21

2.1.1
23.00 - 6.00 .
( )

2.1.2

2121

4
(yogen)
10-20
. lonic strength
0.15 (globulin-x) 8 - 22

lonic strength 05
(myflorillar - protein) (actin) 1 (myosin),
(actinomyosin) 65 - 75



(stromal protein)

(collagen), (elastin), (reticulin) 3-10
15
(trimethylamine-
oxide)
2.12.2
18
(linclenic acid)
3 2
(depot fat)
(non-Clepot fat)
(cell membrane)
(polar)
(fatty acid)
(saturated fatty acid) (Unsaturated fatty acid)
40 6
1
97
1820 2
0 2
2123

2124



| fitnuw Wil
j ' 1 nifUiHTI VE9E
213 ?
2131

Pseudomonas sp., Achromobacter sp., Micrococcus sp., Bacillus sp., Streptococcus
sp., Hlavobacterium sp., Sarcina sp., Corvnebacterium sp., Serratia sp., Vibrio sp.,
Alcaligenes sp., Lactobacillus sp., Bacillus sp.,
Flavobacterium sp., Achromobacter sp., Vibrio sp., Pseudomonas sp., Clostridium sp.,
Escherichia sp.,
102 - 107 103109

103109 Escherichai sp.,, Seratia sp.,

Pseudomonas sp..  Clostriduim sp.

(autolysis)
(amine) (indole) (hydrogen sulfice)
2132
(NaCl)

88.26+2.79
0.24 0.30 ' 024
0.17 040 240

3

21321 (non-halophilic 1 halophobic

salt -sensitive bacteria)



6

21322 (halotolerant  haloduric bacteria)
10
, Micrococci, Staphylococci
Clostridium botulinum

21323 (halophilic  bacteria)

(moderately halophilic bacteria)
3-15
Pseudomonas spp.. Achromobacter spp., Micrococcus ssp.. Pediococcus spp.,
Bacillus spp. Coryneform

(extremely halophilic bacteria)

12 ' ' Halobacteriaceae
2 Halobacterium spp. ~ Halocaccus sp.
(Screen)
2.2
4
21
1 1 1 1
2 1 1



No. of Micro-organism

Lag Log Declining Endogenous

Growth| Growth | Growth I Growth

Phase Phase Phase

Time

2.3
231



f
2-2

asliBiaAnsou asdwvdluiide

le. le‘ le. leA
asfuBiannsau pandiau CO,, CH,COOH Tumsn
uaUiien mfusulanenled iy Tulngiau
A -aaes . . . . e .
‘n’aﬂgns‘m Aerobic Oxidation |AnaerobicOxidation | Denitrification

22 ( | 25%)




4
1 Hydrolysis
2 . Acidogenesis
3. Acetogenesis
4 . Methanogenesis

2-3
Stage
Lipids Proteins ~ Carbohydrates
Hydrolysis
Long chain -~ amino Acids su'%gar
FattY q_cids l
t it r
Acidogenesis short chain Tatty acids + H2+ C02
ESS Ir
Acetogenesis Acetic acid + H2+ C02
1r y
Methanogenesis chéd+co2 c|_
High hydrogen partial pressure
Low hydrogen partial pressure
2-3

(Sam-soon ,1987)

Organism
group

Acidogenic

Acetogenic

Methanogenic



24

(Amylase)

10

(Hydrolysis)

(Lipase) (Protease)
hydrolysis

(Acidogenesis)

(Fermentation)

(Acetogenesis)
2

(Methanogenesis)
3



Starch

Diastase, Ptyalin

11

Maltose
Carbohydrates
Sucrose Maltose Lactose Cellulos
Sucrase Lactase
Glucose Glucose Glucose Cellobiose
+ +
Proteins
\L Proteinases
Proteins
Polypeptides
\l/ Peptidases
Amino acids
Glyceride Phosphoric
Fats \I/ Lipase J/ Phosphatases
Glycerol H,PO,+
+ fatty
24 hydrolysis

(Sawyer and McCarty,1987)



23.2

2321,

2322
23221

12

(Sludge hbed)

(GSS, Gas Solid Separation)



13

23222

(Anaerobic Bulking)

(Extracellular Polymer)

Lettinga (1991)

(Sayed , 1993)

Biological
Inutrient Removal (Alexion , 1994)



2.32.2.3
Lettinga

(1982a, 1982h)

21
2.32.3

2324

(1991)

Zoetemeyer

58-6.2

14



21

6.0

58
48
4.5-4.7
7.0
6.0
45
4.0-5.0
6.0

6.5
4.5
59

50-55
6.2

(NH3 21

NH&+

37

30
30
30-32
37
37
45
35-37
35
18

35
32
36
35
35

i

()

