21

21

367,547

1
726
(water content) (99.9%
0.1%
C,H,0 )
(hard detergent)

(soft  detergent)
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2.3

S
()
1-13 312718
116 672
08 M3
7480 7400
662 -
6567 1816193
74 -
5265 243N
A ¢
6872 I8
B 7
6l 27
2536.
1]
24

22

10

S R)

() ()
2528 8-21
M1 34163
16:84 1419
2669 21-170
17 M6
247501 487- 113
3 3
324416 919230
a a
B % 16
Y b
) {110
[ v

25

(v
131708

1545
840- 20
142-26

539713
Bl
51045

2343



24

() ) (

AR 1 ar
39 1 36
08 2 12
3% 2 5
¥ 1 15
0D i/ 38
0B 6 13
0D 1 02
219 1 19
10m 10
Metcalf & Eddy Intemation 5inc.
(final draft) 2541.
221
23 .. 253
(Activated Sludge with Contact Stabilization) 21
30,000
21 120,000

(Interceptor) 2
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1 pH

2. DO

3. BOD

4. COD
588

6. TKN

7. N1Ij-N
8 T-P

9. NO, -N
10. no2-n

(mg/2)

Chemical

treatment
86

m

20,000
2,400

1,920

8.00

310
1,001

Biological
treatment

84,800

7.18

17
29
!

2
Aerated
lagoon

102,400
2,700

3,500

103

.. 2540

Activated Activated

Sludge Sludge
5200 . 3,524

1,075 350 - 550

3,400

7.38 743

1% 128

220
829
34.6
26.8
29
02

0.03

1

Aerated
lagoon

9,330

7.30
0.50
109
119
5
a
258
4.4

1

Activated
Sludge

1,240
I

715
0.00
164
164
289
132
522
39.8
5.17

2

‘B0

Comhined
System

2,080

30,000

7.30

85
103
%0

Activated
Sludge

7,200
4,000 - 5,000

7.00

140

50

Activated
Sludge

2,106
600 - 700

7.00

170

57



2.5

L pH

2. DO

3. BOD

4. COD
588

6. TKN

7. NH,-N
8 T-P

9. NO, -N
10. NO, -N

| 9
Chemical Biological
treatment treatment

86 ?
)
20,000 . 84,800
2,400
1,920

(my/D)

5.60 123

380

72.00 21.00
462

2
Aerated Activated
lagoon Sludge
2
1
102400 . 5200
2,700 1,075
3,500 34V
7.00
380
2 14

. .2540( , )

Activated
Sludge

3,524
350 - 550

7.07
2.00
2.00
8.00
7.00
26.90
20.60
2.10
140
0.02

1 2
Aerated Activated
lagoon Sludge
9330 . 1,240
7.54 742
6.40 4.20
20.00 53.00
47.00 84.00
25.00 28.00
26.90 30.90
20.60 26.40
3.00 348
0.30 0.67
0.23 0.40

Combined
System

2,080

30,000

7.00

6.00
15.00
17.00

Activated
Sludge

7,200
4,000 - 5,000

7.00

11.00

17.00

Activated
Sludge

2,106
600 - 700

7.00

24.00



70-80

(pH) 6-7

10

900
BOD
0

v ¥

v
i la 1IN

11a
v
H9ANDINTE feanNAzNOU fe9¥e 15

s iny

AzNOUINAY

), a@@y-
ANASNBUYIN

' v v v '
5% 2.1 urugiinaasduasumstiiaindoves Isaihaiudednszo

(Aerated Grit Chamber)

20

(Clarifier tank)

30




(Chlorination contact
tank) BOD 4-10
45
8000 4
(Stanilization tank) 4
1 4 4 1

7,000

(Sludge thickener tank)

(Sludige storage
tank)
(Sludge dewatering machine)
(Sludge cake)
222 'l 1
4-5 38 3,360
&2 (0.1312 ) 16,800

2,400
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(Archimed screw pump)

180

4-6

17

BOD

200
BOD



UANAZND UBIANDINA

2
VUUIN

aznauLINal

119 m3i

DIHINALNDU

MNAZNBIUNY

22

23

%




14



6.5

65 - 85

500



3r°c

24°IC

Density Current

MLSS

0C

16



24

23-92 4-7

(Organometallie - compound)

241

68

(Complex compound)

23



—»
Atmosphere l
emission vocalnic deposition wet & dry
A
activity deposition
| Industry < I Lithesphere Run off
products products , waste
Lp| Domestic wastes
X v

wastes

S

2.3
Lester 1987.

/

CWCI'S

Combined

T

Sewers

.

