—4j C

Steed (2000)
(Acid mine drainage:AMD)

Upflow anaerobic sludge blanket :UASB

1.07 170
32 mM 20 |
84 UASB
025 011 /. 051 2 /.
UASB (Clarifier)
2 40%

UASB
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