24.0
3.0
12.0
24.0
6.0
3.0
47
34
4.0

9.6
7.0

12.0
12.0

NH3  +

1200 mg/L

40 - 50 %

60%
50 %

23- 28 %
70%
20%

85%
67%

H

2539)

Zoetemeyer
(1982a,1982h)
Alphenaar (1994)
Lettiga (1980)
Lwin (1996)

(1987)
Alexion (1994)
Kozuchowska (1995)
Yoda (1997)
Romli (1994)
Sayed (1993)
Malaspina (1996)
Garcia (1991)
stadlbauer (1994)
Cseh (1984)
Anderson (1994)
Zhang (1994)

15

21



2.2

Mgz Ca

(antagonism)
3900 /.
50- 1,000

9

50-200
200-100
1500-3000
>3000

I

(1)

150
3000 /.

Mg  Cazt

20 - 45

16

2-2
(McCarty,1994)

Na+ 1K+

Na+



)

methanogenesis
6.2

(C:N:P. )

N:P=350:5:1

(

(Methanogens)
6.5-8.2
(Acidogens) 6.0-6.5

Volatile fatty acid, n+ H 2

100 10:1:1

BOD :N:P=100:11:02

100150 /.

 253%)

17

COD :



18

125 /.

2325
2 (2544)
1 1
(COD:N=10:1)
2.3.2.6
Guiot (1992)
(media)
SEM
(Scanning  Electron Microscapy) 3

UASB 2-5



fQ enw OCKkgens  ~. &
IC-rcdacm o g b
£t amsar%msdp. Pt d.
I-Using meliun-ogens P asesss

Hydrqgenic acctogens
HY—umﬂg me?han gens

o
‘‘‘‘‘‘

Sicihanosaeia spp
Buk iuyid .z 2| Granule
[ Gi > E f

Pn!ltn’nl | :
r\.lcf_f«l v Ay

< i

g L

o I

2-5 UASB

Sulfate reducers Methanosarcina

19

6. Active glucose use

P, Active pf&p«snate usé .

Him Aeue Hzose (hagh filit/)

Hla; Active H? use (10* affinity)

Ah2' Active aeetatéuss {high aMirat)}
Ala Active acetate use (jow affinity)

(Guiot, 1992)

Hydrogenic  acidogens

H2utilizing methanogens

Hydrogenics ~ acetogens H2utilizing
methanogens ~ Methanosarcina Methanococcales  Maethanaspirillum
Aceticlastic Methanosaeta
H2utilizing  methanogens
Substrate ( Ks )
Aceticlastic Ks
Aceticlastic , " (Granulation)

Aceticlastic methanogens  (

Methanosaeta)

substrate



Methanosaeta Ks
methanogens

substrate

(bulk  liquid)
acetogenesis ~ methanogenesis
L ! 1
2-6

acidogenesis

20

Aceticlastic
Methanosaeta

acidogens

acidogenesis

(rate limiting step) 1

(Fang , 1994)

[ | | Predominant bacler» in «ch layer

Bacterial composition 1 * *

kyer:

Aeidojens ¢ HI'Consumert
Il m Middle layer: SM ¢ M*
100% | 1l mCentercore; Me
Mz
A : Acldotens
S\ i SM: Syntropbic microcolonies
0% N McUrikmed/b tp,

. Proposed layered structure and bacterial composition lor the (ramies treating soluble carbohydrates.

2-6
(Fang , 1994)
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241

24.2

2421

(Grady

2-1

100:5:1

1999

arm uyiK afiifj}



B W

uanTutR Aty

lussiiadu

Alusisiiaty

22

asduvisgluingiau

(s gyGEa)

NH,"-N

4

nsdaasew

upAANIATY

DONTIAU
.................... ...>

NO, -N

aNFIau
............. -.’

GGG

ansduvisd-anfuau

l

—

2
NO3 'N(+5)
N

02 (+4)

:

[
mMa NO ,,,

l

-4
My N,O

£

(=4
MY N, )

12544)
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2422
2-2 2-3
2-4
Nitrosomonas
INH4+ + 302 A 2N02 4+ 2HD + dH+ 2-2
Nitrobactor
2N02 + 02 - » 2NO3 2-3
Total reaction:  NH4+ + K2 - ) 2NO3 + HD + 2H+ 2-4
2-2 2-3
2.4 1 457
3.43
1.142
2-5

NHé4++ 1.8302+ 1.98HC03  —  0.98NO3> 0.021CHMNO2 + 1.88H2C03 +
LOATHD....iivnn 2-5

2-5 1
433 3.22
111
2-4



24

10 /.