Storm Sewers

Treatment Works



X
X X

X

26

> XXX X X X X XX X X

> < X
< <
> >
>~
>
> >
> X X X X
=< =< >
< X< =< > < X< X >~
>~ > > < X< X < X<
XXX X X X > <
>~ < < >~
> =< =< X< X X
> >~
=< > >
=< =< > > < X
=< =< =< >
=< >

 Atkins and Hawley 1978,



2411

(CaS04) , cadmium chloride (CdCI2

cyanides

divalent cadmium ion

$047
CdOH),  Cd(OH)?
pH (pH
Cd(OH)?

hydroxyl group  (OH)

b

cadmium  sulfate
cadmium nitrate (Cd(NO,)2

amines

(Hydrolysis)

pH

humic acid > CO,2> OH > CI'>

CdOH 5 Cd(OH)2,
2

Cd2+ 4 2 OH <-» Cd(OH)?2



cations , soluble Cl

« « 1D

) (Sorption)

hydrous metal oxides

J) (Evaporation)

4) (Oxidation)

hydrated divalent
S0L

24.12

IVa



)
Pb(OH)2()
PBCOj ()
Pb,(OH)2C032()
PLHCOj+  PHCO}0
2)

(Solubility)

> P2+OH  (Kg = 10 at25°)
> Po+ C0Z (Kg2= 10B2at 25°)
> 3Pb2+ 20H + 2002 (Kgj = 104Bat 25°)

Py
(Pb24)

)

(lon exchange)
(‘lon exchange)

pH

competing cation  Ca2+,Nat

manganese  oxide

pH

manganese oxide

(Adsorption)
hydrous ferric

hydrous ~ ferric



4) (Precipitation)

(anion) ~ pH  pH

9.2-9.5
2413
b
| 2
1 2
(Arylmercury)
" (Alkylmercury)
2) ! (elemental
mercury - Hg’) (mercurous ion Hg

(mercuric ion Hg2)

1) inorganic divalent mercury  Hg+

2) metallic mercury  Hg°

3) phenylmercury  C6H5Hg

4) methylmercury ~ CHjHg

B) alkoxi - alkylmercury  CHjO - CH2- CHj- Hgt



CHjHg

(Méthylation)

Ho2t 1
CHHg+
(CHJ) Hyg
pH pH
pH
2.4
2.4.2

microorganisms

> CHHgH - > (CHYHg

microorganisms

monometylmercury dimetylmercury

insoluble in water

volatile

soluble in water

Hg2
CHjHg

(CH3 Hyg
CH*Hg+

(Flocculation)

pL



Hg®

CHHgCH3
CHjHg'
N
HgCI2
ngF
Ho2T(->-Hg2++ HyQ)
CH3Hg+
A A
HgS
s
Oy /|
CHiHYCHi

02

24

02

02



(Lester , 1987) ]

(Kiff, 1978) Sludge Volume Index (SVI) (Magara, Numbo  Utosowa ,
1976)

Forstner (1976)

pH

Alabaster and Lloyd (1980)

pH 8.5-11
Demayo et al. (1982) pH
pH 0
(Brown and
Lester 51979) Yamada et al (1959) , Magos
et al (1964) Clostridium  cochlearium
Hot monomethylmercury  (CHjHg) dimethylmercury
((CH3Hg) |

2.1



2.1

(Alumimium)

FS
PP
(Bismuth)
LS
(Cadmium)
FS
PP
LS
(Chromium)
FS
PP
LS
(Cobalt)
LS
(Copper)
FS
PP
LS
(Iron)
FS
(Lead)
FS
PP

LS

(flg 11)

500 - 1750
250 - 350

0-120
4-44
4-12

10-38000
31-47000
20-120

N3

0-160

23 - 25000

106 - 54500

457 - 2950

10-1100

4-95
37 - 25500

57-79

0-100

42-88

0-99

5-65

10-95

<0-17

0-98

715-79

0-92

87-98

0-100

<0-99

92
51

10
10

46
52
53

63
46
64

14

65

63

53

86

63

64
45



2.1

(Manganese)
FS
PP
LS
(Mercury)
FS

PP

(Molybdemum)

LS
(Nickel)
FS
PP
LS
(Silver)
PP
LS
(Thallium)
LS
(Zinc)
FS
PP

LS

: Lester 1987.

