2.1

2531; Duvel, 1980 2538)
(Tchobanoglous, Theisen — Vigil, 1993)
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Gradient

211
21)
10-20 (
2531 2538)
(2536
12 34
1,26 662

53 ) 0.004 - 156

Osmosis Concentration

. 2531:

| 2539)

(
0.16 - 2.82

?
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¢

( - 2536) ?
21

Chain DeWalle (1977)
(Free volatile fatty acids)
500 ,
carboxyl aromatic hydroxyl

(Refractory matter)
Chlorinated organics, AOX (Adsordable organic halogen) PAH
(Polyaromatic hydrocarbon) (Chang and Alvares-CoHen,1997; Sung and Lee,1997)



2.1 (Tchobanoglous et
al, 1993)

2 10

5.0-6.5 6.5-7.5
bod5 Il 4,000-30,000 < 100
TOC . 1,000-20,000 < 100
Total solids . 8,000-50,000 1,000-3,000
Phosphate A 5-100 <h
Sodium = . 50-3,000 <20
Chloride 7/ 500-2,000 100-500
Iron I 100-1,500 10-400
Calcium I 500-2,500 100-400

'(eenan et al. (1993)
(

2.2)

(Bae, Kimand Chang, 1997)

( 1 2536)



(2531,
1 2539)

2196 /. 0105 /.
51210 /.
535 /. a7 .
425 - 1140 | .
08 /. 19 - 175 .

2.2 (Keenan et al., 1993)

(/1)
(it 5768
30:4,650
800-10 000
BODYCOD 01:09
340-3.600
280-2,600
250-550
10:65
400520
0.00-0.35
001010
000030
0.10-0.80
0.05-1.20
001080
00-115

<02 -



”

2530

3013 /.

0.27-556 /.

.. 2537

4,000
2543

(2530)

2.3

(25%)

.. 2534

0.03

1.13-3.74

7 (254)

.. 2543
3,200
3
40x20x2.5

o
il

6,000

.. 2529

0.01-2.88
0.03
24

4

20x20%2.5

2.5

I
I

10

2.41-

2



2.3

TS

TVS

TSS

TVSS
TOC

COD
BOD5
TKN
Organic - N
NH3- N
Total p
Total-Aik
VFA

FOG
PCB
Or
Hy

2530)
/
/
/
/
/
/
/
/
N\
/.
/
/
/
/
/
/
/
/
/

Pt - Co Scale
mmho/cm

7. .2530

1.0-8.6
3,215-21,541.6
958-8,176
61.9-2,732
51.7-1,015.4
750-2,875
986.7-9,214.6
178.2-1,881.1
298.7-2,198.6
101.2-440.3
197.5-1,758.3
18.4-69.5
850-9,150
110-912.7
97.6-355.4
42.1-340.2
515-2,176.4
<0.7
<1.0
3.8-4.7
2,550-45,450
5.75-42

Earth Smell Ammonia

11
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DO

Salinity
Alkalinity
BOD
COoD

SS

DS

TS

213

| 2535)

1.
(Jmhosicm

ppt

/
/
(2
N
/
/

pph
ppm
ppm

(Landfil

12

.. 2535

29.7

0.27

25,509

137
587
268
6,380
174
12,425
12,583
20.71

0.68



2.5

pH
Turbidity
BOD
CoD
SS
TKN
NH3N
Chloride
Sulfide
Total Conform

Find sand, Find sandy loam, Silt loam, Light clay loam, Heavy clay loam,

254 |

NTU
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

MPN/100mL

| 2542)

19

363
2,640
3,962

206
1,299

414
2,159

11.8

>240,000

13

Sand,
clay



14

(non-biodegradable)
CODTOC, BOD/TOC, VSIFS
S04
2.2 CODITOC
33
16 CoDTOC 4
13
CODITOC
5 10 B
[

20 %i\ _ 2 | l |
=i 1.0 “m"““ S 6
(c) 0 "I““"“““I“““l"I"""""lllllllllnun (d )50 1 1
5 10

15 0 S 2 10

Time , yeors Time , years

22 BODICOD, CODITOC, VSIS pH
(Ou, 1989)



2.2

22

BOD/COD

BOD CODITOC

BOD/COD 0.47-0.07 23

?

(VSIFS)
0.2-0.25
6.5-7.0

)

?