)
Orhon  Artan (1994)

1.5-8.5
8.5

Sedlak.R.1,(1991) 1
1.14

2-8

01 - 10 /.
02 /.
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r -
o MU : 1

e

" Ip 1x
il p

1 1 1

60 /O GO 9.0 10.0 poH

2-8 (I (Henze 1996)

Henze (1996)
I 25-30
10-22 35-45
2-9
Iheorelical (corresponding to x = 0 107C ")

201~

R

. \‘\”- 7NN
0 M L lo 1
G 10 &

a
C rwemp

2-9 (Henze 1996)



)

2-3
(Henze 1996)
Metal Conc.(g/m3)
Cu 0.05-0.56
Cu 4
Cu 150
Ni >0.25
Crl)  >0.25
Cr(l) 118
n 0.08-0.5
Co 0.08-0.5

24.2.3

Henze

Effect

Nitrosomonas activity inhibited (pure culture)
No essential inhibition in activated sludge

75 inhibition of activated sludge
Nitrosomonas growth inhibition (pure culture)
Nitrosomonas growth inhibition (pure culture)
75 inhibition of activated sludge
Inhibition of Nitrosomonas (pure culture)
Inhibition of Nitrosomonas (pure culture)

26

(1996)
23



Lie

1.0-9.0

Welander (1994)

Randall
7.0

Henze

8.0

(1996)
7.0

2-6  (Orhon, ., 1994)
----- ' ND(g) ) N)
05
(1992)
NO N2

27



0.13

5.1

Tam

243

100

)
Abeling

0.22

(1994)
31

Abeling

Seyfried

6.6:1

Seyfried (1992)

(1992)

11

28

6.8

0.4

CODINOx-

2-10
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2.1

NH3+ C02+ HD

36

bl

<

2.1

s

nsaleduluianasi, wily, Co,, H,

.

CH,
CO,
NH, + CO, + H,04¢% NH,HCO,

( , 2544)
(NHHCO03
b NHHC03
1w )
1

29
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2.4.4
Sedlak (1991) 3
) 2-11

Return Sludge

Nitrate recvcle
4LL L L
Effluent

Anoxic Aerobic
Influent
211 (Sedlak, 1991)
) (Randall, 1992)
212
I><] Aeration tank
Influent (
RAS . Aeration Device
lwp.s
212 (Randall, 1992)
) 213
Supplement BOD5
Clarifier Short term Clarifier
Inf;il; Aerobic Anoxic | —P{ Aerobic mt
i Ous ... I W O oo

2-13 (Sedlak, 1991)
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) FM

100- 150 /. FM 1-2

50-60
e 15-25
AN
510 . [ .
2.5 !
(osmotic pressure)

(plasmolysis)
available water (Aw)

sulfhydryl group (-SH) transfer acyl group



(anaerobic) 40
6.
2
2.6
26.1
Pohland ~ Ghost (1971
2
2
! 2
)
Holshoff (1983)
- 40
Shin (1992)
3B -6
6.5
Lettinga (1991)
2.6.2

Randall (1992)

32

25

Fang HH.P.,1995)

(Lettinga et.al.1991)
6-24
20



8.0

26.3

Ohan  Aran (19%)

Jones Hood (1980)
3 8.5

05 /.
0.5-1.0

(2540)

Kincannon Gaudy (199)
4
3000 /.1

Ludzack Noran (1965)

20000 /.

0.3-0.5
40

45000 /.

(Osmotic shock)

0.2

33



35,000

0

10

I

20,000

Tokuz

I

Eckenfelder (1979)

1)
(
Hamoda Al-Attar (1995)
30 /
(1978)
. 1978)

24

10
24

20

phosphoms

25
200 mglL

400 mg/L

93 -

34

9%

82
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1 NaCl, Na2 04, NaNOj phosphorus
1 1,168 mg/L
5-8 ppt
Chloride 1,200-1,500 mg/L BOD removal 95 , COD removal 90
SS removal 95
20,000 mg/L
10
24
29,000 mglL powers activated carbon,(PAC) 200
mg/LW
70
30 ppt  NaCl
CoD
93-95
4
A
NaCl,  NaXs04,  NaNQj CoD coD
35,000 mg/L BOD
( 10 mglL) coD

J «21
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2.6.4
Okuda Shin-lchi (1991) 2
Bacillus . Water
Circulation  System Bacillus sp
(2539) T
Geotrichum  candidum
30 7.0 4 ( )
43.3
(2540) Halophilic
methanogens anaerobic  digester  biomass
035 |
6.2 AN

80 50 /.
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