FS: Full -

(J1g/1)

20-100
67
89-101

0.2-9
==

20- 1600
77-10000
96 - 25300

<
<5-10

180-8940
275 - 20000
382 - 680

0-17

68-100

<0-93

0-100

0-65

<0-94

0-28

0-99

74-96
0 -52

Scaleworks , PP Pilot Plants, LS Laboratory Simulation

7
2

62
69

3

28
pal
24

44
95

5
62
3



29

(Full - scale works) (Pilot

plants) (Laboratory simulation)
24.3
BOD CoD
(
0 %0
&0
120
[ (Kunz et al ,1976)

(Singleton and Gothric , 1977)

0- 100
(Neufeld, 1976)
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251

2%

30

5%



1 Settieable
Solids Nonsettleable Solids
( 2535)
L
2
1 1
(Neutralization) (Coaggulation and
Flocculation)
3

(Soluble organics)

(Activated Sludge) (Trickling Filters Biofilter)



32

(Oxidation Ditch) (Aerated Lagoons) (Stabilization
Ponds)

(Suspended
Solids) ( , 2526)

(Organic Sludge) ,

1 (Water  Content)

Concentration Thickening
Dewatering



(Aerobic Digestion)

(

(Semi - Solids)

252

5%)

(2537)

(52

3

(Aerabic Digestion)

553)

28



28

(2529)
7.00
30.40 %
52.29 %
2.87 mg/kg
800 mg/kg

636 mg/kg

167.75 mg/kg

690 mg/kg

16176.7 mg/kg

126 mg/kg A

55 mg/kg A

500 mg/kg A
3.54 mg/kg A
0.24 mg/kg A
4.40 mg/kg A
2070 mg/kg A
1100 mg/kg A

1 1) -

2) A ?

(2535)
7.00
12.27 %
21.16%
1.92 mg/kg
1158 mg/kg

308 mg/kg

245.83 mg/kg

440 mg/kg

576 mg/kg
246 mg/kg D
28.6 mg/kg B
850 mg/kg B

4 mg/kg B
0.50 mg/kg B

7.54 mgl/kg "

(2535)
6.62
16.07 %
27.64%
1.98 mg/kg
889.13 mg/kg

47.51 mg/kg

295.50 mg/kg

310 mg/kg

14179.17 mg/kg

43 mg/kg B
1.22 mg/kg B
910 mg/kg O
0.56 mg/kg O
0.20 mg/kg B

12.82 mg/kg "

(2537)
6.44
17.70 %
30.44 %

1.82 mg/kg

39.91

17.24 mg/kg 8
25.60 mg/kgB
530 mg/kg B
0.89 mg/kg B
0.84 mg/kg B

13.18 mg/kg u

0.005M UTI'A

6.80
1.1364%
1.9592%

0.0495 %

640 ppm

1787.5 ppm

(2540)



2.5.3

(land dumping)
(landfill)
(incineration)
I (composting)

i 990> &
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(Webber et al.,1984 )

254
2.9

(%) (%)

5 10

3.3 2.3
5%

2 (Wetberetd, 198)
1
2

210 21

29

10

0.3



210
Mn
500
4 500

211

(Mn)
(Zn)
(Cu)
(Cr)
(N)
(PD)
(Cd)
(Hg)

Chaney 1982

Zn Cu
280 140
300 100
300 100
100 50
100-280  50-140

15-150

15-150

3-20

0%1%-5

0.1-1

Cr

500

500

Ni
35
50
50
20

20-50

:Webber et al. 1984 ; Oosthoek and Vam 1986,1987 ; Bardos SHardly and Kendle 1992

)
Pb cd Hg
550 3.5 0.3
100 3.0
100 2.0
100 1.0

100-550  1.0-35 0.3

400 - 2000

500 - 1500

25-40

50-100

5-700

3



255
212
2.12
(kg/m3)
0.2-7
3-5 0.9-22
0.7-45
22-90
Bames 199,
, 50
(Buffer Zone) 20
, 213
4

214 A

200

3



C D
D .
2.13
(kglha
0.15
15
7.5
15
0.1
3
15
: Forestry Commission 1992
2.14
0 A
20
3
100
100
150
1
60
5
200

NSWEPA 19%,

1)

20

250

375

150

125

700

(mglkg

(mglkg

20
20
500
2000
420
15
270
50

2500

400

80

300

50

200

30

32

600

2000

500

19

300

90

3500

39
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