4 (Tchobanoglous et al., 1983)

(Tchobanoglous et al., 1983)
2.6
2.3



2.6

1983)

16

(Tchobanoglous et al.,

fouling



Feed

Anaerobic contact procoss

Gas
Gas
r Degas M
_ AAAA
yo\= /- AAAA
3 Clarifier
Feed

Upftow packed bod

Gas

Recycle

expanded bod

Gas
Gas
i % z Gas To
ey aerebic
> q Fecd troatmonl
——
Food
WFeed
UASB incorporating Baffled reactor Anaerobic contact coupled
separate settler with aerobic polishing
(@)
Solids separation, Primary Reactor
e.g., intermiltent sedimentation (aeration tank)
sand filters Leachate
or effluent A Effluent
Leachate o
anaerobic
or elfluent Aerated
lmm_’ pond(s) process
anaerobic Sludge
process drying [
Acrobic ponds beds
Activated sludge or tickling filter
ih)
Chemicals Granular Cl
medium Carbon 2
filtration i

2.3

Sludge
blanket
clarifier

Influent

Waste sludge  '© clarifior

to filter press

(c)

(Tchobanoglous et al., 1983)



1983)

Keenan, Steiner  Fungaroli (1984)

Diamadopoulos et al. (1994)

Dollerer ~ Wilderer (1996)

18

(Tchobanoglous et al.,



2.3

231

(Aromatic compound)
, (Nitroaromatic)
(Polychlorinated compound)
(Chlorinated aromatic compound)
(Aliphatic compound)

(Chang, 1997)

(Cometabolism)

19



20

232

(transformation) ?
(biodegradable) 2
(primary substrate)

? (growth substrate)
(secondary substrate)
? (nongrowth
substrate) ? 2
?
(biotransformation)

(cometabolic enzymes)  ?
? (Criddle, 1993)

(energy substrate)

?
(Criddle, 1993)

1972 Horvath 20

(Methanotroph)
haloginated aliphatic, alkyl halide



II «uV\Waw

Amm «oing

alkyl benzene sulphonate chlorobiphenyl (Adriaens, 1994)

Pseudomonas
(Criddle, 1993)

2.3.3

2331 ?

(refractory organics)

(substrate inhibition)
Haldane
(Gupta, Suidan, ~ Sayleset, 1996)

Rate (KxS)/[Ks+S+( 2K]]



Rate

K

Haldane

1 Neufeld ? ?

= (Ke )8+ xS/

Haldane

Rate
T

Monod Equation

Haldane Equation

Attt DN oyee—y— e R g 1

Concentration

Monod

Haldane (Gupta étal, 1996)

22
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Haldane
?  Monod
Rate = {[Kx J/{Ks+ +[ x(SK)"IB+[(«x )/ (Ks+ )]
Monod K  K) Ks
?
Haldane
?
?
2 I
2.3.3.2
?
(Gupta e
al.,1996)

__Meinander Barbel (1997) xylose — xylitol



24

xylose
? 9 % 1
(mannosg) mT% 1%
51 % 15 %
Arcangeli  Arvin (1994 Arcanged  Arvin,
1995) ' ' 1 (xylene)
2.5 0-xylene
0-xylene
Arcangeli  Arvin (1995)
(nitrate-reducing culture)
0-Xylene, m/p-xylene
1 1 1

Surface rate removal (gm’d”)

2.5 0-xylene (O = o-xyleneP = m/p-xylene,® =
ethybenzene)



25

linear alkylbenzenesulphonates (LAS) (Hrask, 1996)
chirohydroxybiphenyls, dichlorobiphenyls, trichloroethylene (TCE) (Andriaen
and Grhic-Galic, 1994) ? \

TCE (Hamamura et al., 1997;Reij et al.,1995)

2333

(Gupta étal., 1996)

Chang et al. ( Cheng, Suiden and
Venosa,1997) ? (competitive inhibition)



2
, = k 1
Xdt Ks(l+ 2Ko)+ 1
12 1 2
' 2
? 1
Chan, Voice and Criddle (1993)
0-xylene  Pseudomonas
0-xylene
0-xylene
0-xylene
2 0-xylene
0-xylene
0-xylene
0-xylene
0-xylene
2 0-xylene
0-xylene
(cosubstrate)

Michaelis-Menten

26



21

as2 = k 2 X 1
Xat K2(1+SIKe) + 1 (14 Ks))

?
Arcangeli and Arvin (1994) ( Arcangeli, 1995)

2.34
L
2
3
3
?
?
Reij et al. (1995) ?
TCE 2.6
Kim ( Hamamura et al.1997)
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0.01
100
2.1 TCE (Reij et al., 1995)
(. /
. TCE )
Mixed culture 23-1,200
Mixed culture m
Mixed culture + 11-30
Methylosinus trichosporium OB3b 320-1,200
Mixed culture 9
p.cepacia G4 14-71
Xanthobacter sp. strain Py2 4-23
Cheng et al.(1977) 2 4-dinitrotoluene (2,4-DNT) '
24-DNT 24-
380 24-DNT 2,4-DNT

4amino-2-nitroliiene (4-A-2-NT) ~ 2-amino-4-
nitroluene  (2-A-4-NT)



24m?

1
2
3
4

?
?
?

7 (Hydrolysis)
(Volatile fatty acid)
?  (Acetogenesis)
(Methanogenesis)

«

29
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1 ?
?
? N
(Amylase) (Lipase)
(Esterases) (Protease) 7 (Lysine)
(Tripsin)
2
1
1
?
(Fermentation)
2
)
2) ?
3 ?
2 «



24.2

Retention Time)

31

?
?
?
' ?
?
Lettinga
!
SRT  (Solids
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(granule

pellet)

(Sludge blanket)

GSS (Gas-Solid Separator)

32
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50 %

GSS

10 %

GSS

33



(Dewatering)

(Organic load) (Shock load)

(Halogenated solvents)

2.5
251

Urase étal. (1997)

34



7 (258
(Class A pan)

1.22 0.30
143 1
? 132 139
1 1
2.5.2
? (2530)
: 500 /.
? 62.36 (SRT) 20
025 . |3
117 51.13 500 /.
7?7 33 . 13
Niramon Thanuddhanusilp (1995)
(Segjuencing batch reactor, SBR)
4 /. 5.5
53.37 % ?
80% 8%
Diamadoponlos et al. (1997)
91 30 /. 1090 /.
TKN 133 /. (80% )
3500 /. 98 % 99 %
50 % ' 30

19 )0

—_—
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Bulc Tjasa et al. (1997) (Constructed wetland, CW)
1264 . 450
68 % 46 % 81 % 80 %

1

Lugowski et al. (1990)

9%
% 98-99 %
253
Chain DeWalle (1977) 11,000-58,400
I . COD:N:P 100:2:0.2
2,000
1.25-7.67 143-2097 . [ 3
1830 /. 93 % 510 /.,
Henry, Prasad and Young (1987)
2 8§ . 60 . 3
14000 /.
3750 /. 24-96
126-145 . [ 3 90 %
400-500 | . 78-85 %

Kennedy, Hamoda and Guiot (1988)
Fixed Film Sludge Bed
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upflow Blanket Filter (UBF) Downflow Stationary Film (DSF) DSF
94 % ? “wr . 13 15
UBF 88 % L .

10

Chang (1989) SBF (Sludge Bed Filter)

92 % B3 . 13
AN Y .|
9.9 %
.
102 683 [ - 90 %-52 %

Mendez et al. (1989)
40 %

91
09

9
Keenan et al. (1993)
Bed Filter (UASBF)
85 % ?
35
Nedwell Reynolds (1996)

(Methanogenic  digestion)
reducing digestion)

65 %

10 %
90 %
160-515
0.341
?
D /.

upflow Anaerobic Sludge

800-1,000 /.
0 . /3
SBF
(Sulphate-
81-97 %
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3 . 13 62 %
80% 84 % 042 35 mM 105 mM 175 mM
3dmM S0 067

100 /.
Sung et al. (1997) ?
36 %
35 2-10
07842 . 13 1
?
1.2-14 4-6
! 0-16 % 1
! ( 10 %)
40-80 %
Timur ~ Ozturk (1997) 1 '!
5000 /.
ASBR (Anagrobic Sequencing Batch Reactor) SRT 9-40
15-1.0 AHBF (Anaerobic Hybrid Bed Filter) 0.9-5.1
814 %

24
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Nakayama ~ Enari (1997)
TOC 7,000 /. 50
90 %
20-30
80 %
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